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1.1 Purpose
This report was prepared by Montgomery Watson Harza (formerly Harza Engineering Company) for
the U. S. Army Corps ofEngineers, Omaha District (USACE) under Contract DACW45-94-D-0044,
Delivery Order #015. The purpose of the report is to describe results of field sampling and
associated activities conducted in spring and summer of 1997, during a supplemental remedial
investigation (RI) at the Iowa Army Ammunition Plant (IAAAP), Middletown, Iowa and to provide
an evaluation of basewide groundwater conditions and potential groundwater/surface water
contaminant migration pathways. The supplemental groundwater RI augments and addresses data
gaps in a previous RI completed by JAYCOR (1996) and presented in RevisedDraft Final Remedial
Investigation/Risk Assessment, Iowa Army Ammunition Plant, Middletown, Iowa. A Baseline Risk
Assessment prepared by ICAIR Life Systems, Inc. is contained in the JAYCOR report (Volume 11).

This Supplemental RI Report was issued initially in draft form in December 1997 to assess and
define appropriate remedial requirements at multiple sites. Review comments received from
USACE, U. S. Environmental Protection Agency, Region vn (USEPA), and IAAAP were addressed
and consequent activities were planned and implemented, as appropriate. However, the draft-final
report was never reissued. Data derived from the subsequent activities has been reported separately
and is outlined in Section 1.5 for general reference. This report is intended only to document the
1997 supplemental RI activities and results.

The work conducted in the 1997 supplemental RI was organized in 16 tasks addressing specific
and/or basewide data needs. The work was completed in accordance with final project work plans
dated April 1997 as approved by USACE and USEPA. Section 1.0 of the report provides site
backgroundlhistory and project details/task objectives. Section 2.0 outlines investigation methods
with reference to the approved project work plans. Section 3.0 details results of study area
investigations for each of the 16 tasks, including physical characteristics and results ofsampling and
analysis in the individual study areas, where applicable. Section 4.0 summarizes the physical
characteristics of the IAAAP installation, drawing upon data collected in this supplemental RI and
reported previously by JAYCOR (1996). Section 5.0 discusses the nature and extent of
contamination based on findings of this supplemental RI and data reported previously by JAYCOR
and by Mason & Hanger (American Ordnance), the current facility operating contractor. Section 6.0
discusses basewide contaminant fate and transport drawing upon information presented by JAYCOR.
Section 7.0 summarizes findings ofthe Baseline Risk Assessment prepared by ICAIR Life Systems,

as they relate to groundwater. Section 8 provides a summary and principal conclusions, both task­
specific and basewide.
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1.2.1 Site Location and Features
The IAAAP occupies 19,127 acres in the town ofMiddletown in Des Moines County, Iowa (Figure
1-1). The lAMP property is bordered by U. S. Highway 34 to the north, upland agricultural fanns
to the east and west, and the Skunk River Valley to the south. Surface topography is characterized
by flat to gently rolling uplands dissected by entrenched streams and rivers. Approximately a third of
the lAMP property is occupied by active or formerly active production or storage facilities. The
remaining land is approximately evenly divided between leased agricultural usage and woodlands.
General topography and site features are shown on 1-2.

1.2.2 Geology
The IAAAP is located in the Dissected Till Plain section of the Central Lowland Province of the
Southern Iowa Drift Plain Region. The site is underlain by a sequence ofunconsolidated deposits of
Pleistocene age overlying sedimentary bedrock units. The glacial tills consist primarily ofsilty clay
and clayey silt with thin sand seams and lenses and are assigned to the Kellersville Till Member
(Illinoisan Age) of the Glasford Formation of southeastern Iowa. The tills extend to depths in
excess of 100 feet in portions ofthe north halfofthe IAAAP, but are thin or absent locally in deeper
stream valleys in the south, around Mathes Lake, and in the northeast. The bedrock underlying
IAAAP consists of a sequence of limestones interbedded with varying thicknesses of shales and
sandstones, ranging in age from Cambrian to Mississippian. The uppermost bedrock unit beneath
the site is associated with the Mississippian Osage Series of southeastern Iowa, composed
predominantly ofcherty limestones interstratified with minor amounts ofshale. The Osage series is
divided into three members: the Warsaw Formation, Keokuk Limestone, and Burlington Limestone.
The Warsaw Formation consists primarily ofblue-gray calcareous shales, fragmental, fossiliferous,
dolomitic limestone, and calcarenites.

1.2.3 Hydrogeology
In Des Moines County, Iowa, there are four principal aquifers: glacial drift and bedrock aquifers of
Mississippian, Devonian, and Cambro-Ordovician age. The uppermost aquifer is a discontinuous
surficial aquifer ofunconsolidated loess and glacial till, with thin fluvial deposits ofPleistocene age
in the stream beds. These occupy the upland till terrace and are predominantly clayey glacial tills
that exhibit low hydraulic conductivities and yield only small quantities of groundwater to wells.
Depth to groundwater in the drift is generally less than 10 feet and shallow groundwater flow
parallels surface topography. Groundwater discharges to the more deeply incised surface drainages
(e.g. streams) with additional discharge downward to deeper drift sections and the bedrock aquifer.
However, low permeabilities in the drift restrict downward flow. Recharge to the drift aquifer also is
slow and is derived from infiltration of precipitation and, perhaps, inflow from adjacent areas.

Information on hydrogeological conditions in the bedrock aquifer underlying the drift is sparse.
Generally, groundwater in the limestones would be contained primarily within open bedding planes
and/or joints and flow would be expected to be influenced by the presence and orientation ofthese
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features. Also, it is common in the upper midwest for much of the groundwater in these bedrock
units to be found in the more fractured and weathered upper sequence, just under the drift. Where
this is the case, the lower drift and upper bedrock aquifers may comprise a single hydraulic system.
Sitewide, available groundwater levels suggest that overall flow direction in the bedrock is to the
south and east, toward the Skunk and Mississippi Rivers.

1.2.4 Surface Water
The IAAAP is drained by five water courses, delineated on Figure 1-2. Little Flint Creek drains a
small area in the north of the site. The rest of the base is drained by, west to east, the Skunk River,
Long Creek, Brush Creek and Spring Creek. Long Creek is a tributary of the Skunk River, which
flows to the Mississippi River. Brush and Spring Creeks are tributaries of the Mississippi River.

1.3 Site History
The IAAAP is a government-owned, contractor-operated facility. The operating contractor is Mason
and Hanger-Silas Mason Co., Inc. (now American Ordnance) under the command ofthe U. S. Army
Armament, Munitions, and Chemical Command (now operations Support Command) Rock Island,
Illinois. Production of ammunition items began in 1941 and the facility remains in operation.
Production activities at IAAAP currently include loading, assembling and packaging ofammunition
items, including projectiles, mortar rounds, warheads, demolition charges, anti-tank mines and anti­
personnel mines. The loading, assembling and packaging operations use explosive materials and
lead-based initiating compounds. Wastewater generated at various plant facilities and effluent from
plant wastewater treatment plants are discharged to surface streams under provisions ofa National
Pollutant Discharge Elimination (NPDES) permit. The munitions production at the IAAAP has
resulted in contamination ofsoil and groundwater and discharge ofwastewater containing explosives
and explosive by-products.

In 1980, a Preliminary Assessment and Site Inspection (PAlSI) at the IAAAP was conducted.
Pursuant to the Resource Conservation and Recovery Act (RCRA) Hazardous and Solid Waste
Amendments (HSWA) of 1984, the USEPA completed an assessment of the facility in 1987 and
reported that releases had occurred. In 1988, a Federal Facilities Compliance Agreement was signed
by the Army and USEPA. The IAAAP was subsequently proposed for the National Priorities List
(NPL) and, in August 1990, the installation was placed on the NPL with a Hazard Ranking Score
(HRS) of29.73. In 1991, a subsequent PAiSI identified 40 sites ofpossible contamination. Ofthe
40 sites, 33 required further studies and an Interagency Agreement between the Department of
Defense and the EPA was negotiated, dated September 20,1990. Under the agreement, the site was
to be cleaned up under the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA). The permit allows RCRA and CERCLA activities at the site to be coordinated
(EPA National Priorities List , USEPA, Office of Emergency and Remedial Response, 3/36/97,
0700413n.htm and Fact Sheet: Iowa Army Ammunition Plant, EPA, Region 7, USEPA, Nov. I,
1996, http://www.epa.gov/programs/artd/rcra/ factsheets/iaapfs.html).

In 1992, Remedial Investigation and Feasibility Study (RIlFS) activities began. In 1993, the
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installation completed supplemental subsurface soil and groundwater studies for the RIfFS. Results
of the RI were documented in the report Revised Draft Final Remedial Investigation/Risk
Assessment, Iowa Army Ammunition Plant, Middletown, Iowa (JAYCOR, 1996), which included
results ofa Baseline Risk Assessment prepared by ICAIR Life Systems, Inc. Harza was contracted
by USACE in August 1996 to perform a basewide hydrogeologic evaluation at the IAAAP, based on
the JAYCOR report. The purpose was to identify data gaps pertaining to groundwater, and
recommend studies to address the data gaps. The 90% draft Basewide Hydrogeologic Evaluation
was submitted in November 1996 and, in late 1996, Harza was contracted by USACE to conduct a
supplemental RI aimed at addressing the identified data gaps. The final Work Plan and Sampling
and Analysis Plan was submitted in April 1997 and field work completed during the Spring and
Summer 1997. Concurrently, the soils FS was completed and several removal actions were
completed or initiated.

1.4 Objectives and Scope

1.4.1 Basewide Objectives and Scope
The overall objective of this study was to obtain additional data on site geology, hydrogeology,
surface water, and contamination and to evaluate basewide groundwater conditions as they might
effect site remediation. Principal emphasis was placed on identifying and evaluating off-site
migration pathways for contaminants generated within the site. Thus, the data collection activities
focused on the groundwater and surface water migration pathways. Additional emphasis was placed
on obtaining supplemental data at specific locations within the lAAAP to assess potential impacts on
soil, groundwater or surface water. Results of this study supplement and draw upon information
provided in the Draft Final RI Report (JAYCOR, 1996), which is referenced where appropriate.

1.4.2 Task-Specific Objectives and Scope
Field and laboratory activities conducted during the supplemental groundwater RI were developed to
address data gaps identified by USEPA, USACE, and Harza based on review of the previous RI.
The general types of field and laboratory activities completed at the site are as follows:

• Field surveys, reconnaissance, and geologic mapping
• Completion of borings in soil and bedrock
• Installation ofmonitoring wells and piezometers
• Installation and reading of mini-piezometers
• Installation and reading of stream flow meters and a rain gauge
• Field permeability tests
• Direct push (Hydropunch) groundwater sampling
• Sampling of soil, sediment, surface water and groundwater
• On-site and fixed laboratory analysis of samples

These activities were implemented in a series of 16 tasks, each scoped to address one or more
specific data gaps. The 16 tasks are listed below:
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Task I.
Task 2.
Task 3.
Task 4.
Task 5.
Task 6.
Task 7.
Task 8.
Task 9.
Task 10.
Task II.
Task 12.
Task 13.
Task 14.
Task 15.
Task 16.

Evaluation of available NPDES data.
Groundwater monitoring well inventory
Basewide groundwater level measurements
Resurvey existing monitoring wells.
Hydraulic integrity review, existing monitoring wells.
Ammunition Box Chipper Disposal Pit.
Sediment and surface water sampling, site drainages.
Mini-piezometer testing, Brush Creek.
Stream flow meters, site drainages.
Aquifer pumping tests, Line 2.
Soil and groundwater sampling for VOCs
Additional groundwater data, Line 2.
Additional groundwater data, downstream reach ofBrush Creek.
Additional bedrock topography data.
Evaluation of vertical hydraulic gradients.
Additional groundwater data, Line 3.

The background, rationale, and scope of each task are outlined in the following sections with
reference to the documents: Basewide Hydrogeologic Evaluation, Iowa Army Ammunition Plant
(Harza, 90% draft, November, 1996); and Final Work Plan for Site Groundwater Investigations,
Iowa Army Ammunition Plant (Harza, April 1997). Methods are discussed in Section 2.0 and
findings of each task in Section 3.0. The locations of general investigation areas are shown on
Figure 1-3 and specific locations are discussed and illustrated in Section 3.0.

1.4.2.1 Evaluation of Available NPDES Data.

Discharges from site facilities permitted under NPDES contribute to contaminants entering streams
and are important in evaluating potential off-site migration of contaminants via surface water.
Discharge data is collected by IAAAP and reported to the State ofIowa, but had not previously been
evaluated to determine to what extent, if any, current or past discharges contribute to contaminant
loading in the streams. Such an evaluation was necessary to determine the extent to which
groundwater contributes to contaminants in the stream and to help assess the degree to which surface
water constitutes an off-site migration pathway. Existing data on the discharge system, changes over
time, precipitation, discharge quantities, and testing results since monitoring began were obtained
from IAAAP and the State of Iowa. The data were limited to the period 1986 to the present,
generally reflecting present plant operational conditions. Therefore, prior conditions representative
of greater plant activity and contaminant release could not be evaluated directly. The average
monthly flows and concentrations were tabulated and then the mass loading introduced to the
streams was estimated and compared to stream flows and results of surface water sampling. The
relative contribution of NPDES discharges was computed, compared to total stream flows
determined in Task 9 (Stream Flow Meters, Site Drainages). Details and results are provided in
Section 3.1.
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Several hundred wells have been installed at IAAAP over the years for various purposes. The
accuracy of existing well inventories was questionable, the condition of some wells, particularly
older wells, was unclear and some wells may have been mislocated. Therefore, the objective ofthis
task was to update existing well inventories and identify wells which may be available for
groundwater monitoring or which should be replaced or abandoned. Well data available from
IAAAP were reviewed and known wells identified. Records and maps were checked to note
discrepancies or inaccuracies. A field survey then was conducted to inspect known wells and
attempt to locate missing wells. Well location maps and inventories were updated appropriately. In
all, 335 wells were identified as potentially existing at IAAAP, including 25 installed in this
investigation. Attempts were made to locate and inspect each ofthese wells. Ofthe total, 57 wells
either could not be found and are presumed to have been abandoned, or were determined to be
unsuitable for monitoring (e.g. water supply wells, gas probes, etc.). The well inventory is discussed
in Section 3.2.

1.4.2.3 Basewide Groundwater Level Measurements.

Accurate analysis of basewide groundwater flow at IAAAP required that groundwater levels in
existing and new monitoring wells be measured within short time frames. Previous reported data
tend to be site-specific rather than base-wide, do not utilize all wells, and were made at different
times. These data, although relevant to evaluation offlow in local areas, could not be used to assess
basewide hydrogeologic conditions. Therefore, the objective ofthis task was to obtain a "one-time"
set ofgroundwater level measurements sufficient for evaluation of site and basewide groundwater
flow and assessment of existing monitoring programs. To this end, one (1) round of groundwater
level measurements was made in a total of 263 existing and new monitoring wells, observation
wells, and piezometers during the week ofMay 19, 1997. Measurements attempted in some wells
were unsuccessful due to various problems with specific wells, which were noted on the well
inventory. Measurements were made using electronic water level meters, decontaminated between
each use. Measurements were made relative to the top of casing or, in the case of wells with
dedicated sampling pumps, the lower edge ofthe pump mounting device. Prior to measuring water
levels in each well, a photoionization detector (Pill) was used to measure total volatile organic vapor
readings in the well casing. Basewide and local groundwater elevation maps were prepared for the
drift and bedrock aquifers, from which groundwater flow patterns, occurrence, gradients and rates
could be evaluated. Results are discussed in Section 3.3.

1.4.2.4 Survey Existing Monitoring Wells.

Survey data available for existing monitoring wells had indicated errors or inconsistencies in some
well elevations and/or locations. Reliable and consistent elevations and locations were required so
that data from the monitoring wells could be reliably interpreted and used. Therefore, the objective
ofthis task was to obtain current surveyed elevations and locations on monitoring wells throughout
the IAAAP. Existing wells identified in the well inventory were resurveyed by American Surveying
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Consultants, P.C. (ASC) using Global Positioning System (GPS) methods and traditional survey
methods. Surveying included elevation (ground and top ofcasing, or lower edge ofpump mounting
device, measuring point) and location (state plane coordinate). New wells installed in this
investigation were surveyed concurrently. Results ofthe resurveying are discussed in Section 3.4. In
all, more than 300 existing and new wells and piezometers were surveyed and new data entered in
the well inventory.

1.4.2.5 Hydraulic Integrity Review. Existing Monitoring Wells.

Many existing monitoring wells at the IAAAP are not routinely used for sampling, but may be
valuable for groundwater level measurements. The well inventory in Task 2 (Basewide
Groundwater Level Measurements) was designed to provide a current listing of wells and
piezometers potentially available at the site. Since some ofthese wells had not been used routinely,
no information was available as to their integrity and, therefore, their potential usefulness.
Therefore, the objective of this task was to assess the hydraulic integrity of selected existing
monitoring wells that might be used in on-going basewide monitoring programs. Based on the well
inventory, a list of 28 wells was developed focusing on: older wells or wells not used for long
periods; wells ofquestionable condition; wells to be used for long-term monitoring; representative
base locations; wells for which historic groundwater level data appear anomalous, and wells
representative of the principal aquifer units. Short term field tests of the slug type then were
conducted and the test data were plotted and reviewed to assess the hydraulic integrity ofthe tested
wells. The principal determining factor was observation of water level response during the tests
which would indicate hydraulic communication between the well screen and the adjacent aquifer.
Results are presented in Section 3.5 and were incorporated into the well inventory, identifying wells
suitable for use or which should be abandoned or maintained.

1.4.2.6 Ammunition Box Chipper Disposal Pit.

The Ammunition Box Chipper Disposal Pit reportedly was used for disposal of shredded
ammunition boxes, which may have contained residual explosives. Several previous rounds of
exploration by others, including borings and surface samples, failed to locate the pit or demonstrate
significant contamination. Interviews with past employees reportedly have resulted in conflicting
information regarding the location or existence ofthe pit. Therefore, the objective ofthis task was to
delineate significant subsurface disposal areas, ifany, and determine whether groundwater has been
impacted. This task included a review of historic aerial photographs followed by groundwater
sampling. The review did not identify clear evidence of any past disposa1. A set of groundwater
elevations was measured in the three existing monitoring wells and indicated that shallow
groundwater flow at this site was nearly due south. Based on the direction ofgroundwater flow and
the location, if any, of significant past disposal areas, one direct push groundwater sample, six
temporary well samples, and samples from three existing wells were collected during June 16
through 18, 1997. The general study area is shown on Figure 1-3. Specific sample locations, depths,
and results are discussed in Section 3.6 and were placed within, upgradient and downgradient ofthe
suspect area to determine whether groundwater has been impacted. Samples were analyzed in the
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fixed laboratory for explosives and semi-volatile organic compounds (SYOCs).

1.4.2.7 Sediment and Surface Water Sampling, Site Drainages.

Previous sediment and surface water sampling provided information on surficial sediments along the
principal drainages. However, no data were available on the presence of contaminants at depth
within the sediment sequence, some key locations had not been sampled, and recent samples had not
been obtained in many areas. Therefore, the significance of the streams as historic or continuing
migration pathways was incompletely understood. The objective ofthis task was to further evaluate
site streams as historic migration pathways and/or as continuing sources ofcontamination and verify
whether they act as the primary off-base migration pathways. Appropriate sediment sampling areas
were identified initially from topographic maps and verified in a field reconnaissance. Sampling
areas included those which, based on morphology, were judged likely to contain sufficient sediment
thicknesses for meaningful sampling with depth and were distributed along the site streams and
downstream from potential contaminant sources. The appropriateness of each sampling area was
verified and specific sampling locations were staked during a ground reconnaissance, which verified
that: the area is placed to achieve the sampling objectives (e.g. a location intended to be downstream
from a source or outfall should be so located); sediment thicknesses are sufficient for meaningful
sampling with depth; and safe access is available. General locations are shown on Figure 1-3,
determined by measurements from nearby landmarks such as bridges and roads. Specific locations
are discussed and illustrated in Section 3.7. Sampling was conducted between May 29 and June 11,
1997. A total of sixty- nine (69) sediment samples, at multiple depths up to 6 feet, and seventeen
(17) surface water samples were provided for in the Work Plan. However, at most sediment sample
locations, penetration refusal was encountered at depths of 4 feet or less due to dense soils and/or
bedrock. Therefore, a total of 38 sediment and the 17 surface water samples were collected.
Sediment and surface water samples were analyzed in the fixed laboratory variably for explosives,
Target Analyte List (TAL) metals, volatile organic compounds (YOCs), and SYOCs. Locations,
depths and analytical results are presented in Section 3.7.

1.4.2.8 Mini-Piezometer Testing, Brush Creek.

Previous site studies had concluded that Brush Creek is the: significant migration pathway for
contaminants potentially leaving the IAAAP. The purpose of this task was to identify reaches of
Brush Creek which may be gaining (effluent) due to recharge from groundwater or losing (influent)
due to discharge to groundwater. These data will assist in identifying remedies for potential off-site
migration ofcontaminants and in characterizing the creek as a contaminant migration pathway. Field
tests were conducted using the concept of "mini-piezometers" developed by Lee and Cherry ("A
Field Exercise on Groundwater Flow Using Seepage Meters and Mini-piezometers, Journal of
Geological Education, 1978, v. 27). This is a method by which gaining or losing streams can be
identified by measuring differentials between the creek water surface and piezometric levels in the
underlying creek bed. Prior to installing the mini-piezometers, a reconnaissance ofBrush Creek was
conducted to select final test locations, assure accessibility, and verify that sufficient sediment was
present. Nine (9) general locations (Figure 1-3) were identi:fied for testing along Brush Creek,

Page 1-8



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

1.0 Introduction
August 31, 2001/Revision 3

coinciding with planned flow meters and road access, supplemented by intermediate points. Specific
locations and results are discussed in Section 3.8. Between April 29 and May 9, 1997, one to two
lines ofthree "mini-piezometers" were installed across the creek in each general location, providing
lateral profiles of piezometric conditions. A total of 52 "mini-piezometers" were installed.
Subsequently, USEPA requested that additional "mini-piezometers" be installed at selected locations
on Spring Creek and Long Creek. An additional six (6) piezometers were installed during the week
of June 8 to 14 at two locations on Spring Creek. An attempt was made to install three piezometers
at one location on Long Creek. However, bedrock was within one foot of the surface and the
piezometers could not be installed. Visible groundwater seeps in this area suggest that Long Creek is
gaining. "Mini-piezometers" on Brush Creek were measured on May 27, 1997. Other piezometers
were measured on June 13, 1997.

1.4.2.9 Stream Flow Meters, Site Drainages.

Principal drainages at the IAAAP are, from west to east, the Skunk River, Long Creek, Brush Creek
and Spring Creek (Little Flint Creek also drains a small area in the north). Existing data on these
streams was limited to water levels in Brush Creek. No flow estimates had been made and
contributions from different sources and total discharge from the site were not known. The objective
of this task was to obtain data on surface water flows in the principal site drainages and to assess
contributions ofgroundwater to these flows. Results were used to evaluate the drainages as off-site
contaminant migration pathways. Based on review of site drainage, seven (7) stream flow meters
were installed at general locations shown on Figure 1-3. Specific locations and data are discussed in
Section 3.9. Two were installed on Spring Creek, near P and K Roads, respectively, and five (5) on
Brush Creek, two at D Road, where flow has been diverted through two culverts, and three at I, H,
and K Roads, respectively. These locations differentiate flows from the various lines, to the extent
possible given topographic limitations. An eighth meter had been planned on an existing, but unused
flume near Line 1. However, recent remedial actions in this area have impacted stream flow to the
extent that a meter at this location would not have provided usable data. Therefore, it was not
installed.

Prior to installation, each site was inspected to obtain site-specific information for installation,
including preferred location or alignment, site constraints, and use of existing facilities, such as
culverts or bridges. A runoff computer model was developed for each watershed to determine the
range of flows to be measured. Generally, the meters will accurately measure flows up to about four
to five times the average base flow. Larger flows will be estimated using site rainfall measurements
and the computer hydrologic models. The flow meters automatically record data on water depth,
using a transducer, and flow velocity, using ultrasonic doppler technology. These data were
downloaded on May 12, June 9 and 27, and August 11, 1997.

1.4.2.10 Aquifer Pumping Tests, Line 2.

Groundwater extraction using wells may be considered for clay tills in several plant areas (i.e. Line
1, Line 2, Line 800). However, available data on the hydraulic properties ofthe till had been limited
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to penneability estimates from "slug" tests in monitoring wells and from laboratory tests on Shelby
Tube samples. These may overstate the potential effectiveness of extraction wells in removing
contaminated groundwater. Therefore, the objective ofthis task was to obtain more accurate data on
aquifer properties needed to evaluate pumping as a potential remedial technology. The original
scope of this task included construction ofa pumping test facility comprising a pumping well and 8
observation wells screened variably in the shallow, deep, or full till zones, followed by pumping
tests. Placement of the test facility within Line 2 was based on providing: a) geology generally
representative ofthe tills at IAAAP; b) areas where groundwater is contaminated and extraction may
be considered; c) relatively flat hydraulic gradients to simplify measurement ofdrawdown and data
analysis; d) absence ofsurface water which complicates interpretation; e) ready equipment access;
and f) locations inside the Line fence to avoid environmental or archeological impacts. The general
location of the test facility is shown on Figure 1-3.

The planned pumping well and initial observation well (10A and lOB) were installed to depths of50
feet on May 5 and May 1, 1997, respectively. During drilling of lOB, geologic logging detennined
the presence of dense, clay tills through the planned 50 foot depth of the well with only a few thin
sand seams in the upper portion. After constructing well lOB, as planned, it was determined that
groundwater recharge to the well was insufficient to conduct pumping tests. In consultation with
USACE and USEPA, it was decided that the test well, lOA, would be installed as planned, but that
the remainder of the observation wells would not be completed. A reduced program of well
evaluation tests then was completed during purging and sampling on June 11, 1997. These consisted
ofpumping in lOA at variable rates and monitoring drawdown in lOA, lOB, and existing well JAW­
70, screened in the upper zone, about 30 feet from the test well. Although pumping tests suitable for
quantitative aquifer analysis were not feasible, these data are sufficient for evaluating well conditions
at this site. The layout of the facility and results are discussed in Section 3.10. Sample data are
discussed in Section 3.12 with other sample data from Line 2.

1.4.2.11 Soil and Groundwater Sampling for VQCs.

Previous screening had identified VOCs in soil gas at six site areas: 1) Building 1-03-05; 2) Line 1
Tank Farm; 3) Buildings 2-02 and 2-03; 4) Building 3-03; 5) Building 3A-03-01; and 6) Building 9­
57. Each ofthese sites had total VOC concentrations in soil gas reported to exceed 1,000 parts per
billion (Ppb) and "hits" in at least two locations. These occurrences had not been previously
evaluated and, at least in some cases, VOCs had not been detected in follow-on soil sampling.
Therefore, the purpose ofthis task was to detennine the presence ofVOC contamination in soil and
groundwater at these six sites. In the initial sampling round, a total of 82 soil samples and 10
groundwater samples were collected using hydropunch and hollow stem auger methods and several
temporary monitoring wells. Based on results, 21 follow-on soil samples and 9 groundwater samples
were collected in three of the site areas. In general, sample locations were selected to examine the
presence of VOCs at "hot spot" locations suggested by the soil gas screening and at depths
equivalent to and deeper than the soil gas samples. General sample areas are shown on Figure 1-3
and specific locations and results discussed in Section 3.11. Samples were analyzed on-site for
VOCs using a mobile laboratory facility.
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The objectives ofthis task were to further characterize the vertical and lateral extent ofgroundwater
contamination in affected portions of Line 2 and assess the extent to which contaminants may be
reaching Brush Creek. Groundwater contamination by explosives and metals had been reported at
Line 2 and extraction was being considered. However, existing wells did not delineate the extent of
contamination toward Brush Creek or vertically. Seven monitoring wells (12A through 12G) were
installed at locations downgradient and lateral to groundwater flow and one piezometer (12H) on the
opposite (west) side of Brush Creek to evaluate groundwater flow with respect to the creek. One
well, 12F, was dry after completion and could not be slug tested or sampled.

The wells were screened variably in the shallow till or the deep till/bedrock. Wells 12B, C, and D
are a three-well cluster (shallow and deep till and bedrock). The piezometer (12H) was placed west
of Brush Creek to monitor groundwater levels from both sides of the creek. One round of
groundwater samples was collected from six of the new wells (excluding well 12F and the
piezometer) and from existing wells JAW-70, 71, 72 and 73 (total of 10 samples). Samples were
analyzed for explosives, metals, VOCs, SVOCs, and groundwater quality parameters by the fixed
laboratory. In conjunction with sampling in Task 10 (Aquifer Pumping Tests, Line 2), results were
used to determine the presence ofgroundwater contamination in this area and the likelihood that the
creek is a significant contaminant migration pathway. Piezometric data were used to identify flow
patterns to or from the creek and vertical gradients. Results of this task are discussed in Section
3.12.

1.4.2.13 Additional Groundwater Data, Downstream Reach of Brush Creek.

Previous site reports had hypothesized that site drainages, primarily Brush Creek, are the significant
off-site contaminant migration pathways at IAAAP. Although a few monitoring wells had been
installed along the downstream reaches ofBrush Creek, none were outside the immediate vicinity of
the creek and they did not permit monitoring ofgroundwater zones in adjacent areas. The available
subsurface geologic data in this area also was not sufficient to verify seepage routes beneath or near
the creek. The objective ofthis task was to further investigate groundwater flow and interaction with
Brush Creek, provide monitoring capability in the downstream reach of Brush Creek, further
characterize the creek as a potential off-site migration pathway, and generate data supporting
possible remedial actions. Four (4) monitoring wells were installed in this task, shown as wells l3B,
l3D, l3E, and 13F on Figure 1-3. With existing wells G54/G55, these fonn a profile across Brush
Creek at "H" road, near the south site boundary. Six (6) wells had been planned. However, 13A and
13C, west of the creek, were not installed because shallow «10 feet) bedrock was encountered in
13B. Subsequently, Harza, USACE, and USEPA agreed that additional wells were not needed west
ofthe creek. Well13B is a single well west of the creek. 13D and 13E are a well pair screened in
shallower and deeper zones, respectively. 13F is a single well east of the creek. One round of
groundwater samples was collected from the four new and two existing wells (total of6 samples)
and analyzed in the fixed laboratory for explosives, metals, and groundwater quality parameters.
Results of this task are discussed in Section 3.13.
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Existing data on the bedrock surface at IAAAP had been sparse, considering the size of the facility,
and generally concentrated within specific lines. The previous RI postulated that groundwater in the
till is discharging to surface drainages rather than infiltrating to bedrock. More accurate definition of
the bedrock surface was needed to assess this possibility. The objective of this task was to obtain
additional data on the tilllbedrock surface and evaluate any impacts on potential off-site contaminant
migration pathways. This task included surface geologic mapping and completion of six (6)
piezometers (14A through 14F on Figure 1-3) to further define the bedrock surface around the plant.
Locations were selected to provide data in broad areas where bedrock data were absent, mostly in

the south halfofthe plant, and also are supplemented by wells installed in other tasks. Borings for
the piezometers extended about 20 feet into bedrock and were completed with porous plastic
piezometer tips for measuring groundwater levels. Surface geologic mapping was conducted across
the south part ofthe IAAAP to locate exposures ofthe bedrock and the bedrock/drift contact. Map
interpretation and field surveys were used to establish the locations and elevations ofthe exposures,
which augment available subsurface data in evaluating the bedrock surface. A bedrock exposure and
top ofrock contour map was prepared using the surface and subsurface data. Results ofthis task are
discussed in Section 3.14.

1.4.2.15 Evaluation of Vertical Hydraulic Gradients.

Previous studies at the site had not specifically examined the presence or magnitude of possible
vertical gradients within the glacial till unit and between the till and bedrock. Vertical gradients may
effect the rate and direction of contaminant migration. The objective of this task was to evaluate
vertical hydraulic gradients as they may impact groundwater flow and contaminant migration. This
evaluation consisted ofcomparing potentiometric elevations measured in available monitoring well
pairs and determining the direction and magnitude ofgradient represented by these data, discussed in
Section 3.15.

Additional Groundwater Data, Line 3.

Groundwater contamination, primarily by explosives, had been reported at Line 3 and VOCs had
been detected in soil gas samples. The six existing monitoring wells are shallow and concentrated in
the center of the Line, not fully delineating the lateral or vertical extent of contamination.
Groundwater data suggested shallow flow in the shallow zone to the south, probably discharging to
Brush Creek where a tributary enters from the west, but additional data were needed to verify
transport to Brush Creek or potential migration to deeper zones. The objective of this task was to
further characterize the vertical and lateral extent ofgroundwater contamination in portions ofLine 3
and assess the extent to which contaminants may be reaching Brush Creek. Five (5) new monitoring
wells, 16A through 16E, were installed and one round ofgroundwater samples were collected from
the new wells and from existing wells JAW-53, 54 and 55 (total of 8 samples). Samples were
analyzed in the fixed laboratory for explosives, TAL metals, VOCs, SVOCs, and groundwater
quality parameters. Results are discussed in Section 3.16.
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1.5 Subsequent Investigations and Evaluations

This report specifically is limited to the 1997 supplemental RI and is intended to represent conditions
current at that time. Additional investigation activities and evaluations were initiated and completed
based on the initial results of the draft Supplemental RI Report ofDecember 1997. These separate,
but related, documents are outlined below, but are not a part of this draft-final report.

• Ecological Risk Assessment Addendum (Harza, March 1998). Summarizes results ofwatershed
basedERAA.

• Monitoring Well Management Plan (Harza, September 1999). Reviews monitoring wells and
monitoring objectives and recommends the initial GWM program completed in fall 1999.

• Line 800/Pink Water Lagoon Supplemental RI (Harza, July 2001a): Following the Jaycor RI,
this facility was the site ofextensive removal actions and other remedial activities. Groundwater
flow and the extent ofcontamination were identified as data gaps, but removal actions at the time
required that supplemental investigations be deferred until after the basewide supplemental RI.
Activities included installation and sampling of additional monitoring wells and sampling of
groundwater, surface water and sediment in a drainage to the north.

• Long-Term Monitoring Report, Fall 1999 (Harza, June 2000c): This report summarizes results
ofthe first round ofcomprehensive monitoring conducted in December 1999 and January 2000,
including 215 existing and new monitoring wells throughout the base. Facilities are discussed
individually with selected historic data. Recommendations for Spring 2000 monitoring are
developed based on results.

• Monitoring Well Completion Report (Harza, June 2000d). Presents information on new
monitoring wells installed in conjunction with the fall 1999 GWM event.

• Groundwater Monitoring Report, Spring 2000 (Harza, October 2000e): This report follows the
Fall 1999 report and summarizes results ofthe second round ofmore comprehensive monitoring
conducted in May 2000. Sampling included 191 existing and new monitoring wells. Surface
water sampling included hourly sampling over 8 hours spanning a rainfall event.

• Technical Memorandum, Supplemental Investigation, Off-Site Groundwater, Surface Water
& Sediment (Harza, January 2000a): Summarizes results of off-site investigations in summer
and in fall 1999. Groundwater samples included 63 direct push samples from 44 locations and
one monitoring well.

• Technical Memorandum, Supplemental Investigation, Off-Site Groundwater, Phase III
(Harza, July 2000b): Summarizes results ofadditional off-site investigations conducted in Spring
2000. Groundwater samples included 18 additional direct push samples from 10 locations and
one residential well sample.

• Sampling Data, Sanitary Waste Water Treatment Plant (TN & Associates, 2000). Results of
daily sampling of water at the WWTP between June 12 and July 16, 2000. Samples were
analyzed for explosives.

• Technical Memorandum, Supplemental Investigation, Off-Site Groundwater, Phase IV
(Harza, July 2001 c). This report summarizes additional investigations conducted in Spring 2001,
including 15 direct push groundwater samples from 10 locations, installation and sampling of4
new monitoring wells (a fifth well had been installed in conjunction with groundwater
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monitoring), and sampling of 6 private water wells.
• Groundwater Monitoring Program (MWH, July 2001). Summarizes the basewide GWM

program based on the fall 1999 and spring 2000 rounds and is intended to be routinely updated as
monitoring continues.

• Evaluation ofContaminant Sources to Surface Streams (Harza, July 2001 b). Presents results
of evaluations to identify potential groundwater sources of explosive contaminants to surface
streams.

• Installation-Wide Ecological RiskAssessment (pending). The ERA, on-going at the time ofthis
submittal, includes two rounds of surface water and sediment sampling, identification of
ecological chemicals of concern, and evaluation of ecological risks.
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This section outlines field and laboratory methods used in this investigation with reference to the
approved Sampling and Analysis Plan (SAP), (Harza, I997a). The work was conducted in
accordance with the approved SAP, except as noted.

2.1 Drilling and Monitoring Well Construction
Prior to drilling, boring locations were staked and utility clearances obtained from Mason & Hanger
personnel. Soil drilling was performed using 4114 or 6114 inch inner diameter hollow stem augers,
depending on final well construction requirements. Continuous soil samples were collected using
standard, 5-foot long Central Mine Equipment soil samplers sized to be compatible with the hollow
stem auger (HSA) tools being used. All rock drilling utilized water rotary diamond coring methods
with PQ wireline, continuous coring equipment. No mud drilling was required and water for rotary
core drilling was municipal water obtained from the plant fire department. Where rock coring was
required, the hollow stem augers served as the casing through which coring was completed.

The soil samples and rock core obtained from the borings were logged by the site geologist and draft
boring logs were submitted to USACE as the work progressed. Final boring logs were prepared after
the field work was completed and are provided in Appendix A. Rock cores were placed in wooden
core boxes provided by USACE and were stored on-site. Color photographs were taken ofeach core
box and placed in the project file. Each core box was photographed separately in both the dry and
wet condition. After completion ofthe field work, at IAAAP's direction, two full core boxes were
delivered to the local nature center and the remainder of the cores were discarded.

One soil sample for geotechnical testing was collected from the screen interval of each new
monitoring well. Geotechnical samples were tested by the Missouri River Laboratory (MRL) for
grain-size (sieve plus hydrometer, where appropriate). Test data are provided in Appendix B.

Borings to be abandoned (e.g. not completed as wells or piezometers) were grouted with high solids
(30%) bentonite grout placed using a tremie pipe with the lower end ofthe tremie pipe located within
3 feet of the top of the seal. Pumping continued until grout flowed from the boring at the ground
surface. Shallow (<15 feet) soil borings completed in Task 11 (Soil and Groundwater Samplingfor
VOCs) were backfilled with cuttings as agreed by USACE, IAAAP, and USEPA. Deeper borings
completed in this task were grouted while temporary wells used in Task 6 (Ammunition Box Chipper
Disposal Area) and Task 11 were abandoned in accordance with State ofIowa, Department ofHealth
requirements by removing casing below the surface and backfilling with grout.

Well construction drawings are provided in Appendix C. Monitoring wells were constructed inside
the hollow stem augers, which served as temporary casing. Wells were constructed using 2-inch
inside diameter (ID), 10-foot, schedule 40 PVC V-wire screens with 0.01 0 inch slot size. Riserpipe
sections consisted of2-inch ID schedule 40 PVc. In Task 10 (Aquifer Pumping Tests, Line 2), well
lOA was constructed within Line 2 with 4-inch diameter riser pipe and screen. Wells lOA and lOB
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were screened, according to plan, across a 40 foot section of the till aquifer. Other wells were
provided with 10-foot long screens. Piezometers, where required, were installed inside rotary and/or
core holes, or the hollow stem augers, as applicable, and were constructed with 1 inch diameter PVC
riser pipe and 2-foot long, I-inch diameter, manufactured porous tips. Well and piezometer
materials were steam cleaned immediately before installation.

Filter pack consisted ofa washed No. 40 silica sand and extend from the bottom of the screen to 2
feet above the screen. A gradation curve for the filter pack material is included in Appendix C. A 2­
foot thick commerciallymanufactured sodium bentonite pellet seal was placed above the filter pack
and allowed to hydrate for a minimum of 4 hours. The annular space above the seal then was
grouted with high solids (30%) bentonite, mixed in accordance with manufacturer's instructions and
placed by pumping through a side discharging tremie pipe. Grout consistency was measured using a
mud scale in accordance with the manufacturer's specifications.

Monitoring wells were provided with lockable steel outer casings cemented in 3-ft by 3-ft concrete
pads. The outer casings were four inches in diameter except for test well lOA installed in Task 10
(Aquifer Pumping Tests, Line 2), which was six inches. Outer casings were painted orange, as
designated by IAAAP. Like-keyed locks were provided and a set of the keys supplied to IAAAP.
Three 2-inch diameter steel bumper posts were cemented in place around each well except for the
piezometers in Task 14 (Additional Bedrock Topography Data). Wells were provided with tag
affixed to the outer casing and identifying the well number, depth, date of installation, USACE
Omaha District and the adjusted top ofcasing elevation. Ground and top ofcasing elevations and
state plane coordinates of the wells and piezometers were surveyed by American Surveying
Consultants (ASC). Soil borings used for sampling were located by tape from known site features
and coordinates and elevations estimated from existing site maps.

Wells were developed within one week after construction and no sooner than 48 hours after grouting.
Piezometers with porous tips did not require development. Where possible, development consisted
of mechanically surging and bailing for a minimum of 2 hours followed by continuous pumping
using a Well Wizard bladder pump. Temperature, pH, specific conductivity and turbidity were
measured after each well volume was removed and development continued until these parameters
stabilized for four consecutive readings, as follows: pH (±0.2 units); Temperature (± I0%); Specific
conductivity (±10%); and Turbidity (±I0%). Many ofthe wells recharged very slowly and could be
bailed dry before multiple well volumes were removed. In these cases, pumping generally was not
possible and removal of all standing water in the well and sand pack resulted in formation water
entering the well for later sampling. However, field measurements by well volume in these wells are
not available. Records ofwell development are provided in Appendix D. One-liter jars ofwater
were collected at the completion ofdevelopment in each well and photographed in color.

2.2 Sediment Sampling
Sediment samples were collected using hand augers, decontaminated between each use. Sample
locations were located by tape from landmarks, such as bridges, and were staked and marked prior to
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sampling. At each location, the sampler was augered to the first planned sample depth. The sampler
then was withdrawn and the sample to be analyzed for VOCs, if any, transferred directly to pre­
cleaned sample containers using stainless steel spoons. The VOC samples were collected with no
headspace. After the sample for VOC analysis was collected, the remaining sample from that depth
interval was placed in a stainless steel bowl and homogenized using stainless steel tools, before
transferring to sample containers for explosives, semi-volatiles, and metals analysis. Where deeper
samples were required from the same location, the sampler then was decontaminated and reinserted
in the hole, advanced to the next required interval, and the procedure repeated. The maximum
planned sample depth was 6 feet or refusal, whichever was less. Actual sample depths and quantities
are summarized in Section 3.7. In most cases, refusal was encountered below the 3 foot sample
depth. All methods and equipment used was documented on Sample Collection Field Sheets
(SCFSs) provided in Appendix E.

2.3 Groundwater Sampling

2.3.1 Monitoring Wells

Well purging and sample collection was performed a minimum of2 weeks after installation and
development. Pre-existing monitoring wells in the same areas were sampled concurrently.

For new wells, low-flow purging and sampling techniques were attempted in each well to obtain
samples representative of aquifer-quality water, while minimizing purge water volumes. This was
accomplished by pumping from the well sampling zone (e.g. the screen interval) at rates causing
minimal drawdown, thus inducing laminar flow from the aquifer through the screen to the pump,
without having to purge the entire water column. The goal ofthe low flow sampling, as stated in the
work plan, was to maintain less than 0.3 ft ofdrawdown at pump rates not exceeding 500 ml/L. Due
to small yields from the clayey till soils, recharge to most wells was insufficient for this method,
resulting in excessive drawdown even at low pumping rates and in some cases evacuating the well.
These wells were purged dry and sampled with bailers after sufficient recovery or were purged using
the pump until 3 to 5 well volumes had been removed and field measurements had stabilized, and
then sampled using the pump and bailers. Five wells were sampled after being purged dry (shown
with an asterisk in Table 2-1 below) and nine wells were sampled after purging 3 to 5 well volumes.
Sampling of pre-existing wells was completed using dedicated sampling pumps installed in the
wells. Data generated during purging and sampling was recorded in the Field Logbooks and on
Sample Collection Field Sheet (Appendix E).

Table 2-1. Field Measurements at Time of Groundwater Sampling
Well Volume Purged pH Conductivity

Temperature Turbidity
Number (gallons) (units) (umhoslcm) (nephalometer units)

10A 64 6.99 600 54.5 of 4.0

10B 18 NA(I) 566 60.0 of 32

JAWlO 15 7.33 416 11.7°C 0.648
12A(2) 4 7.07 798 63.5 of >200

128 8 6.57 404 64.7 of 5.1
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Table 2-1. Field Measurements at Time of Groundwater Sampling
We/I Volume Purged pH Conductivity Temperature Turbidity

Number (gallons) (units) (umhoslcm) (nephalometer units)

I
12()2) 9 NA 782 158.1 of >200

12D 19 6.57 734 154.4 of 11.2

12E 8 NAil) 504 157.3 of 2.25

12G(2} NA NAil) 662 r9.6°F 36

JAWl1 7 7.45 558 13.3°C 28

JAWl2 9.5 7.38 490 11.2°C 1.52

JAWl3 9 7.49 563 13.1°C 4.45

138 13.5 7.48 335 72.3 of 5.52

13{)!21 10 7.67 646 69.2 of 194

13E 4 6.75 1122 77.3 of 4

13F NA NA NA NA NA

G-54 85 7.02 792 65.9 of 0.47

G-55 NA NA NA NA NA

16A 38 7.26 599 67.7 of 4.6

168 10.5 6.72 396 57.1 of 30

16C 11.5 7.21 280 67.4 of 34

16D 11 7.12 298 60.2 of 3.48

16E(Z) 9.5 7.09 611 77.3 of 101.2

JAW53 6 7.50 504 12.0 oC 2

JAW54 10.5 7.25 486 11.3 °C 1.5

JAW55 9.5 7.16 521 11.7°C 2.78

(1) pH meter not working property. (2) Well purged dry belore sampling.

2.3.2 Direct PushlTemporary Monitoring Wells
Direct push groundwater samples for chemical analysis wc:::re collected in Task 11 (Soil and
Groundwater Samplingfor VOCs) and Task 6 (Ammunition Box Chipper Disposal Area). Samples
were retrieved during drilling of hollow stem auger soil boJings. Unless otherwise dictated by
subsurface conditions, direct push groundwater samples were collected from depths of 3 to 5 feet
below the augers, during drilling ofsoil borings. Most samples were collected from the upper part of
the saturated zone. In some cases, direct push (DP) groundwater samples were collected from 2 or
more depths within a boring. After the upper sample was collected, as above, the boring was
advanced to approximately 3 to 5 feet above the next sample depth and the sampling procedure
repeated. DP groundwater samples were collected using a Hydropunch IT sampling system with PVC
screen materials. Samples were retrieved using bailers which were decontaminated prior to each use.
The DP points were purged to reestablish representative conditions before sample collection.
In some cases, DP methods were not feasible due to the length of time required for sufficient water
quantities to enter the sampler. As agreed with USACE and USEPA for these cases, temporary wells
were installed in the boring and left until sufficient water was present for sampling. The temporary
wells were constructed by installing a 2-inch diameter, 2-1/2-foot long PVC screen and riser pipe in
the boring through the hollow stem augers, installing an approximately 5 foot long filter pack around
the screen, and installing a 5 to 10 foot thick bentonite seal above the filter pack. The surface ofeach
temporary well was protected from surface water runoff. The temporary wells were installed in
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Tasks 6 and 11 and were removed after sampling and the borings grouted or backfilled, as
appropriate.

2.4 Mini-Piezometers
"Mini-piezometers" were installed and measured in Task 8 (Mini-Piezometer Testing, Brush Creek).
Installation and measurement were in accordance with relevant procedures outlined by Lee and

Cherry ("A Field Exercise on Groundwater Flow Using Seepage Meters and Mini-piezometers,
Journal of Geological Education, 1978, v. 27). Specific locations and results are discussed in
Section 3.8.

Materials for constructing the "mini-piezometers" were assembled prior to mobilization. Each "mini­
piezometer" consisted ofa small diameter polyethylene tube provided with a wrapped, perforated tip
and installed into the creek bed through a small diameter steel pipe. The pipe was driven into the
creek bed manually, the plastic tube inserted, and the pipe withdrawn, leaving the tube in place. A
lag bolt on the bottom ofthe pipe was used to keep sediment from plugging the pipe and was left in
place when the pipe was withdrawn. The depth ofinstallation depended on site conditions, with the
intent being to install the piezometers at least 3 feet below the creek bed.

The "mini-piezometers" were measured after completion of all installations. Measurements
consisted ofdetermining the difference in head between the water level in the "mini-piezometer" and
the creek level. Ifwater levels in the creek bed are higher than the surface water level, the stream is
gaining. Ifwater levels in the creek bed are lower than the surface water level, the stream is losing.

"Mini-piezometer" locations were sketched on field maps as they were installed. A description and
measured sketch ofeach test area was recorded in the bound field notebook along with a description
of the installation, depths, any problems encountered, and measurement results.

2.5 Stream Flow Metering

2.5.1 Flow Meters
Seven stream flow meters were installed in this investigation, five on Brush Creek and two on Spring
Creek. Locations and results are discussed in Section 3.9. Originally, flume type flow meters
attached to small sheetpile weirs had been proposed. However, blocking flow in the creek was not
permitted due to the presence of migrating fish. Therefore, an alternative, non-intrusive technique
was used involving installation of acoustic doppler flow meters on the bottom of the streams. The
meters are manufactured by Unidata Australia and measure pressure (depth), temperature and
average velocity. Using the depth and velocity readings, discharge can be computed at each meter.
Figure 2-1 shows a typical installation. The meter operates by generating ultrasonic sound pulses at
a fixed frequency. Sound pulses that are reflected from objects in the flow are received by the meter
and the frequency ofthe reflected pulse is compared to the generated pulse. The shift in frequency is
directly related to the velocity of the flow.
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The sites chosen for the meters were selected to have the following characteristics:

• Uniform, non-turbulent flow
• Stable channel cross-section
• Velocities greater than about 0.1 ftIsec
• Flow depth greater than 1 inch
• Flow not excessively aerated
• Stable stream bed - the meter would not be buried by slediment deposits

The accuracy of this method of flow measurement depends on a number of factors, the most
important being the assumed shape ofthe longitudinal velocity distribution. Because the velocity is
measured only at one point in the section, the measured value must be extrapolated over the whole
section to compute the discharge. For small sections, such as a culvert pipe, the measured velocity is
a good estimation of the overall section velocity and the discharge can be readily computed by
multiplying the measured velocity by the cross-sectional area (computed from the depth). For a
natural stream section, especially those that are wide and shallow with significant depth variation, the
average velocity varies considerably across the section. The assumption of the magnitude of this
variation is the key to computing a reasonable section discharge. The accuracy ofthe flume method
of discharge measurement is about ±2-5%. For the method using the acoustic doppler meter the
accuracy is on the order of± 10-15%. This is considered acceptable for the intended purpose.

2.5.1.1 Spring Creek.

The meters installed along Spring Creek were generally located at or near road crossings for ease
of access. Detailed locations of each meter are discussed below.

Meter 9A. This meter was installed where Plant Road P crosses the creek. The meter is located
about 20 feet upstream ofthe upstream face ofthe bridge crossing the creek. The stream bed at this
location is gravel and stones up to about 1 inch diameter with some larger stones up to 9 inch
diameter. The meter was attached to a concrete pedestal specially made for this purpose. The
pedestal was placed in a hole excavated in the stream bottom with the top ofthe pedestal flush with
the stream invert. The meter itself was then mounted on th(~ pedestal. The stream reach in this
location is straight and the cross section is fairly uniform.

Meter 9B. This meter was installed where Plant Road K crosses the creek. The meter is located
about 20 feet downstream ofthe downstream face of the bridge crossing the creek. The stream bed
at this location is course sand with gravel and stones up to about 1 inch diameter. The meter was
attached to a concrete pedestal, as described for Meter 9A. The stream reach in this location is
straight and the cross section is fairly uniform.

Page 2-6



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

2.5.1.2 Brush Creek~

2.0 Investigation Methods
August 31, 2001/Revision 3

As with the Spring Creek meters, the meters along Brush Creek were generally located at or near
road crossings for ease of access. Detailed locations are described below.

Meter 9C. The intent at this location was to use an existing flume. The existing flow meter
installed in the flume at this location was to have been rehabilitated and a recording depth gage
installed. However, due to the construction of an outfall from a low dam as part of sediment
remediation activities, the invert of the channel downstream of the flume was raised significantly
which created a permanent backwater condition. This condition makes it impossible to get reliable
depth readings. Therefore, no meter was installed at this location.

Meters 9DIE. Two meters were installed where Plant Road D crosses the creek. Two culverts
convey creek flow under the road, as ft diameter corrugated metal pipe (CMP) and a 122 ft diameter
CMP . Much ofthe dry-weather flow from the creek is diverted into the 5 ft dia. west culvert (9D).
However, during even small storm events, flow can pass through the 122 ft dia. east culvert (9E).
The meters were installed approximately 2 pipe diameters in from the downstream end to avoid
contraction effects from the free outfall at the ends of the pipes.

Meter 9F. One meter was installed where Plant Road I crosses the creek. Two CMP culverts
cross under the road and there is a double barreled box culvert under an abandoned road just
upstream. Due to the sediment depth in the culverts, the meter was installed directly in the stream
bed approximately 40 ft upstream of the box culvert. The stream bottom at this location is mainly
course sand overlying gravel. The meter was mounted on a concrete pedestal. Due to the stream
sinuosity, the meter could not be placed in a straight section ofthe stream. However, the radius of
the curve of the channel is fairly large and the flow is shallow. Therefore, secondary currents
developed by the curvature of the channel should not appreciably effect the flow measurements.

Meter 9G. One flow meter was installed where Plant Road H crosses the creek. There are the
remains of an old flow metering station in the center of a concrete slab just downstream of the
bridge. The new meter was mounted adjacent to the old meter base on the concrete slab. A
diversion wall was constructed in front of the old meter base to direct all of the flow to the new
meter.

Meter 9H. This meter was installed just downstream ofthe Plant Road K bridge over the creek.
The meter was installed in the center of the stream bed about 20 feet downstream from the bridge.
The stream bed at this location is gravel and stones up to about 1 inch diameter with some larger
stones up to 9 inch diameter. The meter was attached to a concrete pedestal. The stream reach in
this location is straight and the cross section is fairly uniform.

2.5.2 Rain Gage

A rain gage was installed near the location of the existing (non-functioning) rain gage at the

Page 2-7



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

2.0 Investigation Methods
August 31, 2001/Revision 3

treatment plant near Brush Creek on Plant Road H. The gage is a tipping bucket type with a
resolution of0.0 I inches. The gage is connected to an electronic recording device which records the
number oftips in a specified time interval. The time interval was set to 5 minutes and later increased
to 10 minutes.

2.5.3 Data Reduction
Several methods ofcomputing stream discharge were required due to the variable conditions at the
meter sites.

Culverts. For the circular culverts on Brush Creek at Plant Road D, the measured velocity was
assumed to be the average for the entire section. The discharge was then computed by calculating
the area of the flow from the measured depth and then multiplying by the measured velocity

Natural Channels. For channels with a Anatural@ cross-section, the average velocity at the
center ofthe channel is not the average over the whole width and, therefore, multiplying the velocity
by the area does not yield the correct discharge. However, for wide (width/depth> 10) channels with
a uniform depth the average velocity measured near the center is a good representation ofthe section
velocity. In this case multiplying the area and the velocity will give a reasonable approximation of
the discharge. This is the situation at Meter 9G where the bottom of the channel is level concrete
and the sides are vertical.

At Meters 9A, 9B, 9H and 9F the channel depth varies significantly across the section and a different
method of computing the discharge was used. For streams with a uniform bottom roughness the

v = Vmeas.(~Jndmeas

average velocity in any vertical section will be related to the measured velocity by the formula:
where n is a parameter to be estimated, d is the flow depth at a particular location and d meas is the
measured depth. Thus, a velocity can be computed for several locations across the stream and a
discharge calculated. It is assumed that the point ofmeasurement is at the deepest part ofthe stream
where the average velocity is the greatest.

The value of n is based on the roughness of the stream bed and can be estimated from velocity
measurements at several points across the stream. For a very rough bed, n will be large and for a
smooth stream, n will be small. For n=O, the channel flow velocity is the same everywhere (i.e. there
is no friction). The value selected for each stream location is shown in Table 2-2.

Table 2-2. Assumed Values of un", Stream Flow Meter Locations
Meter n

9A 0.90

98 0.70
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Table 2-2. Assumed Values of lin", Stream Flow Meter Locations
Meter n

9F 1.20

9H 0.9(110.60

At meter 9H, there are two values ofn because there are two distinct bottom types, one significantly
rougher than the other.

2.5.4 Computer Modeling

A computer model was constructed of the drainage area upstream ofthe meters on each stream and
used to estimate runoffvolumes and provide independent verification ofthe flow measurements for
rainfall events. Using the measured rainfall data, computer generated hydrographs for each meter
location were compared to hydrographs prepared from the flow meter data.

Table 2-3 shows the sub-basin characteristics for the Brush and Spring Creek watersheds. Figure 2-1
shows the extent ofeach sub-basin. The Curve Number (CN) and the time ofconcentration (tc) are
parameters used in the TR-20 computer model to develop the runoffhydrographs. The CN shown is
for "normal" soil moisture conditions, when there has been at least 0.25 inches of rain in the prior
five days. For dry conditions, when less than 0.25 inches have fallen in the prior 5 days, a CN of76
could change to 59. For "wet" conditions, the CN could be increase to 93. These changes have a
significant impact on the rate and total amount of surface runoff generated by a particular event.

Table 2-3. Sub Basin Characteristics
SubBasin Area (mP) eN tr: (hrs)

81 1.84 80 2.2

82 0.74 76 2.6

83 1.87 76 2.1

84 2.77 76 2.8

S1 6.30 78 3.4

S2 5.81 74 4.0

The TR-20 computer model only computes surface runoff and does not account for groundwater
flow. That portion ofthe rainfall that does not runoffis assumed to infiltrate into the soil and is lost
to the streamflow calculation. This assumption is reasonable if the object of the analysis is to
determine the peak runoff rate from a particular storm and not the complete recession curve. For
small rainfall events, however, where the rate of rainfall does not exceed the assumed rate of
infiltration, the model will not show any runoff - all of the rainfall will go directly to subsurface
flow or will be intercepted by vegetation. The subsurface flow will either go into the groundwater or
will flow to the creeks.

The model was used to assist in the analysis ofthe data, to provide a check on the computation ofthe
discharges at each meter location, to avoid any gross errors in the calculation of the discharge from
the velocity measurements. It is expected that for small rainfall events, where all or a majority ofthe

~ ~TYo!EtLTSONHARZA
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flow in the creeks is from subsurface flow, the model will not indicate any surface runoff. Because
the computer model was being used as a data check for low flow events, no calibration was done.
The runoff parameters were selected based on engineering judgement and experience with runoff
models for similar watersheds.

2.6 Field Permeability Tests and Hydraulic Integrity Tests
Field permeability tests were conducted in new monitoring wens installed in Tasks 12 (Additional
Groundwater Data, Line 2), 13 (Additional Groundwater Data, Downstream Reaches ofBrush
Creek), and 16 (Additional Groundwater Data, Line 3). Tests used the falling and rising head slug
method and were conducted in accordance with the approved work plan using decontaminated solid
slugs to displace water in the well and transducers and data loggers to measure recovery ofthe water
levels to pre-test conditions. Data then were downloaded from the data logger to a portable
computer and reduced using commercial software to obtain estimates of hydraulic conductivity.
Data printouts are provided in Appendix F and results are discussed where appropriate in Section
3.0.

Short-term slug test methods also were used to help evaluate the condition of 28 existing wells in
Task 5 (Hydraulic Integrity Review, Existing Monitoring Wells). Methods were the same as
described above, except tests did not necessarily continue to pre-test water levels, since results were
not intended for use in estimating hydraulic conductivity. Rather, the data collected were reviewed
qualitatively to help assess whether the tested wells were responding normally or, alternatively,
abnormally possibly suggesting construction or maintenance problems. Results of the hydraulic
integrity testing are discussed in Section 3.5 and data printouts are included in Appendix G.

2.7 Equipment Decontamination
Decontamination ofpersonnel, small equipment, and large equipment was conducted in accordance
with the approved QAPP for field activities in Tasks 3 (Basewide Groundwater Level
Measurements), 6 (Ammunition Box Chipper Disposal Areu~, 7 (Sediment and Surface Water
Sampling, Site Drainages), 10 (Aquifer Pumping Tests, Line 2), 11 (Soil and Groundwater Sampling
for VOCs), 12 (Additional Groundwater Data, Line 2), and 16 (Additional Groundwater Data, Line
3). Other tasks either did not require intrusive field activities or were not located within known
contaminated areas. Decontamination fluids from the sampling and drilling equipment were
collected for disposal as investigation derived waste (IDW), discussed in Section 2.8. Small
equipment used for drilling, soil sampling, and water sampling, and those portions of instruments
and equipment placed into borings or wells, such as water level meter probes and cables, were
decontaminated before and between each use. Single-use sampling equipment such as disposable
bailers was used where appropriate to minimize decontamination requirements. Drilling and heavy
equipment was decontaminated before first use on the site, between borings, and before demobilizing
from the site. Drill cuttings caked on this equipment were scraped off at the sampling sites and the
drill rig, augers, drill bits, shovels and similar equipment were sprayed with detergent water by a
high-pressure washer, then rinsed with potable water.
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2.8 Investigation Derived Waste
IDW generated during this project included excess soil cuttings from borings and wells, groundwater
from monitoring well development and sampling, decontamination water and solutions, and used
personal protective equipment (PPE).

IDW generated during field activities was segregated as potentially contaminated or uncontaminated
based on proximity ofthe field location to known contaminated areas. All potentially contaminated
IDW was placed in new, DOT and EPA approved drums, which were left at the investigation site
pending final determination. A total of 173 drums were used and a drum inventory maintained. The
drums were sealed, labeled, and recorded so that their contents could be identified as to material and
source. Soils and water IDW were segregated in separate drums. IDW generated during drilling of
bedrock piezometers in Task 14 (Additional Bedrock Topography Data) did not require
containerization as agreed byIAAAP, USEPA, and USEPA. These sites are not located near any
known contaminant sources. IDW generated during other drilling tasks was containerized.

Final disposition of soil IDW was based on results of environmental sampling in the boring or
borings contained in the drums and was approved by USACE. Disposal was based on the "Action­
Level Criteria for Soil" and the "Removal Action Decision Flow Chart" developed for the soil
removal and provided in the FSP. Disposal was as follows:

a) Contents of21 drums determined to contain clean soil and 34 drums determined to contain
clean water IDW were spread or discharged on the ground near the boring locations;

b) 8 drums containing contaminated soil IDW and 88 drums of soil for which available
analytical data were insufficient to reach a determination were transported and disposed in
the Trench 6 landfill; and

c) 22 drums containing potentially contaminated water IDW were transported to the
sedimentation dam at the Trench 6 landfill for treatment and discharge.

The emptied drums were steam cleaned on site and taken off-site by a local drum recycling firm.
Rinsate from the on-site pressure washing was directed into the sedimentation dam at the Trench 6
landfill for treatment and discharge. Used PPE was bagged and disposed as municipal trash.

2.9 Surveying
Surveying was performed by ASC. Surveying included state plane coordinates and elevations
(ground and top ofcasing) ofnew wells and piezometers installed in the supplemental RI (Tasks 6,
8, 10, 12, 13, and 16) and existing wells and piezometers in Task 3. ASC's final report is provided
in Appendix H and details the methods used and final data. GPS survey methods were used first to
establish a network ofcontrol points around the IAAAP and to provide survey control for wells and
piezometers. These points were tied into existing National Geodetic Survey (NGS) control stations
and were marked with iron pits. GPS surveying utilized Trimble 4000SSI dual frequency geodetic
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receivers with Ll/L2 geodetic antennas. The Fast-Static GPS baseline measuring technique was
used to survey the project control network first. Then the Real Time Kinematic (RTK) survey
technique was used to survey the wells and piezometers, adopting the control points as base stations.
Surveyed coordinates and elevations were used in preparation of maps and other figures in this

report and also are incorporated in the monitoring well inventory provided in Appendix I.

2.10 Analytical Methods
Soil and direct push groundwater samples collected in Task 11 (Soil and Groundwater Samplingfor
VOCs) were analyzed for VOCs by ONSITE Environmental Laboratories, Inc. (ONSITE) of
Fremont, California, using USEPA SW-846 Method 8260A. Other soil, sediment, and water
samples were analyzed off-site by Applied Research and Development Laboratory (ARDL), ofMt.
Vernon, Illinois. Analytical methods used by ARDL are listed in Table 2-4, below:

Inductively coupled plasma. Aluminum, antimony, banum, beryllium, cadmium, chromium, copper,
silver, vanadium, nickel.
Atomic Adsorption. Arsenic, lead, mercury, selenium, thallium.(2)

( )

I
Table 2-4. Analytical Methods

AnalyteiGroup Method

Explosives SW846 Method 8330

Volatile Organic Compounds SW846 Method 8260A

Semi-Volatile Organic Compounds SW846 Method 8270B

Metals by ICP (1) SW846 Method 6010A

Metals by AA (2) SW846 7000 Series

Alkalinity SW846 a210.1

Nitrate/Nitrite Method :153.1

Phosphate Method 365.2

Dissolved Oxygen Method 360. 1

Biological Oxygen Demand Method 405.1

Chemical Oxygen Demand SW846 Method 5220C

Total Organic Carbon Method 415.1

Sulfate Method ;175.4

Sulfide Method .176.1

Total Dissolved Solids Method 160.1

Chloride Method.JOO
.\

Results ofthe analyses are described in applicable portions ofSection 3.0 and the nature and extent
ofcontamination is discussed in Section 5.O. A summary tabulation ofanalytical results is provided
in Appendix J, including data obtained in this supplemental RI, data taken from JAYCOR (1996),
and data from Mason & Hanger monitoring, as used in this report. Laboratory reports are provided
in Appendices K (for ONSITE) and L (for ARDL).

All the detected chemicals were subjected to data validation following the USEPA National
Functional Guidelines for Inorganic/Organic Data Review. The analytical data were validated
internally by the laboratories and case narratives as well as QC documentation provided. External
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data validation was completed and a Quality Control Summary Report (QCSR) prepared
summarizing results ofthe validation process. Analytical data provided from both laboratories was
considered acceptable and useable with no major concerns. Other issues raised in the validation
process are noted where applicable in this report.

Page 2-13



FIGURES



O:/iowalsupp groundwater ri/fig2-1.cdr

Bridge

ELEVATION

Terminal Box J

Data Cable

PLAN

NOT TO SCALE

I-IARZA ENGINEERING COMPANY
WATER & ENVIRONMENT

Figure 2-1
TYPICAL STREAM FLOW METER INSTALLATION

AND DRAINAGE SUB-BASINS
SUPPLEMENTAL GROUNDWATER RI

IOWAARMYAMMUNITION PLANT
Middletown, Iowa



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

3.0 STUDY AREA INVESTIGATION

3.0 Study Area Investigation
August 31, 2001/Revision 3

This section summarizes findings of the sixteen tasks completed in the supplemental RI,
including investigation locations and results. These findings, with data from previous
investigations, are the basis for discussion of site physical characteristics in Section 4.0 and the
nature and extent of contamination in Section 5.0. General investigation locations are shown on
Figure 1-3.

3.1 Evaluation of Available NPDES Data

3.1.1 IAAAP Discharge System and Available Data
The purpose of this evaluation was to determine the extent to which the wastewater discharges
permitted under NPDES may contribute to off-site migration of contaminants by the surface
water pathway, in relation to possible groundwater contributions. The evaluation was based on
data obtained from Mason & Hanger and the Iowa Department of Natural Resources, on stream
flow monitoring in Task 9 (Stream Flow Meters, Site Drainages) and on surface water sampling
in Task 7 (Sediment and Surface Water Sampling, Site Drainages). Since the available NPDES
data are limited to the period from 1986 to the present, the study reflects approximate current
operating conditions in which some facilities were closed and others operated discontinuously.
Discharge of contaminants to site streams is reported to have been more extensive in earlier
periods of the facility's operation, a limitation on the present study.

NPDES Permit No. 29-00-9-00, requires IAAAP to monitor wastewater discharge at fourteen
outfalls located throughout the plant. These discharge directly or via channels or surface
drainages to Brush Creek, Long Creek, and a small unnamed tributary to the Skunk River near
Line 3A. The regulated outfalls are listed in Table 3-1 and locations are shown on Figure 3-1.

Table 3-1. NPDES Outfalls
Outfall Basin Location Description Monitoring Parameters

11 Line 1 Discharoe from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
12 Line 1, Bldg. 1-70-1 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS, TOX.
13 Bldg. 500-216-1 Main sewage treatment plant outfall Ag, BOD/COD, NH3-N, pH, TOX.
21

Brush
Line 2, Bldg. 2-70-1 Discharge from explosive loadino operations. Flow, pH, RDX+HMX, TNT, TSS

22 Creek Line 2, Bldg. 2-70-2 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
32 Line3, Bldg. 3-70-1 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
33 Line3, Bldg. 3-70-2 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
51 Line 5A, Bldg. 5A-140-3 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
82 Line 800, Bldo. 800-70-1 Discharoe from explosive loadina operations. Flow, pH, RDX+HMX, TNT, TSS, Pb
35 Line 3A, Blda. 3A-70-2 Discharge from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
52 Long Line 5B, Blda. 58-140-3 Discharae from eXPlosive loading operations. Flow, pH, RDX+HMX, TNT, TSS
9 Creek Bldg. 500-139 Treated effluent from main heating plant: coal Fe, pH, P04, TSS

pile runoff, boiler blowdown & flyash
leachate.

14 Skunk Line 3A, Bldg. 500-216-2 3A sewage treatment plant outfall Ag, BOD/COD, pH, TSS
34 River Line 3A, Bldg. 3A-70-1 Discharoe from explosive loading operations. Flow, pH, RDX+HMX, TNT, TSS

TSS Total Suspended Sohds. BOD BIolOgical Oxygen Demand. COD - Cheffilcal Oxygen Demand. TaX - Total Halogenated Orgamcs.

Outfall 9 discharges to a pond which, if allowed to overflow, would discharge to Long Creek.
There has been no discharge from outfalls 35, 51, and 52 for more than seven years. According
to IAAAP, only outfalls 22 and 35 currently are used for regular process water discharge.
Process water at other facilities is recycled and discharged periodically.
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Contaminant loading to site streams could be evaluated only for outfalls monitored for both
explosives and flow. These are outfalls 12, 21, 22, 32, and 33. Discharge flow data were
provided by Mason & Hanger for 1994, 1995, and 1996 and from the Iowa Department of
Natural Resources back to June 1989. Approximate annualized monthly discharge flows were
calculated by summing the reported flows for each 12 month period, and dividing by 12.
Because many outfalls did not discharge continuously (i.e. zero flow reported for periods of days
to months), the calculated average flows are lower than any given instantaneous discharge rate.

Explosives concentrations in the discharges were taken from the records provided by the Iowa
Department of Natural Resources. IAAAP is required to monitor explosives concentrations
(RDX+HMX and TNT) at outfalls 11, 12, 21, 22, 32, 33, 34, 35, 51, 52, and 82. These data,
reported as average monthly concentrations, are available for the period January 1987 to March
1997. However, because flow data is available only to June 1989, average explosives loadings
were calculated for the period June 1989 to March 1997, limited to those outfalls for which both
flow and explosives concentration data were available.

During months with zero (0) average discharge values, loadings were calculated using monthly
maximum discharge values. Average yearly flows were calculated using only the 30 day
average discharge values. Average flow and maximum monthly discharges for each recorded
year and explosives loadings are tabulated in Appendix M, indicating whether average or
maximum flows were used to calculate loadings.

3.1.2 Wastewater Contribution to Stream Flow
Dry weather stream flow occurs when there is no surface water runoff contribution to the flow
and provides a conservative scenario for assessing wastewater impacts on the streams.
Wastewater contribution to dry weather stream flow was estimated for Brush Creek, since
available data for other site streams was not sufficient for detailed evaluation. The average
yearly discharge flows to Brush Creek for 1994, 1995, and 1996 and the average discharge for
the three year period is shown in Table 3-2. below.

Table 3-2. Average Annual Wastewater Discharge 1

Discharge Flow

Outfall 1996 1995 1994 Average
gpm cfs gpm cfs gpm cfs Qpm cfs

#11 0 0 0 0,0000 0.180 0.0004 0,045 0.0001
#12 0.359 0,0008 0,18 0.0004 0.404 0,0009 0,314 0.0007
#13 283.9 0,6326 329.9 0.7351 262,:5 0,5850 292.1 0.6509
#21 0.135 0,0003 0,045 0.0001 0.180 0.0004 0.135 0,0003
#22 0,045 0.0001 0.045 0,0001 0.04:5 0.0001 0.045 0.0001
#32 0 0 0.898 0,0002 0.404 0.0009 0.180 0.0004
#33 0,180 0.0004 0.045 0,0001 0,090 0,0002 0.090 0.0002
#51 0 0 0 0 0 0 0 0
#82 0.268 0.0055 0 0 0 0 0.088 0,0018

L Includes outfalls momtored for both flow and explOSIVes.

Stream flows in Brush Creek were estimated from Task 9 (Stream Flow Meters, Site Drainages),
in which flows were monitored at the D, I, H, and K Road bridges (see Section 3.9). The flow
measurements for May 24, 1997, were selected as representative of Spring season dry weather
flow, since the preceding 5 days had been dry. These flows are summarized in Table 3-3. Only
outfall 13 was actually discharging to the creek on that day.

~3-2



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

Table 3-3. Typical Dry Weather Flows on Brush Creek 1

Location Along Creek Flow (cfs!QDml
D-Road (meter ge) 0.11/49.4
I-Road (meter 90) 0.19/85.3
H-Road (meier 9G) 0.86/386
K-Road (meter 9H) 2.65/1,189

1 Based on flow measurements on May 24, 1997.

3.0 Study Area Investigation
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Wastewater outfalls to Brush Creek upstream of these flow metering locations were grouped
together and summed to obtain a cumulative outfall flow, shown in Table 3-4, below.

Table 3-4. Average Wastewater Discharge

Location Outfall
Average Outfall Flow, 1994-1996 (cfs)

Discharge Combined Cumulative
oRoad #11 0.0001

#12 0.0007 0.0008 0.0008
#51 0

I Road #21 0.0003
#22 0.0001 0.0010 0.0018
#32 0.0004
#33 0.0002

HRoad #82 0.0018 0.0018 0.0036
KRoad #13 0.6509 0.6509 0.6545

The estimated wastewater discharge contribution to stream flow from the various outfalls was
calculated as the percentage of the cumulative average flows from outfalls discharging to Brush
Creek compared to measured creek flows for each meter location. Results are shown in Table 3­
5, below.

I Table 3-5. Wastewater Discharge to Brush Creek

Streamflow
Cumulative Wastewater

Location
(cfs)

Wastewater Contribution to
Flow (cfs) StreamFlow

oRoad 0.11 0.0008 0.72%

I Road 0.19 0.0018 0.94%

HRoad 0.86 0.0036 0.42%

KRoad 2.65 0.6545 24.70%

The average cumulative discharges from all outfalls upstream of R Road are less than 1 percent
of the stream flow. In these reaches, during dry weather periods, groundwater and any
unmonitored discharges must contribute the balance of stream flow. The major flow increment
occurs where the treatment plant outfall (#13) enters the creek, just downstream ofR Road, after
which the cumulative outfall discharge is approximately 25 percent of the spring dry weather
flow in Brush Creek.

3.1.3 Wastewater Contribution to Explosives Concentrations
Based on yearly average flows and explosives concentrations, mass loadings were calculated for
each reach of Brush Creek corresponding to the storm water flow monitoring discussed Section
3.1.2. The tabulations and calculations are provided in Appendix M. The mass loadings were
then used to estimate in-stream concentrations of explosives for the dry weather scenario using
mass balance techniques, as follows:
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C stream = Qnpdes x Cnpdes / Qstream; where

'C' is concentration and Q is flow. Results are summarized in Table 3-6.

Table 3-6. Calculated In-Stream Flow Concentrations
Calculated In-Stream Concentration {uQ/lJ

Year D·Road I-Road H..Road K-Road
,(Q,_=0.11 cfsl 0$_=0.19 cfsl Q,....,=O.86 cfsJ om..=2.65 cfsJ

1997(Jan-March) 5.56 12.40 274 0.89
1996 2.02 3.42 0.75 0.24
1995 1.52 4.59 1.01 0.33
1994 17.20 26.16 5.78 1.88
1993 5.23 22.25 4.92 1.60
1992 2.87 5.76 1.27 0.41
1991 32.54 20.79 4.59 1.49
1990 1.85 6.64 1.47 0.48

1989 (June-Dec) 2.70 8.69 1.92 0.62
Average 7.94 12.30 2.72 0.88

3.0 Study Area Investigation
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The calculated average explosives concentrations were compared to results of surface water
sampling performed in Task 7 (Surface Water and Sediment Sampling, Site Drainages), as
shown in Table 3-7, below. General sample locations were shown in Figure 1-3.

Table 3-7. Explosives Concentrations iin Brush Creek
Location' SamDle Location Actual Concentration (ug/I) Calculated Concentration rug/I)

DRoad 7E 32.3 7.94
I Road 7F 10.2

12.30
7H 46

HRoad 71 5.3
2.72

7J 6.8
KRoad 7K 2.67

7L 7.9 0.88
7M 7.9

1 Samples are downstream of thiS location. Calculated concentrations are at thiS location.

Based on information provided by Mason & Hanger, there were no discharges on the days when
the 1997 sampling covered in this report occurred, exc1;:pt at the wastewater treatment plant
where explosives are not monitored. Discharges from some outfalls had occurred between 2 and
5 days before sampling at a few locations. Nonetheless, the sampling appears to reflect baseline
conditions. Although generally in the same order of magnitude, sample concentrations are
higher than calculated concentrations except at I Road, the balance possibly due to groundwater
or other discharges not monitored for explosives. At K Road, in particular, the difference
between sample and calculated concentrations is relatively large and could result from the
significant flow from outfall #13, which is not monitored for explosives. It is important to note
that flow and mass loadings were determined based on average flows, except for those months
where the reported average flows were zero. Since many discharges are non-continuous, use of
average flows tends to underestimate the flow and mass loading of contaminants from an actual
discharge event. Use of maximum discharge flows tends to exaggerate the loading. These have
opposing effects, but do not necessarily cancel each other.

3.2 Monitoring Well Inventory & Inspection
The updated monitoring well inventory generated in this task is provided in Appendix I, listing
well number, location, survey data, and current status. A total of 335 possible wells or
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piezometers were identified from initial records searches, including wells installed in this
investigation. Subsequent efforts to locate and inspect these wells indicated 57 which either
could not be located, and were known or presumed to have been abandoned, or were water
supply wells, gas probes, or other facilities not suitable for groundwater monitoring. As a result,
278 wells or piezometers were identified as potentially available for measurement of
groundwater levels. Locations of these wells are shown on Figure 3-2. Well inspection reports
are included in Appendix I and identify a number of potential maintenance concerns such as
missing caps and locks.

3.3 Basewide Groundwater Level Measurements
Groundwater levels were measured in 262 monitoring wells and piezometers during the week of
May 19, 1997. Readings are included in the well inventory summary included in Appendix I.
Readings were converted to elevations following surveying in Task 4 (Survey Existing
Monitoring Wells), and differentiated between shallow groundwater, deep groundwater, and
bedrock wells for preparation of basewide potentiometric contour maps. Resultant maps and
discussion ofbasewide groundwater flow is provided in Section 4.0.

3.4 Resurvey Monitoring Wells
In this task, ground and measurement point elevations and state plane coordinates were
resurveyed or surveyed for approximately 288 existing and new wells and piezometers. Revised
elevations and locations were entered in the monitoring well inventory for the site and were used
as appropriate throughout this report. The surveyor's final report is provided in Appendix H and
notes the following:

"The GPS survey was performed to FGCS accuracy standard Order C 2-1 as outlined in
'Geometric Geodetic Accuracy Standards and specifications (or Using GPS Relative
Positioning Techniques' Version 5. a dated May 11, 1988, reprinted with corrections
August 1,1989. This accuracy standard allows for a base error (e) of2.0 cm and a line­
length dependent error of20 ppm (i.e., 1:50,000) at 95% confidence level.

The acutely achieved survey accuracy is about 1 cm horizontally, and 1 to 2 cm vertically. "

Figure 3-2 shows the location of the surveyed wells and piezometers. Coordinates are provided
in Appendix H and in the well inventory in Appendix I.

3.5 Well Hydraulic Integrity Testing
Based on inspections in Task 2 (Groundwater Monitoring Well Inventory) and measurements in
Task 3 (Basewide Groundwater Level Measurements), twenty-eight existing wells were selected
for hydraulic integrity testing. Short-term testing utilized falling head slug test methods as
described in Section 2.0 to determine whether the well screens are in hydraulic communication
with the surrounding aquifer. Permeability values were not calculated. To the extent feasible,
the selection ofwells to be tested was made as follows:

• No tests were performed in wells fitted with dedicated sampling pumps or
dedicated samplers, which would have had to be removed and reinstalled. The
presence of sampling pumps suggests that the wells are sampled at least
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periodically and they should be reliable. The wells selected for testing represent
just under 1/3 of the wells not equipped with pumps or bailers.

• Older wells were given preference, with the selected wells generally installed in
the 1980s. Although the approved work plan requires that a small number of
newer wells be tested for comparison, these are almost all equipped with sampling
pumps. Therefore, slug tests in new wells installed in this investigation are used
for comparison.

• Most tested wells are completed in the shallow groundwater zone, as were most
existing wells at IAAAP. However, some wells screened in the lower till and
bedrock are included.

• The tested wells are distributed across the property, to the extent possible, and
among each of the Brush, Long and Spring Creek watersheds. Geographic
distribution is somewhat uneven because of the unavailability of suitable wells in
some cases. However, the wells to be tested do not represent all wells available
for water level measurements, just those without pumps installed.

The selected wells are included with those shown on Figure 3-2. Evaluation of the data obtained
from the short term slug tests and principal conclusions are provided in Table 3-8, below. The
evaluation was based on comparing the test results to data obtained from successful slug tests
performed in other newly installed wells, and on field observations during the testing. Several
wells were switched in the field based on inspection and the results of both are shown. Data
printouts from the testing are provided in Appendix G.

Table 3-8. Results of Hydraulic InteJrity Testing, Existing Wells
Well Drainage/Location Water Level Response Comments
FL-1 Long Creek/Flyash Landfill Good Well usable.
FL-3 Long Creek/Flyash Landfill Good Well usable.
FL-6 Long CreekIFlYash Landfill Slow, steady Well usable.
FL-9 Lana CreekIFlyash Landfill Good Well usable.

NEP-C Long Creek/Flyash Landfill Not tested Uncapped PVC, no sutface casino, unsecured. Should abandon.
SEP-C Long Creek/Flyash Landfill Not tested Uncapped PVC, no sutface casing, unsecured. Should abandon.
SEP-W Long Creek/Flyash Landfill Not tested Uncappe!d PVC. no sutface casing, unsecured. Should abandon.
DM-1 Long-Brush Creek/Fuel Station No resoonse Did not r,ecover. Not usable. Should be abandoned.
DM-2 Long-Brush Creek/Fuel Station Good Well usable.

MW1-94 Long-Brush Creek/Fuel Station Anomalous Tests suggest well silted and not usable. Clean or abandon.
MW2-94 Lona-Brush Creek/Fuel Station Anomalous Tests suggest well silted and not usable. Clean or abandon.
JAZ-629 Spring Creek/K-Road Good Well usable.

GZ-1 Brush CreekILine 1 Very slow Well usable.
GZ-2A Brush CreekILine 1 Extremely slow Well usable. May recover slowly after disturbance.

JAW-38 Brush CreekILine 1 Very slow Well usable. May recover slowly after disturbance
JAW-41 Brush CreeklLine 1 Very slow Well usable. May recover slowly after disturbance

G-17 Brush CreekILine 800 Good Well usable.
G-18 Brush CreekILine 800 Good Well usable.
G-42 Brush CreekILine 800 Very slow, steady Well usable.
G-43 Brush CreekILine 800 Fast Well usable.
G-47 Brush CreekILine 800 Fast Well usable.

JAW-78 Brush CreekILine 800 Fast Well usable.
JAW-79 Brush CreekILine 800 Fast Well usable.
R10PZ-1 Brush CreekILine 9 Not tested 1-inch diameter piezometer. Not suitable for testina.

GZ3-1 Brush CreekILine 1 Very good Well usable.
MW2-92 Spring Creek/North Bum Pad Not tested Well obstructed. Should be abandoned.
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Table 3-8. Results of Hydraulic Inte Jritv Testing, Existing Wells
Well Drainage/Location Water Level Response Comments
G-8 Lana Creek/Firina Site Very fast WeI/usable
G-15 Brush Creek/SW ofLine 2 Good WeI/usable.
G-54 Brush Creek/Downstream Good WeI/usable.
G-55 Brush Creek/Downstream Slow, steady WeI/usable.

GZ3-2 Brush Creek Not tested Insufficient water to test «1 ttl. Probably usable.

Based on these results, a few of the tested wells are not usable for water levels and should be
abandoned. These include: MW2-92, NEP-C, SEP-C, SEP-W, and DM-l. MWI-94 and MW2­
94 appear to be silted and should either be abandoned or reconditioned, if possible. Verification
that additional wells are not usable would require that remaining wells be evaluated. However,
the testing suggests that most existing wells at the site are usable and should be maintained for
possible future use.

3.6 Ammunition Box Chipper Disposal Pit
This task had three components: reviewing historical aerial photographs to identify visual
evidence of past disposal; determining shallow groundwater flow direction by obtaining
potentiometric measurements in three existing monitoring wells; and collection of seven (7)
direct push groundwater samples and three (3) existing monitoring well samples for laboratory
analysis.

Aerial Photographs. The ammunition box chipper disposal area reportedly was active
over a three-month period in the 1972 to 1975 time frame. The reported location of the disposal
area is shown by JAYCOR in the south part of the general area, southwest of an oval shaped
road and a rail loading facility. Historical aerial photographs for the years 1963, 1969, 1978,
1983, 1990, and 1994 were obtained and reviewed to determine if a more accurate location could
be identified. Little or no evidence of past disposal is evident from examination of these photos.
The 1978 photo is duplicated on Figure 3-3 and is the most relevant to this task, being the first
photos taken after reported activity at this site. This photo indicates conditions apparently little
changed from other years and specifically similar to the 1969 photo, the next earlier. The
general area of concern appears to be grassed. Minor ground disturbance may be present in the
general area of concern based on slight irregularities in the photo. However, this could be
natural and no clear indication of the disposal pit is apparent. The general area is bounded on the
south by a fann field, which probably represents an area where disposal activities would not have
been undertaken. This field is essentially unchanged in all photo years, suggesting a south
boundary for subsequent investigations.

Groundwater Levels. Groundwater levels were measured in existing monitoring wells
JAW620, JAW62 1, and JAW622 on May 7, 1997. Levels were measured relative to the top of
casing and surveyed well elevations taken from the Draft Final RI Report (JAYCOR 1992).
Measurements are shown in Table 3-9, below.

TOC - Top of Casing. GW - Groundwater.

Table 3-9. Groundwater Levels, Ammunition Box Chipper Disposal Area (Task 6)
Well No. Ground Elevation Stick-Up TOC Elevation GWDepth GW Elevation
JAW-620 703.66 2.46' 706.12 -5.78' 700.34
JAW-621 699.42 2.46' 701.88 -5.38' 696.50
JAW-622 698.21 2.46' 700.67 -4.23' 696.44

-
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The relative locations of these wells were field surveyed by tape and compass to obtain more
accurate locations than available on existing maps. Generalized potentiometric contours were
determined by arithmetic triangulation shown on Figure 3-3 , and indicated flow in the shallow
groundwater zone to be almost due south across the area.

Groundwater Samples. Since aerial photos provided no conclusive evidence of the
disposal site, seven (7) sample locations were selected in consultation with USEPA and USACE,
based on groundwater flow, to span the suspect area from upgradient (north) to downgradient
(south). Locations are shown as 6A through 6G on Figure 3-4 and provide a north-south line
through the middle of the area. Locations 6D, 6E, and 6G provide an east-west line across the
south (downgradient) boundary, along with JAW621 and JAW 622. Location 6C is an
upgradient location and location 6F is to the west, downgradient from other areas of past site
activity.

One direct push groundwater sample, six temporary well samples, and samples from the three
existing wells were collected (total of 10) between June 16 and 18, 1997 and analyzed in the
fixed laboratory for explosives and SVOCs. Soils encountered during drilling of 6A through 6G
were black, silty clay topsoil (OL) one to two feet thick underlain by gray to black and brown
mottled, silty and sandy clay tills with some gravel (CL). A clayey sand zone was encountered
between depths of 7.5 and 11 feet in boring 6G, but was described as becoming increasingly
clayey with depth. Groundwater was encountered in all borings between depths of about 4.5 and
10 feet. Although hydropunch sampling was attempted in each boring, this method was
successful only in boring 6C. In all other borings, temporary PVC wells were installed and
groundwater samples collected after sufficient water had entered the well. RDX at 2.8 ugIL was
detected in existing monitoring well JAW620 and 1,3-dinitrobenzene at 4 ug/L was detected at
location 6G. Bis(2-ethylhexyl)phthalate was detected in the three existing wells at
concentrations of 76.7 ug/L, 70.8 ug/L, and 26.4 ug/L in JAW620, 621, and 622, respectively.
This SVOC was not detected in any of the direct push or temporary well samples, suggesting that
they could be associated with installation of the existing wells. However, this cannot be verified.
Sample results are illustrated and discussed in Section 5.0, Nature and Extent of Contamination.

3.7 Sediment and Surface WatE!r Sampling
A tabulation of analytical results for sediment and surfa(;e water samples collected in this task
are provided in Appendix J and laboratory reports are provided in Appendix K, including
detection limits. Sample locations are shown on Figure 3-5. Sample depths ranged from 1 to
about 4.5 feet and samples were analyzed in the fixed laboratory variably for VOCs, SVOCs,
explosives, and TAL metals. Specific sample depths and analytical parameters are summarized
in Table 3-10.

Table 3·10. Sediment Sample Locations, Depths, ,and Analytical Parameters
Sample Location & Sample Depths Analytical Parameters

Number (tt) VOC SVOC Expl. Metals
7A-1 0-1 '" '" '" '"
7B-1 0-1 '" '" '" '"

3-4 '" '"
7e-1 0-1 '" '" '" '"

3-4 '" '"
7D-1 0-1 '" '" '" '"
7E-1 0-1 '" '" '" '"
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Table 3·10. Sediment Sample Locations, Depths, and Analytical Parameters
Sample Location & Sample Depths Analytical Parameters

Number (ft) voe svoe Expl. Metals
3-4 '" '"

7E-2 0-1 '" '"
7F-l 0-1 '" '" '" '"
7F-2 0-1 '" '"
7G-l 0-1 '" '" '" '"
7G-2 0-1 '" '"
lH-l 0-1 '" '" '" '"

3-4 '" '"
lH-2 0-1 '" '"
71-1 0-1 '" '" '" '"

1-2 '" '"
71-2 0-1 '" '"
7J-l 0-1 '" '" '" '"

2.75-3.25 '" '"
7J-2 0-1 '" '"
7K-l 0-1 '" '" '" '"

1.5-2.5 '" '"
7K-2 0-1 '" '"
lL-l 0-1 '" '" '" '"
lL-2 0-1 '" '"

2.7-3.3 '" '"
7M-l 0-1 '" '" '" '"

3-4 '" '"
4.5-5.5 '" '"

7M-2 0-1 '" '"
7N-l 0-1 '" '" '" '"
70-1 0-1 '" '" '" '"

3-4 '" '"
4.5 '" '"

7Pl 0-1 '" '" '" '"
7Ql 0-1 '" '" '" '"

Results are summarized in the following sections by watershed and are discussed further in
Section 5.0, Nature and Extent of Contamination.

3.7.1 Spring Creek Watershed
A total of six sediment samples and four surface water samples were analyzed from four
sampling areas in the Spring Creek Drainage. Sample locations are numbered 7A through 7D on
Figure 3-5 .

3.7.1.1 Sampling Area 7A.

Area 7A is located in the upstream reaches of Spring Creek just east of Yard C. One sediment
sample and one surface water sample were collected. Sediment thicknesses were insufficient for
deeper sediment samples. Results of organic analyses are summarized in Table 3-11.

J - Estimated value below the quantilation hm~. B=Detected In blank as well as sample.

Table 3-11. OrQanics Detected in Sediment and Surface Water Sampling Area 7A
Sampling Location Sediment Surface Water

Location 7A1(1 ft) VOCS: Methylene chloride (18.8 uglkg)(B) VOCS: Methylene chloride (10.1 ugIL)(B).

SVOCs: Butylbenzylphthalate (293 uglkg)(J) SVOCs:None

Explosives: None Explosives: None. .

Pa]e3-9
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Methylene chloride also was detected in the blank and is considered a laboratory contaminant.
Results of selected metals analyses are summarized in Table 3-12, focusing on the eight RCRA
metals. A full tabulation of results is included in Appendix J.

Table 3-12. RCRA Metals Detected in Sediment & Surface Water, Area 7A, Sprina Creek
Parameter Sediment (1' depth) (mg/kg) Surface Water (mg/L)

Arsenic 5.6 0.0013
Barium 189 0.16
Cadmium NO NO
Chromium 6.5 NO
Lead 14.9 NO
Mercury NO NO

Selenium 0.42 NO
Silver 0.92 NO

3.7.1.2 Sampling Area 78.

Area 7B is located on Spring Creek east of Yard D. Two sediment samples from one location
and one surface water sample were collected. Results of organic analyses are summarized in
Table 3-13, below.

Table 3-13. Oraanics Detected in Sediment and Surface Water Samplina Area 78
Sampling Location Sediment Surface Water

Location 781 (1 ft)
VOCS: Methylene chloride (8.7 uglkg)(B) \lOCs: Methylene chloride (12.1 ugIL)(B).
SVOCslExp/osives: None SVOCs:None

Location 781 (3 ft)
VOCSlSVOCs: NA ROX (0.72 ugIL)(JJ
Explosives: None ,;".,

J - Esllmated value below the quantltatlon limit. 8 = Detected In blank as well as sample. NA = not analyzed.

The only organics detected were methylene chloride, also found in the blank, and a trace
concentration of the explosive RDX in the surface water sample. Results of RCRA metals
analysis are summarized in Table 3-14.

I
I Table 3-14. RCRA Metals Detected in Sediment & SurfaCE! Water, Area 78, Sprina Creek

Parameter Sediment (mg/kg) Surface Water
81 (1') 81 (3') (mg/L)

Arsenic 1.4 1.8 0.0017
Barium 68.2 113 0.14
Cadmium NO NO NO
Chromium 2.1 4.5 NO
Lead 4.4 6.4 NO
Mercury NO NO NO
Selenium NO 0.12 NO
Silver NO NO NO

ND - Not Detected.

3.7.1.3 Sampling Area 7C.

Area 7C is located on Spring Creek near the southeast IAAAP property boundary. Two
sediment samples from one location and one surface water sample were collected. Results of
organic analyses are summarized in Table 3-15.

~ !Y!r~.!tATSONHARZA
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J =Estimated value below the quantilation IImll. B=Detected In blank as well as sample. NA =not analyzed.

Table 3-15. Organics Detected in Sediment and Surface Water Sampling Area 7C
SanJpffngLocafion SedinJent Surface Water

Location 7C1 (1 tt)
VOCS: Methylene chloride (6.5 uglkg)(B) VOCs: Methylene chloride (8.3 uaA..JfBJ.
SVOCslExplosives: None SVOCS: None

Location 7C1 (3 tt)
VOCSlSVOCS: NA Explosives: ROX (0.51 ugIL)(J)
Explosives: None . .

The only organics detected were methylene chloride, also found in the blank, and a trace
concentration of the explosive RDX in the surface water sample. Results of RCRA metals
analysis are summarized in Table 3-16.

Table 3-16. RCRA Metals Detected in Sediment & Surface Water, Area 7C, Spring Creek

ParanJeter
SedinJent (nJa!ka) Surface Water

C1 (1') C1 (3') (nJg/L)
Arsenic 4.7 5 0.0017
Barium 109 58.2 0.14
Cadmium NO NO NO
Chromium 2.9 5.7 NO
Lead 6.3 5.4 NO
Mercury NO NO NO
Selenium 0.093 0.11 NO
Silver NO NO NO

NO = Not Detected.

3.7.1.4 Sampling Area 70.

Area 7D is about one mile southeast of the IAAAP property boundary on the Spring Creek
Drainage. One sediment sample from a depth of 1 :ft at one location and one surface water
sample were collected. Methylene chloride at 7.6 uglkg was detected in the sediment sample,
but also in the blank and is considered a laboratory contaminant. No other VOCs, and no
SVOCs or explosives were detected in the sediment sample. No VOCs, SVOCs, or explosives
were detected in the surface water sample at this site. RCRA Metals detections are summarized
in Table 3-17.

NO - Not Detected.

Table 3-17. RCRA Metals Detected in Sediment & Surface Water, Area 70, Spring Creek
Parameter Sediment (1' depth) (nJg//rg) Surface Water (nJglL)

Arsenic 1.4 0.0016
Barium 124 0.12
Cadmium NO NO
Chromium 5.8 NO
Lead 8.9 NO
Mercury NO NO
Selenium NO 0.0012
Silver 0.87 NO

-

3.7.2 Brush Creek Watershed
A total of 26 sediment samples and 9 surface water samples were collected from among nine
locations along the Brush Creek Drainage. Sampling locations are designated on Figure 3-5 as
7E through 7K within the IAAAP boundaries and 7L and 7M downstream from the IAAAP
boundaries.

Pcge~11
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3.7.2.1 Sampling Area 7E.

Three sediment samples from two locations and one surface water sample were collected from
area 7£, located in the upstream reaches of Brush Cree:k near the north boundary of Line 1.
Results of organic analysis are summarized in Table 3-18, below.

Table 3-18. Or anics Detected in Sediment and Surface Water Sam lin Area 7E
Sam lin Location Sediment Surface Water

Location 7E1 (1 ft) VOCS: Methylene chloride (7.9 ug/kg)(B) VOCS: Methylene chloride (4.5 uf1A-)(B).
SVOCslEx losives: None SVOCS: None

Location 7E2 (1 ft) 1-'vI:::Oo..;:C:-:,Sl.7S...:...VO=-C::::s:-:,:N.;'-;A'=:----:~::-- _
Explosives: ROX 470 u /kg J

Location 7E1 (3 ft) VOCS/SVOCS: NA Explosives: ROX (9.3 uf1A-); HMX (23 uf1A-)
Ex losives: None

J =Estimated value below the quantitation limit. B=Detected in blank as well as sample. NA =not analyzed.

Other than methylene chloride, also found in the blank, the only organics detected were RDX in
the sediment sample from location 7£2 and of RDX and HMX in the surface water sample.
Results ofRCRA metals analysis are summarized in Table: 3-19.

Table 3-19. RCRA Metals Detected in Sediment & Surfacl~ Water, Area 7E, Brush Creek
Sediment (mg/kg) Surface Water

Parameter E1 (11 E1 (3') E2 (11 (mg/L)
Arsenic 30.8 0.43 14.4 0.00088
Barium 128 24.2 144 0.12
Cadmium NO NO NO NO
Chromium 13.7 4.9 7.5 NO
Lead 18.1 4.4 14.7 0.0013
Mercury NO NO NO NO
Selenium 0.25 0.4 0.18 NO
Silver 1.2 NO 0.84 NO

ND =Not Detected.

3.7.2.2 Sampling Area 7F.

Area F is on Brush Creek between Lines 2 and 3. Two sediment samples from 2 locations and
one surface water sample were collected. Organics are summarized in Table 3-20.

Location 7F2 (1 tt)

RDX was detected at small concentrations in each sanlple and HMX in the water sample.
Methylene chloride, also found in the blank, was the only VOC detected. RCRA metals analysis
are summarized in Table 3-21.

PcJ;je3-12
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Table 3-21. RCRA Metals Detected in Sediment &Surface Water, Area 7F, Brush Creek

Parameter
Sediment (maJka/ Surface Water

F1 (1') F2(11 (mg/L)

Arsenic 11.4 9.5 0.00087
Barium 99.8 96.8 0.11
Cadmium NO NO NO
Chromium 7.7 12.3 NO
Lead 17.2 13.6 0.0014
Mercury NO NO NO
Selenium 0.18 0.13 NO
Silver NO 1.8 NO

ND - Not Detected.

3.7.2.3 Sampling Area 7G.

Area G is located on a tributary to Brush Creek that drains Lines 7 and 9 and part of Line 3,
entering Brush Creek from the west. Two sediment samples from two locations and one surface
water sample were collected. Methylene chloride (8.7 ug/kg in the sediment sample from F1 and
11.6 ug/L in the water sample) was the only VOC, SVOC, or explosive chemical detected in
these samples. Results ofRCRA metals analysis are summarized in Table 3-22, below.

Table 3-22. RCRA Metals Detected in Sediment &Surface Water, Area 7G, Brush Creek

Parameter
Sediment (mg/kg) Surface Water

G1 (1'/ GW'/ (mg/L)
Arsenic 3.9 8.8 0.00092
Cadmium NO NO NO
Chromium 6.7 7.5 NO
Lead 9.6 12.3 0.002
Mercury NO NO NO
Selenium 0.16 0.18 NO
Silver NO NO NO

ND = Not Detected.

3.7.2.4 Sampling Area 7H ~

Area H is located on a tributary to Brush Creek that drains the west part of Line 800. Three
sediment samples from two locations and one surface water sample were collected. Results of
organic analysis are summarized in Table 3-23.

Location 7H1 (3 ft)

Location 7H2 (1 ft)

Methylene chloride was the only VOC or SVOC detected in the samples, and also in the blank
and is considered a laboratory contaminant. Small concentrations of RDX were found in the
sediment sample from H2 and in the surface water sample. No other explosive compounds were
detected. Detections ofRCRA metals are summarized in Table 3-24.

PaJe3-13
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Table 3-24. RCRA Metals Detected in Sediment & Surface Water, Area 7H, Brush Creek
Parameter Sediment (mglkg) Surface Water (mg/L)

H1 (17 H1 (31 H2(11
Arsenic 7.1 6.4 5.7 0.00093
Barium 182 45 99.9 0.12
Cadmium 1.3 NO NO NO
Chromium 10.7 6.4 12 NO
Lead 9.6 8 9.5 0.0017
Mercury NO NO NO NO
Selenium 0.14 0.47 0.26 0.00094
Silver NO NO 0.9 NO

ND =Not Detected.

3.7.2.5 Sampling Area 71.

Area I is just downstream of Line 2 and of the confluence of Brush Creek with a small stream
draining the Line 800 area. It is upstream of the wastewater treatment plant discharge point.
Three sediment samples from two locations and one surface water sample were collected.
Results of organics analysis are summarized in Table 3-25.

Location 7/1 (3 ft)

Location 7/2 (1 ft)

Explosives: ROX (3.4 ugIL
HMX (1.9 ugIL)

Detections of organic chemicals included PNAs and explosives in the shallow sample from 71,
and trace concentrations of explosives in other samples. RCRA Metals detections are
summarized in Table 3-26.

Table 3-26. RCRA Metals Detected in Sediment & Surface Wilter, Area 71, Brush Creek

Parameter
Sediment (mg!kgJ Surface Water (mglL)

/1 (1'J /1 (3" /2(0
Arsenic 4.3 3.9 2.1 0.0013
Barium 567 169 84.4 0.15
Cadmium NO NO NO NO
Chromium 41.5 17.7 10.7 NO
Lead 8.9 22.7 5.3 0.003
Mercury NO NO NO NO
Selenium 0.19 0.26 NO 0.0011
Silver 6.8 0.82 0.78 NO

ND =Not Detected.
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3.7.2.6 Sampling Area 7J.

Area J is located about one mile downstream from Line 2 on Brush Creek between Yards "D"
and "E". Three sediment samples from two locations and one surface water sample were
collected. Organic results are summarized in Table 3-27.

Table 3-27. Or anics Detected in Sediment & Surface Water Sam lin Area 7J
Sam lin Location Sediment Surface Water

Location 7J1 (1 tt) VOCS: Methylene chloride 16.7 uglkg B VOCS: Methylene chloride 11.3 u VL B
SVOCS: None SVOCs: None
Explosives: ROX (470 ug/kg) (J) Explosives: ROX (5.3 ugVL)
2,4,6-Trinitrotoluene (760 ug/kg) (J) HMX (1.6 ugVL)
4-Amino-2,6-0initrotoluene (660 uglkg) (J)

Location 7J1 (3 tt) f-::'VO:..:C;-:Sf,~S:...:.V..::.O-:::Cs:::..: :..::NA-'--- _
Ex losives: None

Location 7J2 (1 tt) t-::'VO:..:C;-:S'7/S;,,:,V,,::,o-=Cs~: ,-;,NA-;-;-;:;:--~;-;;- _
Explosives: ROX 460 ug/kg J.

J =Estimated value below the quantitation limit. B=Detected in blank as well as sample. NA =Not analyzed.

Small concentrations of several explosive chemicals were detected in the shallow sample from both
sampling sites and were the only organic detections other than methylene chloride. Results of RCRA
metals analysis are summarized in Table 3-28.

Table 3-28. RCRA Metals Detected in Sediment &Surface Water, Area 7J, Brush Creek

Parameter
Sediment (mg/kg) Surface Water (mg/L)

J1 (1') J1 (3J J2 (1')
Arsenic 5.2 3.6 13.8 0.00079
Barium 130 62.4 123 0.11
Cadmium NO NO NO NO
Chromium 12.7 11.4 20.8 NO
Lead 10.9 9.7 19.8 NO
Mercury NO NO NO NO
Selenium 0.16 0.53 0.3 0.0012
Silver 0.64 NO 4.2 NO

ND = Not Detected.

3.7.2.7 Sampling Area 7K.

Area K is located near the junction of Brush Creek and Plant Road "K", in the area of wells
installed in Task 13 (Additional Groundwater Data, Downstream Reach ofBrush Creek). Three
sediment samples from two locations and one surface water sample were collected. Organic
results are summarized in Table 3-29.

Table 3-29. Or anics Detected in Sediment & Surface Water Sam lin Area 7K
Sam lin Location Sediment Surface Water

Location 7K1 (1 tt) VOCS: Methylene chloride (13.3 ug/kg)(B) VOCs: Methylene chloride (8.8 ugVL)(B)
Toluene (2.8 uglkg)(J)
SVOCs: None
Explosives: None

Location 7K1 (3 tt) t---=VO_C.,...S.;.,,/S_V_O..,..,Cs_:_NA _
Ex losives: None

Location 7K2 (1 tt) t-::'VO::..:C;-:S::..:/S:...:.V..::.O-:::Cs::.::..::NA-'--- _

Ex losives: None
J =Estimated value below the quantitation limit. B= Detected in blank as well as sample. NA =Not analyzed.
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Other than methylene chloride, also detected in the blank, detections were limited to trace levels
of toluene in one sediment sample and ofRDX and HMX in the surface water. Results ofRCRA
metals analysis are summarized in Table 3-30.

Table 3·30. RCRA Metals Detected in Sediment &Surface Water, Area 7K, Brush Creek

Parameter
Sediment (mg/kg) Surface Water (mgIL)

K1 (11 K1 (3') K2m
Arsenic 1.9 4.2 5.4 0.0012
Barium 67.1 39.8 109 0.11
Cadmium NO NO NO NO
Chromium 5.8 7.2 9.2 NO
Lead 8.2 7.7 10.3 NO
Mercury NO NO NO NO
Selenium 0.084 0.25 0.11 0.0014
Silver NO NO 0.77 NO

ND =Not Detected.

3.7.2.8 Sampling Area 7L.

Area 7L is located approximately 'l2 mile downstream from the IAAAP property boundary just
above the confluence with an unnamed tributary entering from the west. Three sediment
samples from two locations and one surface water sample were collected. Organic detections are
summarized in Table 3-31.

Table 3·31. Or anics Detected in Sediment & Surface Water Sam lin Area 7L
Samplin Location Sediment Surface Water

Location 7L1 (1 ft) VOCS: Methylene Chloride (6 ugJkg)(JB) \laCs: None
Toluene (3.1 ug/kgJ(J)

SVOCs: None
Explosives: ROX (6.2 ugIL)
HMX 1.7u )

Explosives: None
SVOCs: 4-Meth fphenol 62.1 u

Location 7L2 (1 ft) I---'::'VO:....:C:..=S:..=/S-,-VO.;;..C:.,:s,;..;:N.;;..A'-- _
Ex losives: None

Location 7L2 (2.7 ft) f-=-VO,-C,.....S-:,-/S_VO,,-C,.,.s_:N.;;..A'-- _
Ex losives: None

J = Estimated value below the quantitation limit. B =Detected in blank as well as sample.

Other than methylene chloride, detections included trace concentrations of the VOC toluene and
the SVOC 4-methylphenol in the shallow sediment sampJle from location Lland the explosives
RDX and HMX in the surface water sample. No explosives were detected in the other sediment
samples. Results ofRCRA metals analysis are summarized in Table 3-32.

Table 3-32. RCRA Metals Detected in Sediment & Surface Water, Area 7L, Brush Creek

Parameter
Sediment (mCl!ka) Surface Water (mglL)

L1 (11 L1 (2.7') L2 (0
Arsenic 6.7 3 3.6 0.0012
Barium 71.2 41 93.6 0.11
Cadmium NO NO NO NO
Chromium 5.7 6.2 10.7 NO
Lead 3.3 4.2 8.4 NO
Mercury NO NO NO NO
Selenium NO NO 0.16 0.00093
Silver 0.65 NO 0.75 NO

ND = Not Detected.
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Area 7M is located about one mile south of the IAAAP property boundary on the Brush Creek
Drainage. Four sediment samples and one surface water sample were collected. Results of
organic analysis are summarized in Table 3-33.

Table 3·33. Or anics Detected in Sediment & Surface Water Sam lin ,Area 7M , Brush Creek
Sam lin Location Sediment Surface Water

Location 7M1 (1 ft) VOCS: Methylene Chloride (9.5 uglkg)(B) VOCslSVOCs: None
Toluene (2.8 uglkg)(J) I----=Ex-pl,-os..,..iv-es-:-=R"='OX""'(=6.-=-2-ug--=V/..-:-)--------l

SVOCslEx losives: None HMX (1.7 ugIL)
Location 7M1 (3 ft) f-::-VO::....;C;-::S/.;-;;S-,-V.::...OCs7-:"-:N-'-)1"'-- _

Ex losives: None
Location 7M1 (4.5 ft) I-::'VO:,:C:-:::S/.'7S,-,-V.::..OCs~: N..:;.)1'-- _

Ex losives: None
Location 7M2 (1 ft) I-::'VO:':CS/.:-:::'7S,-,-V.::..OCs~: N..:;.)1'-- _

Ex losives: None
J =Estimated value below the quantitation limit. B=Detected in blank as well as sample.

Other than methylene chloride, found also in the blank, a trace concentration of toluene was found in one
sediment sample and small concentrations of explosive chemicals RDX and HMX in the water sample.
Results ofRCRA metals analysis are summarized in Table 3-34.

Table 3-34. RCRA Metals Detected in Sediment & Surface Water, Area 7M, Brush Creek

Parameter
Sediment (malka) Surface Water

M1 (11 M1 (31 M1 (4.51 M2 (1') (mgIL)
Arsenic 4.1 5.6 7.3 7.9 0.0012
Barium NO NO NO NO NO
Cadmium NO NO NO NO NO
Chromium 7.7 6 14 4.9 NO
Lead 4.2 5.8 5.1 5.5 NO
Mercury NO NO NO NO NO
Selenium NO NO NO NO 0.00091
Silver NO NO 0.69 NO NO

ND = Not Detected.

3.7.3 Long Creek Drainage

3.7.3.1 Sampling Area 7N.

Location 7N is on Long Creek near the IAAAP boundary. One sediment and one surface water
sample were collected. Methylene chloride at 14 ug/kg in the sediment sample and 9.7 ug/L in
the water sample was the only VOC, SVOC, or explosive chemical detected in these samples.
Methylene chloride also was detected in the blank and is considered a laboratory contaminant.
Results ofRCRA metals analysis are summarized in Table 3-35, below.

Table 3-35. RCRA Metals Detected in Sediment &Surface Water, Area 7N, Long Creek

Parameter
Sediment (mg/kg)

Surface Water (mgIL)
N1 (1')

Arsenic 4.2 0.00079
Barium 78.6 0.073
Cadmium NO NO
Chromium 6.7 NO
Lead 8.5 0.001
Mercury NO NO
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Table 3-35. RCRA Metals Detected in Sediment & Surface Water, Area 7N, Long Creek

Parameter Sediment (mglkg)
Surface Water (mg/L)

Nf (f')
Selenium 0.25 0.0009
Silver NO NO

NO =Not Detected.

3.7.3.2 Sampling Area 70.

Area 70 is located about 1/4 mile south of the IAAAP property boundary on the Long Creek
Drainage. Three sediment samples from one location and one surface water sample were
collected. Methylene chloride, at 5.9 ug/kg, was detected in the sediment sample and was the
only VOC, Sy~C, or explosive chemical detected in either sample from this location. Results of
RCRA metals analysis are summarized in Table 3-36.

Table 3·36. RCRA Metals Detected in Sediment & Surface Water, Area 70, Long Creek

Parameter
Sediment (mglkg)

Surface Water (mglL)
Of (1') Of (3') Of (4.57

Arsenic 5 2.9 3.7 0.0011
Barium 60.2 28.6 34 0.094
Cadmium NO NO NO NO
Chromium 9.2 5.8 7 NO
Lead 8.2 5.5 4.7 NO
Mercury NO NO NO NO
Selenium 0.088 NO NO 0.0012
Silver NO 0.61 NO NO

NO - Not Detected.

3.7.4 Unnamed Southwest Drainages
3.7.4.1 Sampling Area 7P.

Sampling Area 7P is at the downstream end of a small creek draining part of Line 3A. One
sediment sample and one surface water sample were collected. Methylene chloride, at 6.1 ug/kg
in the sediment sample and 3.1 ug/L in the water sample, was the only VOC, Sy~C, or
explosive chemical detected in either sample from this location. Results of RCRA metals
analysis are summarized in Table 3-37.

Table 3-37. RCRA Metals Detected in Sediment & Surface Water, Area 7P, Unnamed Creeks

Parameter
Sediment (mg/kg) Surface Water (mg/L)

Pf (f')

Arsenic 23.1 0.00067
Barium 345 0.059
Cadmium 0.81 NO
Chromium 10.3 NO
Lead 32.6 NO
Mercury NO NO
Selenium NO NO
Silver 1.2 NO

NO =Not Detected.

3.7.4.2 Sampling Area 7Q.

Location Q is at the downstream end of another unnamed creek in the southwest comer of the
facility and just west of location P. One sediment sample and one surface water sample were
collected. Methylene chloride was the only VOC or Sy~C detected in these samples and also in
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the blank. No explosives were detected in the sediment sample, but trace levels of RDX and
HMX were detected in the surface water sample, as summarized in Table 3-38.

J - Estimated value below the quantilation limit B=Detected In blank as well as sample.

Table 3·38. Organics Detected in Sediment & Surface Water Sampling Area 7Q
Sampling Location Sediment Surface Water

Location 7Q1 (1 ft) VOCS: Methvlene Chloride (12.7 ualkaJ(BJ. VOCS: Methvlene chloride (7.9ua!LJ(BJ
SVOCs: None SVOCs:None
Explosives: None Explosives: ROX (7.B ugA.)

HMX (1.6 ugIL). .

Results ofRCRA metals analysis are summarized in Table 3-39.

Table 3·39. RCRA Metals Detected in Sediment & Surface Water, Area 7Q, Unnamed Creeks

Parameter
Sediment (mg!kg)

Surface Water (mg/L)
Q1 (1')

Arsenic 5.4 NO
Barium 39.3 0.067
Cadmium NO NO
Chromium 3.3 NO
Lead 10.2 NO
Mercury NO NO
Selenium 0.12 NO
Silver NO NO

ND =Not Detected.

3.8 Mini·Pezometer Testing, Brush Creek
In this task, a total of 58 mini-piezometers were installed at nine locations on Brush Creek and
two on Spring Creek. An attempt was made to install a series on Long Creek. However,
bedrock was shallow and these could not be installed. The objective was to determine whether
the creeks were gaining or losing streams with respect to groundwater at the locations tested, by
determining whether hydraulic heads in the sediments beneath the creek beds were higher
(gaining) or lower (losing) than the surface water level. The test locations span the length of
Brush Creek within the lAAAP boundaries and the central and downstream reaches of Spring
and Long Creeks, respectively. Locations and sketches of each site are shown on Figure 3-6.
The mini-piezometers were removed after measurement. One of the piezometers was
underwater and could not be read and 13 were plugged. However, redundancy had been planned
for and readings from other piezometers are summarized in Table 3-40.

Table 3·40. Mini·Piezometer Locations and Head Measurements
Location Drainage Mini-Piezometer Number &Reading

BA Brush Creek #1 +1.25" #2 +3' #3 Plugged
#4 +0.25" #5 +0.25" #6 +2"

BB #1 +2.75" #2 +4.75" #3 +2"
#4 +5.25" #5 +2.25" #6 +6"

BC #1 +5.5" #2 +3.25" #3 +6.5"
#4 +4" #5 Plugged #6 Plugged

BD #1 +0.5" #2 +3" #3 +1.5"
#4 +5" #5 Plugged #6 Pluaaed

BE #1 Plugged #2 +3'
Only four installed

#3 Pluaaed #4 Plugged
BF #1 +13' #2 +9' #3 +5"

#4 +9" #5 +3" #6 +11"
BG #1 +3" #2 +3' #3 +2"

#4 +2" #5 +2" #6 Plugged
BH #1 +4" #2 Plugged #3 +1'

#4 Plugged #5 +1" #6 +1"
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Table 3-40. Mini·Piezometer Locations and Head Measurements
ILocation Drainage Mini-Piezometer Number &Reading

81 #1 Underwater #2 +4' #3 +3'
#4 Plugged #5 Plugged #6 Plugged

78 Spring Creek #1 +0.5' #2 +1' #3 +0.5'
7C #1 0.0 #2 0.0 #3 0.0
7N Long Creek Bedrock too shallow for mini-piezometers «1'). Nearby springs suggest gaining stream.

Water levels measured in the mlm-plezometers represents the hydraulic head beneath the
streambeds at the time of measurement and were found to be higher than the stream surface
water (e.g. "+") at all locations except 7C on Spring Creek, where the measured levels were
equal. The magnitude of the individual head differences along Brush Creek ranged from as little
as 0.25 inches to as much as 13 inches, with most b(~ing 3 inches or less. Average head
differences between the various locations on Brush Creek ranged from +1.35 inches at 8A to
+8.3 inches at 8F. Differences at 7B on Spring Creek were less, averaging 0.67 inches.
Measurements are variable and there does not appear to be a pattern from upstream to
downstream. Resultant upward vertical hydraulic gradients range from about 0.019 ftIft to
0.134 ft/ft, into the streams effecting the local streambed area.

Based on these results, the creeks are indicated to be gaining at all locations at the time of the
investigation. This observation is supported by potentiometric data obtained from monitoring
wells, which show the shallow potentiometric surface sloping toward the creek from Line 2 (see
Sections 3.12), Line 3 (see Section 3.16), and downstream reaches of Brush Creek (see Section
3.13). Therefore, contaminants present in groundwater adjacent to the streams may migrate to
the streams and the stream sediments, but contaminants present in the stream or in the sediments
are not likely to migrate to groundwater, except in the immediate vicinity of the streams during
high water periods. These conditions are suggested to persist within the lAAAP boundaries,
based on the available data. South of the IAAAP boundary, within the Skunk River valley, and
to the east, within the Mississippi River physiographic valley, these conditions are likely to
change with the tributary streams probably losing to groundwater in different locations and at
different times.

3.9 Stream Flow Meters
Seven recording stream flow meters and one rain gage were installed in this task and monitored
between May and August 1997. Meter locations are shown on Figure 3-7. The meters were
visited on four occasions (May 24, June 9, June 24 and August 18), to download data, replace
batteries and check the general condition of each installation. During these visits, a number of
malfunctions in the automated equipment were noted and corrected, where possible, as
summarized in Table 3-41.

Notes: • =Data available. I =PartIal data available. 1. Meter not mitlallzed properly. 2. 8altenes not fully charged. 3. Meter damaged.

Table 3-41. Availability of Weekly Rain Gage and Stream Flow Meter Data

Meter
May June July August

3 10 17 24 31 7 14 21 28 5 12 19 26 2 9 16 23 30
Rain gage • • • • • • • • • • • • • • • • •
Meter 90 • • • • • • 2 2 • • • • • • • • •
Meter9E • • • • • • I 2 • • • • • • • • •
Meter9F 1 I • • I 2 2 2 3 3 3 3 3 3 3 3 3
Meter9G • • • • I 2 2 2 • • • • • • • • •
Meter9H • • • • I 3 3 3 3 3 3 3 3 3 3 3 3
Meter9A • • • • 2 2 2 2 • • • • • • • • •
Meter9S • • • • I 3 3 3 3 3 3 3 3 3 3 3 3

· ...
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The data cables on Meters 9F, H and B were damaged by animals sufficiently to cause a
permanent loss of signal. Individual meters also experienced short-term outages ranging in
duration from 1 to 24 hours and usually caused by floating debris hanging up on the meter during
low flows. However, based on review of all data collected, the outages noted are not judged to
have significant impact on overall analyses completed in this task.

3.9.1 Rainfall Data

Rainfall data was collected for the period April 24 to August 18, 1997. Table 3-42 summarizes
rainfall events exceeding 0.20 inches during this period.

Table 3-42. Significant Rainfall Events

No. Starting Date and Time Duration Total Depth
Maximum Rate Overall Rate

(inlhour) (inlhour)
1 Mav 7- 8:50 pm 55 min 0.21 in 0.3 0.2
2 May 25 - 10:00 pm 1hr 50 min 0.86 in 1.0 0.4
3 June 7- 6:40 pm 40 min 0.41 in 1.2 0.6

There were no significant rainfall events through July and the first half of August.

3.9.2 Flow Data

This section characterizes low flow and rainfall events delineated from the collected data. Figure
3-7 shows graphs of the flow data collected at each meter for the period April 20 to August 24.
The heavy lines represent water depth and the lighter lines represent flow velocity. Gaps in the
data are explained in Table 3-41. For comparison, Figure 3-8 plots the NPDES flows at the
treatment plant (outfall #13) for the same period.

Low Flow Events. Figure 3-9 (A and B) shows plots of water depth, velocity and
temperature at Meter 9G for a typical Spring, low flow event (April 25 to May 5). During, and at
least 4 days prior to the start of this period, only trace amounts of rain fell. Therefore, it can be
assumed that the flow in the stream at this time was the result of the contribution from
groundwater and wastewater discharges only. The flow velocity in the stream is roughly
constant at about 1.2 ft!sec., but is gradually decreasing. The water depth also is constant at
about 0.25 ft. Water temperature follows a diurnal pattern between 48 OF and 64 OF.

A comparison of the flows at one point in time for all of the meters on Brush Creek is shown in
Table 3-43, expressed as the ratio of drainage area upstream from each meter to flow at that
location.

Table 3-43. Low Stream Flow vs. Drainage Area
Meter Measured Flow (efs) Flow Ratio Drainage Area Ratio
9D/E 0.11 0.06 0.25
9F 0.19 0.10 0.36
9G 0.86 0.46 0.62
9H 2.65/1.851 1.00 1.00

(1) Second value IS Without the contribution from the treatment plant.

The "Flow Ratio" is the measured flow at each meter divided by the total cumulative flow
measured at Meter 9H. The "Drainage Area Ratio" is the drainage area of the tributary upstream
of each individual meter divided by the total drainage area upstream of Meter 9H. If

«I» !Y!'~EtLTSO' HARZA
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groundwater contributions to the stream are unifonn, the ratios should be about equal. This is
not the case, possibly due to variations in groundwater contributions along the stream.
Variations in groundwater contributions could result from increasing hydraulic gradients as the
creek becomes more deeply incised in the glacial drift upland (e.g. groundwater inflow would be
expected to increase from north to south along the streams as the gradient steepens).

Figure 3-10 shows plots, for both streams, of the stream bottom, local ground surface, and a
hypothetical unifonn water table about 10 feet below the ground surface. From the well data
collected it has been observed that the shallow groundwater table in the drift throughout the site
is fairly unifonn and parallels the ground surface at shallow depths. Because the streams become
more deeply incised as they precede downstream, the grOlmdwater flow at the lower meters will
be proportionally greater than at the upstream meters. If the ratio of the flows to the ratio of the
square of the "head" is compared at each meter location, the ratios would be expected to be
closer, as shown in Table 3-44, below.

Table 3-44. Low Stream Flow vs. Head Ratio
Meter Computed Flow (efs) Flow Ratio Head (ft) Ratio ofHead Squared
90/f 0.11 0.06 13 0.09
9F 0.19 0.10 22 0.16
9G 0.86 0.46 25 0.34
9H 1.85 1.00 43 1.00

cis =cubiC feet per second.

This indicates that the effect of the deeper stream depth at the downstream reaches is
pronounced. Figure 3-9 (B) shows a low flow period at the same meter for a 10 day period
during July. The depth of flow at the meter is below the level at which the meter can compute a
flow velocity. Because the flow depth is less than the height of the meter body, the meter also is
exposed to direct sunlight during a portion of the day, resulting in a temperature spikes on the
plot. The flow data plots indicate that the upstream meters reflected very little, if any, flow
during this period, while the downstream meters reflected measurable flow. Therefore, a
subsurface flow contribution remained.

Rainfall Events. Figure 3-9 (C and D) show plots of water depth, velocity and
temperature at Meter 9G for a low intensity, Spring rainfall runoff event taken as the ten days
from May 5 to May 15. Total rainfall for this event is about 0.68 inches over a period of about 24
hours, starting at the beginning of May 7. The most intense event within this period was 0.21
inches of rain in about 1 hour, as shown in Table 3-42. The peak runoff value at this location is
about 10 cfs. In the period leading up to this event, little more than trace amounts of rain fell.
Therefore, ground conditions would be classified as dry. A computer simulation of the same
event using CN's for dry conditions and the rainfall measured by the gage, shows a peak runoff
value of 0 cfs. As noted previously, for small, low intensity events such as this one, the computer
model will show very little, if any, runoff.

A comparison of the measured base flow and peak runoff rates for this event and the computer
results are shown in Table 3-45. A dash indicates that data was not available from that meter for
this date.
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Table 3-45. Runoff Flow Comparison, May 7
Meter Measured Base Flow (ets) Measured Peak Flow (efs) Computed Peak Runoff (efs)

9A 1.25 9.2 0
98 1.27 11.0 0

9D/E 0.1 3.4 0
9P
9G 0.9 9.8 I 0
9H 3.0 2 11.8 3 0

1 Meter out; 2 Includes 0.8 cfs from NPDES discharges; 3 Includes 1.1 cfs from NPDES discharges

For this event, the depth and intensity of the rainfall did not produce any direct surface runoff to
the creeks. All of the flow increase from the base flow was the result of subsurface flow
contributions.

Figure 3-9(D) shows plots depth, velocity and temperature for a larger, more intense event on
May 25, 1997. A comparison of the measured base flow and peak runoff rates at each meter
location for this event and the computer results are shown in Table 3-46, below.

Table 3-46. Runoff Flow Comparison, May 25
Meter Measured Base Flowets) Measured Peak Flow (ets) Computed Peak Runoff cts)

9A 0.7 11
98 - 19

9D/E 0.1 3.1 5
9F 0.2 11.8 9
9G 0.7 11.3 10
9H 2.01 17.32 13

'Includes 0.8 cfs from the NPDES discharge. 2 Includes 1.6 cfs from the NPDES discharge.

The values indicate that a reasonable comparison exists between the computer generated values
and the measured values, subtracting the base flow and the NPDES discharges.

3.10 Groundwater Pumping Test, Line 2.
Data collected in this task also pertain to geologic, hydrogeologic, and groundwater quality
conditions at Line 2, discussed in Section 3.12.

The general location of the planned pumping test facility in Task 10 is shown on Figure 1-3. The
planned layout is shown schematically below and included a pumping well (10A), eight new

observation wells (lOB through lOG), and
an existing well JAW70. The pumping
well and initial observation well (10A and
lOB) were installed to depths of 50 feet on
May 5 and May 1, 1997, respectively.
During drilling of the test well lOA and the
first observation well lOB, soils
encountered consisted of generally stiff,
silty clay till from the surface to the drilled
depth of 50 feet. Gradation curves for two
samples from these borings (see Table 3­
55), one from a depth of 10 feet in lOA and
the second from a depth of 49.5 feet in lOB,
have indicated sandy clay with 60% to 70%
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passing the #200 sieve. In well lOA, a 0.5 foot thick seam of loose, wet, clayey sand was
encountered at a depth of 8.5 feet and scattered, wet silty zones in the clay were identified
between 35 and 36 feet. In lOB, 10 feet north, a soft moist clay till zone was found between 6.5
and 9 feet and a 0.5 foot thick, wet sandy clay seam at 13 feet. These were the only potential
water yielding zones identifiable from visual observation of the continuous soil samples.

Based on these findings, and as agreed with USACE and USEPA, additional observation wells
were not completed. Instead, observations of groundwater levels were made during development
of lOA and lOB to assess the practicality of further testing. Well data for lOA and lOB are
summarized in Table 3-47. Boring logs and well construction drawings are provided in
Appendices A and C, respectively.

Table 3-47. Monitoring Well Data, Task 10, Line 2 Pumping Test
Coordinates Elevation Drilled Screen De"th (tt) Aquifer

No. North East Ground TOC Depth (tt) To" Bottom Zone
10A 298818.8 2271164.5 681.65 683.75 50.4 10.0 50.4 Upper + Lower Till
10B 298806.5 2271151.0 681.55 683.94 50.0 10.0 50.0 Upper +Lower Till

TOC =Top of Casing.

Wells lOA and lOB were both constructed so that the full soil sequence from 10 to 50 feet in
depth was screened. During development of well lOA, a 4-inch diameter well, approximately
140 gallons of water were removed at an average rate of 0.875 gpm. The water level in the well
fell steadily during the pumping, and was measured at about 44 feet below ground surface at the
end of development and was being pumped dry. Water levels in lOB, ten feet north, and JAW­
70, an existing well 30 feet west, were monitored during development of well lOA. No water
level response was observed in these wells. During development of well lOB, a 2-inch diameter
well, approximately 110 gallons of water were removed at a rate of about 0.3 gpm. During the
pumping, the water level in the well fell steadily and the well was pumped dry. Static levels in
these wells, measured after development, were within about 2 feet ofthe ground surface.

Based upon the geologic conditions encountered in these two wells and the response of the wells
to development pumping, the conclusion was reached llhat planned pumping tests were not
feasible due to small yields and, with the concurrence of USACE and USEPA, no further tests
were performed. The ultimate objective of this task was to assess the practicality of pump and
treat remedial options in the clayey till soils common at IAAAP. Based upon the observed small
yields and lack of response to pumping in nearby observation wells, traditional pump and treat
technologies using wells does not appear economically practical. Wells pumping at very slow
rates may be used to remediate groundwater contamination in highly localized areas. However,
to address larger areas or to intercept contaminated groundwater migrating within the clay tills, it
is likely that significant numbers of closely wells, each operating at small pumping rates, would
be required. Interceptor trenches or similar technologies would appear to be more cost-effective.

3.11 Soil and Groundwater Sampling for vacs
Results of VOC soil and groundwater sampling in this task are summarized in the following
sections, organized by the six investigation areas (i.e. Areas A through F). Sampling locations
are shown on Figure 3-11 and results of sampling are illustrated on Figures 3-12 through 3-17.
Individual locations are identified by area A through F followed by boring number within each
area (i.e. "AI" is boring 1 in Area A; "A2" is boring 2 in Area A, etc.).
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3.11.1 Area A - Building 1-03-05
Previous soil gas sampling by others indicated VOC contamination at 3 to 7 foot depths on the
west and north sides of this building and in discontinuous areas to the east. Soil gas
concentrations, where detected, ranged up to 18,037 ppb total VOC (tvoc) at point 152 on the
north side of the building. Three sample locations had been planned in this area: Location A at
the northwest comer of the building; B on the north side; and C east of the building. At each
location, three soil samples and one groundwater sample were planned. However, the presence
of underground utilities and difficult drill rig access precluded use of the drill rig at locations A
and B, which were sampled using hand augers without groundwater sampling.

Sample locations are shown on Figure 3-11 (A) and results are illustrated on Figure 3-12. Six
soil samples and one groundwater sample were analyzed from three borings. Soils encountered
during hand augering and drilling consisted of soft to medium stiff, generally moist, dark gray to
black, underlain by yellowish gray to yellowish orange silty clay till (CL). Groundwater was
encountered during drilling only in boring 11A3, at an approximate depth of 5 feet. Results of
analysis are summarized in Table 3-48.

Table 3-48. Results of vae Analysis, Area A • Building 1-03-05
BorinQ No. Samole Tvoe Samole Deoth (ftl vac Parameters Detected (concentration)

At Soil a 1,1,2-Trichlorofluoroethane (0.25 mg/kg)(B)
4 None

A2 Soil a 1,1,2-Trichlorofluoroethane 0.15 mg/kg)(B)
4 1, 1,2-Trichlorofluoroethane 0.063 mg/kg)

A3 Soil a 1,1,2-Trichlorofluoroethane 0.43 mg/kg)
4 None

Groundwater Toluene (3 uglL){B)
B - Detected In blank.

Small concentrations of Freon (1,1,2-Trichlorotrifluoroethane) in four 0 f the six soil samples
were also found in the blank and are considered cross-contamination due to high concentrations
of Freon encountered previously at Building 9-57 (Area F). No other VOC detections in soil
were reported in Area A. In the groundwater sample from location A3, 3 ug/L toluene was the
only detection. Toluene also was found in the blank for this sample and is considered laboratory
contamination. Based on these results, VOC contamination at Building 1-03-05 did not appear
to represent a significant concern, and no follow-on sampling was recommended.

3.11.2. Area B - Line 1 Tank Farm
Soil gas sampling at the Line 1 Tank Fann indicated VOC contamination southwest of the
southwestemmost tanks. Total VOCs in soil gas were reported between 407 and 4,031 ppb at
depths of 5 feet. Two rounds of sampling were completed at locations shown on Figure 3-11 (B).
Results are illustrated on Figure 3-13. In the initial round, nine (9) soil samples and one (1)
groundwater sample were collected from borings B1 through B4. B1 through B3 were hand
auger borings and B4 was completed with the drill rig. Soils encountered were soft to stiff,
generally moist, mottled clay (CL) and silt/clay (CL/ML) mixtures. Groundwater was
encountered at depths of 5 to 6.5 feet. Positive Pill headspace readings were noted in soils from
boring B4, at depths of 5 to 8 feet, and odors were noted in this boring and at 2.5 feet in B2.
Analytical results are summarized in Table 3-49.

P~3-25



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

3.0 Study Area Investigation
August 31, 2001lRevision 3

Table 3-49. Results of voe Analysis, Area B • Line 1Tank Farm
Boring No. Sample Type Sample Depth (tt) VOC Parameters Detected (concentration)

B1 Soil 0 1, 1,2-Trichloronuoroethane (0.96 mg/kg)
4 Ethyl Benzene (0.87 mglkg)

1,3,5-Trimethylbenzene (0.63 mglkg)
n-Butyl Benzene (1.4 mglkg
sec-Butyl Benzene (1.4 mglkg)
Isopropyl Benzene (0.69 mglkg)
4-lsopropyf Tol'uene (0.63 mglkg)
Naphthalene (:1. 7mglkg)
n-Propylbenzene (1.2 mg/kg)

B2 Soil 0 1, 1,2-TrichlofO,~uoroethane (0.24 malkal
4 Ethyl Benzene (0.37 mglkg)

n-Butyl Benzene (1.3 mg/kg)
sec-Butyl Benzene (1.9 mglkg)
Isopropyl Benzene (0.85 mglkg)
4-lsopropyl Toluene (0.87 mglkg)
Naphthalene (H. 9 mglkg)
n-Propylbenzene (1.5 malkg)

B3 Soil 0 1, 1,2·Trichlorof!uoroethane (0.43 malka)
4 None

B4 Soil 0 1,1,2-TrichloroJ7uoroethane (2.3 mg/kg)
5 1,2,4·Trimethyfbenzene (0.55 mglkg)

Ethyl Benzene (1.4 mglkg)
1,3,5-Trimethyfbenzene (4 mglkg)
n-Butyl Benzene (2.2 mglkg)
sec-Butyl Benzene (2 mg/kg)
Isopropyl Benzene (1 mglkg)
4-lsopropyl Toluene (0.95 mg/kg)
Naphthalene (7 mglkg)
n-Propylbenzene (1.7 mg/kgl

10 1, 1,2-Trichlorol1uoroethane (0.054 mg/kg)(B)
1, 1-Dichloroethene (0.004 mglkg)

Groundwater 4 1, 1,2-Trichlorol1uoroethane (280 ugIL)
1.3,5-Trimethylbenzene (2 ugIL)
n-Butyl Benzene (2 ugIL)
sec-Butyl Benzene (12 ug/l..)
Isopropyl Benz,ene (3 ugIL)
n-Propylbenzene (1 ugIL)
1, 1-Dichloroethane (8 ug/l..)
1, 1-Dichloroethene (8 ug/l..)
cis-1,2-Dichloroethene (20 ug/l..)
Toluene (3 uall.)(B)

85 Soil 3 1, 1,2-Trichlorotluoroethane (0.025 uglkg)(8)

8 Toluene (0.003 uglkg)(B)
1, 1,2-Trichlorotluoroethane (0.025 uglkg){B)

B6 Soil 3 1, 1,2-Trichlorotluoroethane (0.059 uglkg)(B)
Toluene (0,003 ug/kg)(B)

8 1, 1,2·Trichlorofruoroethane (0.03 uglkg)(B)
Toluene (0.004 ualka)(B)

B7 Soil 3 None
8 Toluene 0.004 uglkg B

B8 Soil 3 Toluene 0.003 uglka B
8 Toluene 0.004 uglkg B

B=Detected In blank.

In the initial sampling round, small concentrations of substituted benzene compounds were found
at 4-6 ft depths in BI, B2, and B4, on the west side of the subject tanks, and in the groundwater
sample from B4. These detections were not found in the shallower (0-1 ft) samples or in boring
B3 on the northeast side of the tanks. The small concentrations of Freon in some samples is
considered to represent cross-contamination from Area F, discussed earlier. Similar compounds
were detected in the groundwater sample from location B4, as well as trace levels of 1,1­
dichloroethane, 1, I-dichloroethene, and cis-l,2-dichloroethene. Concentrations in the
groundwater sample typically are in the low part per billion range.
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Based on the initial results, an additional eight soil samples were collected from four borings to
explore the lateral extent of contamination. These locations, designated B5 through B8, were
completed with a drill rig and soil samples were collected from depths of 3 and 8 feet. Results
show trace concentrations of toluene, also detected in the blank, but generally indicated the VOC
contamination is localized in the immediate vicinity of the tank.

3.11.3 Area C- Buildings 2-02 and 2-03
Previous soil gas sampling indicated VOCs up to 1,950 ppb near the east and south sides of
Building 2-03, at depths from 10 to 27 feet, and VOCs up to 1,760 ppb at 5 foot depths on the
southeast side of building 2-02. Two rounds of sampling were completed in this investigation.
Sample locations are shown on Figure 3-11(C) and results are illustrated on Figure 3-14 and
summarized in Table 3-50.

Table 3·50. Results of VOC Analysis, Area C- Buildings 2-02 and 2-03
BorinaNo. Sample Type Sample Depth (ff} VOC Parameters Detected (concentration)

C1 Soil a 1,1,2-Trichlorofluoroethane (0.013 mq/kg)
10 Ethyl Benzene (0.004 mglkg)

Xylenes-total (0.054 mglkg)
25 1,1,2-Trichlorofluoroethane (0.66 mglkg)
33 1,1,2-Trichlorofluoroethane (0.12 mg/kg)

Groundwater 1, 1,2-Trichlorofluoroethane (60 u~)
Xylenes-total (9 u~)
Toluene (3. 1u~) (B)
1,1,2-Trichlorofluoroethane (130 u~)
Xylenes-total (2 uglL)

C2 Soil 0 1,1,2-Trichlorofluoroethane (0.33 mg/kg)
4 1,1,2-Trichlorofluoroethane (1.6 mg/kg)

Methylene Chloride (0.016 mglkg)(B)
Chlorobenzene (0.008 mglkg)
1,2-Dichlorobenzene (0.041 mglkg)
1,4-Dichlorobenzene (0.007 mglkg)

10 1,1,2-Trichlorofluoroethane (0.073 mg/kg)
Chlorobenzene (0.021 mglkg)

Groundwater 1, 1,2-Trichlorofluoroethane (15 uglL)
Benzene (2 u~)
Chlorobenzene (93 uglL)

C3 Groundwater None
C4 Groundwater None
C6 Soil 5 None

Groundwater None
B=Detected In blank.

In the initial sampling round, seven soil samples and three groundwater samples were collected
from two borings, designated C1 and C2. C1 was located at Building 2-03 and C2 at Building 2­
02. Results identified small concentrations of ethyl benzene and xylenes in soils at Building 2­
03 (boring C1) and of chlorobenzene, 1,2-dichlorobenzene, and 1A-dichlorobenzene in soils at
Building 2-02 (boring C2). As with other areas, small detections of Freon (1,1,2­
trichlorofluoroethane) are attributed to cross-contamination resulting from prior sampling in
Area F. The initial groundwater sampling indicated small concentrations of xylenes, below
levels of concern, in C1, but 93 ug/L chlorobenzene in boring C2. Based on the detection in C2,
three additional groundwater samples were collected from borings designated C3, C4, and C6
around Building 2-02 (Figure 3-14). No detections were found at these locations indicating that
the chlorobenzene found in C2 is a localized concern. The source of contamination may be a
former #1 fuel UST located south ofbuilding 2-03, which has been removed.
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Soils encountered during drilling at this site were generaHy moist, soft to stiff; mottled brown to
gray clay or silty, sandy clay (CL). Clayey silt (ML) was encountered from 4 to 10 feet in boring
C3, from 8 to 13 feet in boring C4, and from 7 to 12.5 feet in boring C5. A 6 inch gravel seam
also was encountered just beneath the surface in boring C4. Groundwater depths generally could
not be determined during drilling and groundwater sampling in the deeper borings was
accomplished using temporary wells. No VOC contamination was observed based on Pill
headspace measurements. However, a black tar-like substance was observed from 5 to 8 feet in
boring C6 and was sampled. No VOCs were detected in that sample.

3.11.4 Area D· Building 3·03
Previous soil gas sampling indicated VOCs up to 1,462 ppb immediately adjacent to the north,
east and south sides of this building. Most samples are from depths of 5 feet and show VOCs of
16 to 98 ppb. One point, 01 on the north side of the building, had the highest concentration at 5
feet, decreasing with depths of 9 and 15 feet. A total of three soil samples and one groundwater
sample were collected. Sample locations are shown on Figure 3-11(D) and results are illustrated
on Figure 3-15. Analytical results are summarized in Table 3-51.

Table 3-51. Results of vac Analysis, Area 0 - Building 3-03
Boring No. Sample Type Sample Depth (ft) VOC Parameters Detected (concentration)

01 Soil 0 1, 1,2-Trichlorofluoroethane (0,6 mglkg)
5 1, 1,2-Trichlorofluoroethane (0,19 mglkg)

1,2,4-Trimethylbenzene (0.03 mg/kg)
13 None

Groundwater 33 1,1,2-Trichlorofluoroethane (11 uglL)

The only detection, other than Freon, was the 1,2,4-Trimethylbenzene in soil from the 5-6 foot
depth. Freon may be present at this site, but may be residual cross-contamination due to earlier
sampling at Building 9-57, as discussed in Section 3.11.6. Based on these results, no significant
concern was indicated and no further sampling was recommended.

3.11.5 Area E• Building 3A·03·01
Previous soil gas sampling indicated VOCs at point 11 (6,486 ppb at 5 feet) south of the building
and at point 8 (3 ppb at 5 feet). A total of five soil samples and one groundwater sample were
collected from two borings in this area, designated E1 and E2. Sample locations are shown on
Figure 3-11 (E) and results are illustrated on Figure 3-16. Borings at this site penetrated 1.5 to
3.5 feet of crushed limestone fill underlain by gray to black, moist, soft to medium stiff clay
(CL). A very thin wet zone was observed at a depth of about 8 feet in boring El and
groundwater was measured at about 5 feet below ground surface in the Hydropunch sampler
after drilling was complete. Detections are summarized in Table 3-52.

Table 3-52. Results of vac Analysis, Area E- Building 3-03-01
Boring No. Sample Type Sample Depth (ft) VOC Parameters Detected (concentration)

E1 Soil 0 1, 1,2-Trichlorofluoroethane (1 mglkg)
5 1, 1,2-Trichlorofluoroethane (0,18 mglkg)
10 1,1,2-Trichlorofluoroethane (0,31 mg/kg)

Groundwater None
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Table 3-52. Results of voe Analysis, Area E· Building 3-03-01
Boring No. Sample Type Sample Depth (ff) VOC Parameters Detected (concentration)

E2 Soil 0 1,1,2-Trichlorofluoroethane (0.47 mglkg)
4 1,1,2-Trichlorofluoroethane (3.6 mg/kg)

1,2,4-Trimethylbenzene (0.028 mglkg)
n-Butyl benzene (0.15 mg/kg)
sec-Butyl benzene (0.013 mglkg)
4-lsopropyl toluene (0.021 mglkg)
n-ProDvlbenzene (O.008 mglkg)

Other than Freon, the only detections were at the 4-5 foot depths in boring E2, where small
concentrations of 1,2,4-trimethylbenzene, n-butylbenzene, sec-butyl benzene, 4-isopropyl
toluene, and n-propylbenzene were reported. Freon may be present at this site, but may be
residual cross-contamination due to earlier sampling at Building 9-57, discussed in Section
3.11.6. Groundwater apparently is not impacted. Therefore, no additional investigations were
recommended at this location.

3.11.6 Area F- Building 9-57
Previous soil gas sampling indicated VOCs mostly to the east of this building but also south and
west of its northwest comer. Soil gas detections generally were from 5 to 7 foot depths, but also
were reported up to 78 feet. Two rounds of samples were collected. In the initial round, a total
of 39 soil and 4 groundwater samples were collected from eight borings (Fl through F8). Based
on these results, an additional 11 soil and 5 groundwater samples were collected from six borings
(F9 through F14) to further explore the lateral extent of contamination. Sample locations are
shown on Figure 3-11 (F). Results are illustrated on Figure 3-17.

Soils encountered in borings at this site consisted primarily of yellowish brown to olive clay and
silty, sandy clay (CL, CLIML). Clayey silt and silt (ML) zones were encountered at various
depths in borings Fl, F3, and F5. In boring F3, sandy gravel (GP) was penetrated from 3.6 to 4.5
feet and silty sand (SP) from 14.5 to 18 feet, with clayey silt (ML) above and below. Sand zones
also were encountered 32 to 33 feet and 38 to the bottom at 40 feet with clayey silt between.
Groundwater, where identifiable, was reported generally at depths between 6 and 10 feet. In
boring Fl, elevated Pill headspace measurements (3.5 to 4.5 ppm) were recorded from 13 to
about 25 feet and possible product was observed in some soils and cuttings. Similarly, in boring
F2, positive Pill readings were measured on the outside of the soil cores intermittently between
depths of 12 and 35 feet. A clear liquid with a 'sweet' odor was observed draining from the
sampler. Pill readings were negative on fresh core samples and may result from this liquid
draining down the outside of the core and/or sampler. The liquid evaporated almost immediately
and is suspected to be Freon. Again, in boring F7, Pill readings up to 58 ppm were measured on
soil surfaces from 32 to 35 feet and positive Pill readings were recorded variably between 13
and 16 feet in borings Fll and F12. Results of analysis are summarized in Table 3-53.

Table 3-53. Results of voe Analysis, Area F - Building 9-57
Boring Sample Type Sample Depth VOC Parameters Detected (concentration)

No, (ff) 1,1,2·TCA Methylene Chloride Toluene 1.1,1-TCA
F1 Soil 0 0.42 mq/kg

5 15 maiko
13 9,000mglkg
23 280 mglkg 8mglkg fBJ
33 3.2 ma/ka

Groundwater 6 220,000 uglL

(D1) !~!U!~EtLTSON HARZA
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Boring
No.
F2

F3

Sample Type

Soil

Soil

Sample Depth VOC Parameters Detected (concentration
(tt) 1,1,2-TCA Methylene Chloride Toluene
o 0.16 mglkg
5 9mglkg
13 4,000 m r/kg
23 1.7mw [g
33 3.1mOJg
o 0.3m[Ji [g
5 1.4m!JJ [g
13 6.3 mflJ ~g

1,1,1-TCA

F4

F5

F6

F7

F8

F9

F10

Soil

Groundwater
Soil

Groundwater
Soil

Soil

Groundwater
Soil

Soil

Groundwater
Soil

23 34mg/kg
32 3,900 mglkg
36 26malkg
o O.4mflJ 9
5 1maJIg
13 910 mglkg
15 2,000 mg/kg
23 0.091 malkg (B)
33 0.79 mglkg
6 36,000 uilA.
o 0.27 mglkg
5 0.44 mglkg
13 29mg/kg
23 1.4 mg/kg
33 5.9mglkg
8 69,000 ugIL
o 0.73mg/kg
4 0.11 mglkg
o 1.5mglkg
5 0.99mglkg
13 110 mglkg
20 620 maiko
33 27 mglkg
4 270,000 uilA.
o 0.39 maiko
5 0.068 malka
13 4.9mglkg
23 0.15mglkg
3 0.017 mglkg
13 4.5 mglkg
5 11,OOOugA.
3

6.6 mg/kg (B)
2.7 mg/kg (B)

2,000 uglL (B)

2,000 ugIL (B

2,000 uglL (B

0.014 mg/kg (B

0.4 mg/kg (B)

0.007 mg/kg (B

0.025ma/kg

F11
F12

F13

F14

Groundwater
Soil
Soil

Groundwater
Soil

Groundwater
Soil

Groundwater

13
5
15
3
13

6
3
13
7
3
13
7

1.0 maiko (E)
2,500 ugIL

6,200mg/kg
0.11 mglkg
78mglkg

2,300 ugIL

0.48mglkg
1,500 ugIL

0.037 mglkg
0.37 mg/kg
5,600 ugIL

33 uglL (B
1.7 mglkg (B)

0.004 mg/kg B
0.01 mg/kg (B)

75 ugIL (B
0.004 mglkg B

70 ugIL (B
0.004 mglko B)
0.008 mglkg B)
2,000 ugIL (B

B=Detected In blank.

Analytical results from the first round of sampling identified 1,1,2-Trichlorofluoroethane (Freon)
in all soil and groundwater samples. Concentrations ranged up to 9,000 mglkg in soil and
270,000 ugIL in groundwater, with highest concentrations in borings F1, F2, F3, and F4, just east
of Building 9-57. In the second round of samples, Freon also was detected in most samples, but
generally at lower concentrations: up to 6,200 mglkg in soil but only 11,000 ug/L in
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groundwater. These locations were east of the building but at greater distances to help delineate
the lateral extent of contamination. Vertically, the extent of Freon contamination is between the
approximate 23 to 33 foot sampling depths, or less. Freon concentrations at those depths
declined to less than 10 mg/kg in soil, except for 26 mg/kg at a depth of 36 feet in F3. It is noted
that sampling in Area F was completed before the other sites. Therefore, low levels of Freon
noted in some samples from other sites are considered to represent residual cross-contamination
from building 9-57. This has been noted as appropriate in earlier sections. In addition,
methylene chloride and toluene were detected in some samples, but also in the blank and are
considered laboratory contaminants. A small concentration of 1,1,1-Trichloroethane (0.025
mg/kg) was detected in the 5-foot soil sample at F8, but not in any other sample.

3.12 Additional Groundwater Data, Line 2
Seven new monitoring wells and one piezometer were installed at Line 2 in addition to wells
lOA and lOB installed in Task 10 (Aquifer Pumping Tests, Line 2). Well locations are shown on
Figure 3-18 and well data are summarized in Table 3-54, below. Boring logs and well
construction drawings are in Appendix A and C, respectively.

Table 3-54. Monitoring Well Data, Task 12, Line 2

Number
Coordinates Elevation Drilled Screen Depth (ft) Aquifer

North East Ground TOC Depth (ft) Top Bottom Zone
12A 298784.8 2270801.4 679.14 681.25 20.5 10.5 20.5 Upper Till
12B 297915.9 2270847.4 689.23 691.44 20.5 10.5 20.5 Upper Till
12C 2979221 2270834.6 689.18 691.66 50.2 40.2 50.2 Lower Till
120 297912.5 2270838.1 689.28 691.26 120.0 110.0 120.0 Bedrock
12E 297294.4 2271125.7 688.53 690.37 20.0 10.0 20.0 Upper Till
12F' 298192.9 2271212.0 68826 690.54 50.4 40.4 50.4 Lower Till
12G 298035.1 2270441.2 687.97 690.00 20.3 10.3 20.3 Upper Till
12H 298714.4 2269728.1 688.13 689.60 30.0 28.()il) 30.()il} Upper Till

(1) 12H Installed as a piezometer With 1-lnch diameter PVC nser and porous tip.' 12F dry after Installation. No slug test or sampling perfonned.
TOC =Top of Casing

3.12.1 Geology
Subsurface conditions encountered in Line 2 are illustrated on generalized hydrogeologic cross­
sections A, B, and C on Figures 3-19, 3-20, and 3-21. In general, borings encountered dense
silty clay/clayey silt till soils (CL/ML in the Unified Soil Classification System) throughout the
unconsolidated sequence. The clayey soils contain sporadic sand seams, which appear
discontinuous and generally are less than one foot thick. These are rare, but are found
throughout the till thickness. Silt (ML) is reported in pre-existing borings JAW70 and JAW75
and more extensive sand and silt seams in JAW74. These may represent variations in field
classification, or could suggest that granular soils are present in the upper portions of the till
sequence in the east part of Line 2. Gradation curves were obtained for five samples from the
new wells and also from wells lOA and lOB in Task 10 (Groundwater Pumping Test, Line 2).
Results are shown in Table 3-55 and indicated sandy clay soils generally with 60% to 70%
passing the #200 sieve.

Table 3-55. Results of Gradation Testing, Line 2
WeI/No. Depth (ft) Classification %Gravel %Sand %Silt %Clay

12C 45-46.5 Sandyelay 4.8 37.9 32.8 24.5
120 15-16.5 Sandy Clay w/Gravel 18.3 20.7 34.3 26.7
12E 17-18 SandyC/ay 11.2 26.1 36.8 25.9
12F 45.5-46 Sandy Clay 1.9 39.9 34.8 23.4
12G 12.3-12.5 Sandy Clay w/Grave/ 17.2 26.6 33.0 23.2
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Table 3-55. Results of Gradation Testing, Line 2
WeI/No. Depth (ff) Classification %Gravel %Sand %Silt %Clay

10A 10-10.5 SandyC/ay 11.2 29.4 39.5 19.9
108 49.5-50 SandyC/ay 8.8 21.3 42.3 27.6

Data for wells lOA and lOB, installed in Task 10 (Pumping Tests, Line 2) are included above as
relevant to Line 2. Limestone bedrock was encountered at a depth of about 110 feet in deep
boring 12D.

3.12.2 Hydrogeology
During drilling in Line 2, identifiable groundwater occurrences were sparse due to the
predominance of low-permeability, clayey tills beneath the site. Groundwater encountered
during drilling generally was limited to the sporadic sand or silty sand seams scattered through
the vertical soil sequence. However, all wells contained groundwater after well completion and
development.

Potentiometric elevations and contours in Line 2 are shown on Figure 3-22 and ranged between
elevation 646.73 in deep well 12D and 684.35 shallow well 12B (intermediate depth well 12F
was reported dry at the time of measurement). Groundwater elevations measured in shallow
wells were generally between elevations 680 to 685 in the shallow wells, within 8 to 10 feet of
the ground surface. Groundwater flow in the upper till sequence is indicated to be generally
westward, discharging to Brush Creek. Piezometer 12H, installed west of the creek, also shows
water levels above the creek, indicating that the creek is recharged by groundwater from both
sides. The shallow potentiometric surface closely parallels the ground surface, as can be seen
particularly on Cross-Section C-C' (Figure 3-21). Because surface topography at Line 2 is
undulating, there is relatively more variation in the groundwater elevations than at some other
study areas and potentiometric contours become difficult to develop. Lateral hydraulic gradients
estimated between various monitoring wells in the shallow till ranged between about O.OIft/ft
and 0.004 ft/ft. A lateral gradient of about 0.018 ft/ft is estimated between wells 1OAf1OB and
Brush Creek, as depicted in Cross-Section B-B' (figufl~ 3-20). As elsewhere at the plant,
downward vertical hydraulic gradients exist within the tillls. An overall downward gradient of
approximately 0.374 ft/ft was estimated between shallow well 12B and deep bedrock well 12D.
Wells lOA and lOB were screened across both the shallow and intermediate tills and
groundwater levels deeper than the shallow wells could be expected. However, water levels in
these wells were within about 10 feet of the surface, equivalent to the shallow wells. This
suggests that the majority of the piezometric head (and inflow) to these wells is derived from the
upper part of the screen interval.

Results of field permeability tests in Line 2 wells are summarized in Table 3-56, below.

Table 3-56 Results of Field Permeability Tests, Task 12, Line 2
WeI/Number Estimated Hydraulic Conductivity

12A 5.36 x 1{)4 cm/see 1.520 ffldavJ
128 6.31 x 10-1 em/sec 1.788 ffldar,
12C 1.39 x 10-5 em/sec (0.0395 ffldavJ
120 1.00 x 1~ em/sec (0.00285 fflday)
12G 2.29 x 10"5 em/sec (0.065 fflday)

«J) ~T~Ett=NHARZA
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Estimated permeability values for shallow wells 12A and 12B averaged about 1.65 ftlday,
appropriate for silty soils, while shallow wells 12C and 12G averaged 0.053 ftlday, appropriate
for clayey tills. Well 12C also could be bailed dry during developing. The low permeability of
0.00285 ftlday in 12D, the bedrock well, suggests that the bedrock at this location is relatively
unfractured and is tight.

Using a lateral hydraulic gradient of 0.0059 ftlft scaled from contours on Figure 3-22
(representing an approximate gradient from well JAW70 west toward Brush Creek), and the
average hydraulic conductivity from slug tests in the drift (0.853 ftlday), average horizontal
groundwater flow velocities in the shallow till were estimated using Darcy's Law in the form: V
= KIln; where "V" is flow velocity, "I" is gradient; and "n" is effective porosity (assumed at 30%
from published values). The resultant average flow velocity is 0.027 ftlday (about 10 ftlyear).
Further rough approximations were made of groundwater flux toward Brush Creek in the
shallow till using Darcy's Law in the form Q= KIA, where Q is flow ifft3/day; 'A' is the area of
the cross-section across which flow occurs, and 'Kl' are as defined above. For the purposes of
this rough evaluation, a unit cross-sectional flow area paralleling the creek of 100 feet long by 20
feet deep was used, resulting in average estimated unit flows of about 16.2 ft3/day (1.9 x 10-4 cfs)
for each 100 foot reach of Brush Creek. Since Brush Creek parallels Line 2 for a distance of
approximately 4,000 ft (40 unit cross-sectional flow areas at 100 feet long each), total flow to the
creek in the shallow tills from the Line 2 area are suggested to be in the order of 648 ft3/day
(about 0.0075 cfs or 3.4 gpm). Although these results should be viewed with great caution due
to the variables and uncertainties implicit in the assumptions made, they suggest the small rates
of flow in the drift unit.

3.12.3 Groundwater Sampling Results
Groundwater samples were collected from eight new monitoring wells (lOA and Band 12 A, B,
C, D, E, and G) and four existing wells (JAW-70, 71, 72, and 73). Results of organic analysis
are summarized in Table 3-57. Results are illustrated and discussed in Section 5.0, Nature and
Extent of Contamination incorporating analytical data obtained from Mason & Hanger and
JAYCOR.

Table 3-57. Organic Chemicals Detected in Groundwater, Line 2 (Task 12)
Well No. Yolatile Organics (ua/LJ Semi-Yo/atile Organics (uglL) Explosives (ug/L)

12A Methylene Chloride (7.2 B) Butylbenzylphthalate (2.7 J) RDX (1,200)
1,3-Dinitrobenzene (0.46 J)

12B None Butylbenzylphthalate (0.78 J) RDX(4.9)
Bis(2-ethylhexyl)phthalate (3.4J) HMX(1.2J)

12C Methylene Chloride (4.6 JB) None 1,3-Dinitrobenzene (0.46 J)
4-Nitrotoluene (1.6)

12D Toluene (5.2) Butylbenzylphthalate (2.2 J) None
Bis(2-ethylhexyl)phthalate (4.2J)

12E Methylene Chloride (21.7 B) Bis(2-ethylhexyl)phthalate (6.8J) 1,3-Dinitrobenzene (0.95 J)

12G Methylene Chloride (5.5 B) None None
JAWlO Methylene Chloride (3.3) Bis(2-ethylhexyl)phthalate (5J) RDX (1,200)

HMX(130)
4-Amino-2,6-<Jinitrotoluene (23)
2-Amino-4,6-<Jinitrotoluene (21)

JAWl1 Methylene Chloride (4.3) Bis(2-ethylhexyl)phthalate (4.3J) RDX(9.3)
HMX(2.6)
1,3-Dinitrobenzene (2.4)
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J =Estimated concentration below the reporting limit. B - Found In the blank and the sample

Table 3-57. Organic Chemicals Detected in Groundwater, Line 2 (Task 12)
Well No. Volatile Oraanics (uWL) Semi-Volatile Oraanics (ugIL) Explosives (uglL)
JAW72 Methylene Chloride (5.2) Bis(2-ethylhexyl)phthalate (6.7.? RDX(1,600)

Tn'chloroethene (7.7) HMX (140)
4-Amino-2,6-dinitrotoluene (19)
2-Amino-4,6-dinitrotoluene (30)

JAW73 Methylene Chloride 4.4 Bis(2-ethylhexyl)phthalate (7.7v? RDX (190)
HMX(4.7)

10A None None RDX (1200)
HMX(220)
2,4-Dinitrotoluene (7.8 J)
4-Amino-2,6-Dinitrotoluene (14)
2-Amino-2,6-Dinitrotoluene (20)

10B Methylene Chloride (10.4 B) None RDX(250)
HMX(82)
4-Amino-2,6-Dinitrotoluene (5.9)
2-Amino-2,6-Dinitrotoluene (8.1)..

Results ofRCRA metals analyses (dissolved) are summarized in Table 3-58. A full tabulation of
results is included in Appendix J.

Table 3-58. Selected Metals Analysis (mg/LI, Task 12, Line 2
Parameter 12A 128 12C 12D 12E 12G JAWlO JAWl1 JAWl2 JAWl3 10A 108

Arsenic NO NO 0.016 0.001 NO NO NO NO NO NO NO NO
Barium 0.14 0.13 0.44 NO 0.064 0.11 0.082 0.067 0071 0.063 0.11 0.015
Cadmium NO NO NO NO NO NO NO NO NO NO NO NO
Chromium NO NO NO NO NO NO NO NO NO NO NO NO
Lead NO NO NO NO NO NO NO NO NO NO NO NO
Mercury NO NO NO NO NO NO NO NO NO NO NO NO
Selenium NO NO NO NO NO 0.00088 NO NO NO NO NO NO
Silver NO NO NO NO NO NO NO NO NO NO NO NO

ND - Not Detected

3.13 Additional Groundwater Data, Downstream Reach of Brush Creek
Four new monitoring wells (13B, E, D, and F) were installed at three locations in this task to
evaluate the downstream reaches of Brush Creek as potential migration pathways for
contaminants and to evaluate interactions between groundwater and surface water in the creek.
Well locations are shown on Figure 3-23. Well13B is a single well west of the creek, screened
in bedrock. Wells 13E and 13D are a well pair east of the creek, screened in the upper and lower
till. Well13F, also east of the creek and east of 13E/D, is a single well screened in the till. Well
information is summarized in Table 3-59. Boring logs and well construction sketches are
provided in Appendices A and C, respectively.

Table 3-59. Monitoring Well Data, Task 13, Downstream Reach Brush Creek

Number
Coordinates Elevation I Drilled I Screen Del)th I AquiferZone

North East I Ground I TOC I Depth (ft) Tal) Bottom I
13A Not drilled due to subsurface conditions encountered
13B 287765.7 2277255.5 627.67 629.59 45.4 33.6 43.6 Bedrock
13C Not drilled due to subsurface conditions encountered
13D 228128.0 2278281.7 652.84 654.59 85.0 74.8 84.8 Lower Till
13E 228119.5 2278285.2 652.56 654.21 34.S 33.5 34.5 Upper Till
13F 288227.2 2278612.3 658.65 660.44 55.0 45.0 55.0 Lower Till

TOC = Top of Casing

The new wells supplement an existing well pair (wells G:54 and G55), located in the bottom of
the creek valley and screened in the bedrock and shallow till, respectively. The shallow well of
this existing pair, G55, is screened at an elevation about 6 feet lower, but roughly equivalent to
13F, and just above 138. Initially, additional new monitoring wells 13A and 13C were planned
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west of the creek. However, the first well boring west of the creek, 13B, encountered bedrock at
a depth of about 8 feet and, with the concurrence of USACE and USEPA, further drilling west of
the creek was concluded to be unnecessary to achieve task objectives and these two wells were
not drilled.

3.13.1 Geology
A generalized hydrogeologic cross-section across the creek is shown on Figure 3-24. The
geology of this area, as illustrated on the cross-section, is characterized by unconsolidated glacial
deposits overlying limestone bedrock. East of Brush Creek, the till sequence extends to more
than 85 feet, the depth of the longest well boring, 13D. Bedrock was not encountered in borings
east of the creek. Well G54 encountered bedrock at a depth of about 45 feet beneath the creek
bed. West of the creek, the bedrock surface rises steeply and bedrock is only 8 feet deep in 13E.
Shallow bedrock also was encountered in piezometer boring 14D about 3,000 feet further west
from 13B. Soil materials encountered in these borings consisted of silty to sandy clay
immediately underlying the surface to depths of about 8 feet underlain by interbedded silt, clayey
silt, and silty clay with occasional sand seams and beds. These interbedded units extended to the
bottom of the deepest boring drilled, 13D, at 85 feet. The soil types encountered in these borings
appears more granular than further north in Line 2 and 3. Three gradation tests were obtained on
samples from these wells. Results are shown in Table 3-60 and indicated clayey sand, sandy
clay, and clay soils with 30% to 85% passing the #200 sieve.

Table 3·60. Results of Gradation Testing, Downstream Reach of Brush Creek
Well No. Depth (ft) Classification %Gravel %Sand %Silt %Clav

130 78.5-79 Clayey Sand 5.1 61.7 25.3 7.9
13E 26-26.5 Sandy Clay 1.2 45.1 37.6 16.1
13F 52-52.5 Clay 0.1 14.8 57.3 27.8

3.13.2 Hydrogeology

Potentiometric levels measured in the wells in this task ranged from elevation 602.16 in G55,
located on the river bank, to 624.16 in BE east ofthe creek (Figure 3-24). Potentiometric levels
from all wells are slightly above the estimated level of Brush Creek, indicating that groundwater
is recharging the creek from both the west and east sides. Based on measurements in the
13D/13E well pair, screened at two depth zones, a downward vertical hydraulic gradient of
approximately 0.17 ft/ft is indicated. Therefore, determination of horizontal gradients must be
based upon measurements from wells screened in roughly equivalent elevation intervals.
Potentiometric measurements in bedrock well l3B are consistent with measurements from other
wells showing flow first to the overlying drift/alluvium and then toward the creek. Therefore,
bedrock aquifer appears hydraulically connected to the unconsolidated aquifer and to the creek.

Hydraulic conductivity values estimated from field permeability (slug) tests in these wells are
summarized in Table 3-61.

Table 3·61. Results of Field Permeability Tests, Task 13, Brush Creek
WeI/Number Estimated Hydraulic Conductivity

138 1.23 x 10-2 ern/sec (34.88 tt1day)
130 1.42 x 10-6 em/sec (0.0040 tt1day)
13E Test data could not be analyzed
13F Recovery too rapid for data analysis
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The value of about 35 ft/day in well 13B indicates the shallow bedrock at that location is
relatively penneable. During development by bailing and pumping, this well also recharged
relatively quickly, yielding about 70 gallons in slightly less than 3 hours. The much lower value
of 0.004 ftlday in 13D reflects the clayey till in which th{: well is screened and is consistent with
development data (the well could be bailed dry manually). Test data from 13E could not be
reliably interpreted and appears to be a bad data set. 13E also could be bailed dry during
development. Well 13F recovered too rapidly for valid analysis of the slug test data, nonnally
suggesting high penneabilities. However, this well also could be bailed dry during development,
suggesting slow recharge. Therefore, this result is questionable and should not be used.

3.13.3 Groundwater Sampling
Groundwater samples collected in this task were analyzed for explosives, metals (total and
dissolved), and water quality parameters. Results of analysis are tabulated in Appendix J.
Results are illustrated and discussed further in Section 5.0, Nature and Extent of Contamination.

Explosive concentrations detected in the Task 13 samples are shown in cross-section on Figure
3-24, including nearby surface water and sediment sampling at (Location K) in Task 7
(Sediment and Surface Water Sampling, Site Drainages). No explosives were detected in
groundwater from 13E or 13F, screened in the upper or intennediate drift east of Brush Creek.
This confinns the absence of local surface contamination sources and reflects the observation
that these wells are upgradient from the creek (i.e. contaminants would not migrate from the
creek to these shallow wells). Low concentrations of explosives were detected in deeper wells
13D and G54 and in 13B in the upper bedrock west ofth{: creek. 4-Nitrotoluene was detected in
13B at an estimated concentration of 0.56 ug/L and 1.6 ug/L nitrobenzene were detected in 13D.
2-Nitrotoluene was detected at 2.8 ugiL in pre-existing well G54, the deeper of the 2-well pair
adjacent to the creek. In G55, the shallower of the pair, RDX was detected at 2.2 ugiL and 1,3­
dinitrobenzene was detected at an estimated concentration of 0.43 ugiL. No other explosives
were detected.

It is possible that the creek is the local source of this contamination. However, the creek is being
recharged by the groundwater and the trace concentrations detected in the deeper wells could
reflect contamination from more remote sources upgradient from the Task 13 study area. If so,
the lateral extent of the contamination could be significant, but the concentrations are low.
Sediment samples from location K contained no detectable explosives, although the surface
water sample contained 2.67 ugiL total explosives, similar to the 2.63 ug/L detected in the
adjacent shallow well G55. These results show that the sediment is not a significant continuing
source of contamination, but that the surface water itself is: acting as a migration pathway, at least
for small concentrations of contaminants. Also, these results suggest that well G55 is monitoring
surface water conditions related to the creek, more than th{: groundwater itself.

Results of dissolved metals analysis are summarized in Table 3-62, focusing on the metals for
which groundwater PRGs were published for the site. Complete results are summarized in
Appendix J.
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Table 3-62. Selected Dissolved Metals Detected in Groundwater Task 13, Brush Creek
Parameter (mg/L) 13B 13D 13E 13F G54 G55

Antimony NO NO NO NO NO NO
Arsenic NO 0.0036 0.00053 0.0012 0.00062 0.00068
Barium 0.08 0.67 0.06 0.35 0.12 0.04
Beryllium NO NO NO NO NO NO
Cadmium NO NO NO NO NO NO
Chromium NO NO NO NO NO NO
Lead NO NO NO NO NO NO
Manganese 0.31 0.098 0.27 0.14 0.0092 1.3
Mercury NO NO NO NO NO NO
Nickel NO NO NO NO NO NO
Selenium NO NO NO NO NO NO
Silver NO NO NO NO NO NO
Thallium NO NO NO NO NO NO
Vanadium NO NO NO 0.032 NO NO

ND - Not Detected

Results of analysis for water quality parameters are summarized in Table 3-63, below.

Table 3-63. Results of Groundwater Quality Parameter Analysis, Task 13, Brush Creek
Parameter 13B 13E 13F G54 G55

Alkalinity (mgIL) 297 587 453 373 508
Chloride (mglL) 1.1 4.5 3.4 5.6 8.4
Nitrate-Nitrite (moIL) NO NO NO NO NO
pH (units) 7.8 7.4 7.1 7.4 6.7
Total Oissolved Solids (mglLJ 284 1300 520 385 1710
Total Suspended Solids (mglL) 5.4 7.1 180 1.9 12.8
Sulfate (mq/LJ 6.1 186 45.8 22.3 401
Sulfide (total) (mglLJ NO ND NO NO NO
Total Organic Carbon (mglL) 1 1.3 4.6 NO NO

3.14 Additional Bedrock Topography Data
The purpose of this task was to obtain additional data on the elevation of the bedrock surface
beneath the IAAAP and to evaluate the new and existing data to identify impacts of the bedrock
surface on groundwater flow, migration pathways, and possible remedial actions.

Six (6) piezometers were installed in the upper bedrock in this task. The piezometers are
designated 14A through 14F on Figure 1-3 and were located in areas where no bedrock data were
available from previous drilling. The borings for the piezometers ranged from 43.6 to 108.5 feet
deep and bedrock was encountered at depths between 21.6 feet in 14F and 88.5 feet in 14E.
Piezometer data are summarized in Table 3-64. Boring logs and construction sketches are
provided in Appendices A and C, respectively.

TOC - Top of Casing

Table 3-64. Piezometer Data, Task 14, Bedrock Topography

Number Coordinates Elevation Drilled Screen Depth
AquiferZoneNorth East Ground TOC Depth (ft} Top Bottom

14A 298163.3 2275920.3 691.57 693.83 67.5 65.3 67.5 Bedrock
14B 292254.9 2276161.8 678.28 680.84 98.0 95.8 98.0 Bedrock
14C 290752.7 2267497.7 6834.35 686.24 77.1 75.1 77.1 Bedrock
140 287166.9 2273457.5 676.81 679.05 43.6 41.4 43.6 Bedrock
14£ 298555.6 2262676.4 689.81 691.28 108.5 106.6 108.8 Bedrock
14F 285498.9 2260874.1 675.16 677.20 43.5 40.4 42.4 Bedrock

-

Three monitoring well borings installed in other tasks (12D, 13B, and 16A), also encountered
bedrock. In addition, available boring logs from previous field programs were reviewed and top
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of bedrock data from these borings also were used. In all, sixty-eight (68) subsurface data points
on the bedrock elevation are available for the evaluation, as listed in Table 3-65, below.

Table 3-65. Top of Bedrock Elevations in Site Borings
Boring Ground

Depth to
Bedrock

Well Drainage Location Depth Elevation Elevation
(ft) (ftMSL) Bedrock (ft) (ftMSL)

12-0 Brush Line 2 120.00 689.28 110 579.28
13-B Brush RoadK 85.00 627.67 7.5 620.17
14-A Spring General 67.50 691.57 47.5 644.07
14-B Brush/Spring General 98.00 678.28 77.2 601.08
14-C Lona/Brush General 77.10 684.35 56.0 628.35
14-0 Brush General 43.60 676.81 22.5 654.31
14-E Long General 108.50 689.81 88.5 601.31
14-F SkunkILong General 43.50 675.16 21.6 653.56
16-A Brush Line 3 110.00 694.35 109.5 584.85
DA-1 Skunk Demolition Area 21.00 673.53 7.90 665.63
DA-2 Skunk Demolition Area 25.00 678.29 11.80 666.49
EDA-2 Spring Demolition Area 27.00 671.62 32.60 639.02
G-10 Skunk Demolition Area 24.00 681.92 15.00 666.92
G-11 Skunk Demolition Area 37.00 691.64 25.00 666.64
G-13 Skunk Perimeter/SW 30.00 646.74 18.50 628.24
G-24 Brush Perimeter/SE 17.00 600.11 6.00 594.11
G-30 Spring West Burn Pad 17.00 652.01 4.40 647.61
G-40 Brush Line 800 83.00 682.28 58.00 624.28
G-42 Brush Line 800 77.00 683.14 49.00 634.14
G-44 Brush Line 800 80.00 679.70 50.00 629.70
G-46 Brush Line 800 68.00 678.42 41.00 637.42
G-50 Brush Brush Creek 82.00 63.00
G-52 Brush Brush Creek 39.00 634.72 21.00 613.72
G-54 Brush Brush Creek/K Road 65.00 611.64 45.00 566.64
JAW-1 Skunk Demolition Area 20.00 674.45 10.00 664.45
JAW-2 Skunk Demolition Area 27.00 682.75 18.00 664.75
JAW-4 Sprina Explosive Disposal Area 23.50 657.95 8.00 649.95
JAW-12 Spring North Bum Pad 23.00 674.13 23.00 651.13
JAW-13 Spring North Bum Pad 18.50 667.18 15.00 652.18
JAW-14 Spring North Burn Pad 30.00 671.27 19.00 652.27
JAW-16 Lona Line 3A 58.00 710.98 53.50 657.48
JAW-18 Long Line 3A 51.20 709.24 47.50 661.74
JAW-21 Lona Line 3A 58.2 711.88 56.0 655.88
JAW-23 Spring West Bum Pad 1050 654.19 6.00 648.19
JAW-24 Spring West Bum Pad 11.00 640.61 8.00 632.61
JAW-27 Long Inert Disposal Area 116.00 684.22 108.50 575.72
JAW-33 Long Firing Site 34.00 682.22 30.50 651.72
JAW-35 Long Firing Site 21.00 640.04 12.00 628.04
JAW-58 Spring Fire Training Pit 34.00 685.93 31.00 654.93
JAW-59 Spring Fire Trainina Pit 33.00 682.53 25.00 657.53
JAW-60 Spring Fire Training Pit 34.00 681.46 25.80 655.66
JAW-76 Brush South Boundary 78.50 600.00 5.50 595.33
JAW-78 Brush Line 800 66.00 674.78 50.00 624.78
JAW-80 Spring Fire Training Pit 26.00 672.69 17.00 655.69
JAW601 Brush Line 1 68.50 678.72 54.50 624.22
JAW602 Brush Line 1 98.00 711.21 87.50 623.71
JAW603 Brush Line 1 98.00 714.79 80.50 634.29
JAW609 BrushILong 112.50 720.06 93.00 627.06
JAW614 Spring Explosive Disposal Area 37.00 673.49 22.50 650.99
JAW618 58.00 690.55 44.30 646.25
JAW619 Long Firing Site 55.00 682.42 33.00 649.42
JAW627 Spring North Burn Pad 39.50 680.62 30.00 650.62
PW-1 456,00 712 105.00 607.00
PW-2 91.00 699 85.00 614.00
PW-3 497.00 717 115.00 602.00
PW-4 1198.50 726 137.00 589.00
T-6 Long Inert Disposal Area 129.00 711.21 76.00 635.21
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Table 3-65. Top of Bedrock Elevations in Site Borings
Boring Ground Depth to Bedrock

Well Drainage Location Depth Elevation Elevation
(ft) (ftMSL) Bedrock (ft) (ft MSL)

I T-7 Long Inett Disposal Area 130.00 85.00
T-8 Long Inerl Disposal Area 128.00 95.00
T-9 Long Inett Disposal Area 137.00 703.67 117.00 586.67
T-12 Lana Flvash Landfill 121.00 723.06 97.00 626.06
T-15 Long Flyash Landfill 107.00 717.61 87.10 630.50
T-18 Lana Flyash Landfill 115.00 715.57 88.00 627.57
T-21 Lana Flvash Landfill 12100 714.71 99.00 615.71
T-24 Long Flyash Landfill 125.00 713.69 102.50 611.19
T-27 Lana Flvash Landfill 140.00 713.52 116.00 597.52
T-30 Long Flvash Landfill 149.00 713.91 125.50 588.41
T-33 Lana Fivash Landfill 139.00 713.64 119.00 594.64
T-36 Long Flyash Landfill 160.00 712.52 136.50 576.02

Surface reconnaissance mapping also was performed to locate bedrock exposures. These data
are basewide in nature, and discussion is provided in Section 4.1, including elevation contours on
the top of bedrock surface.

3.15 Evaluation of Vertical Hydraulic Gradients
The direction and magnitude of vertical hydraulic gradients was evaluated by determining the
ratio between measured piezometric depths and screen midpoint depths from paired wells. Data
from Task 2 (Groundwater Monitoring Well Inventory) were reviewed to identify well pairs
usable for this purpose in different parts of the plant. In all, 21 well pairs (or triplets) were
determined to be useable for this purpose and were evaluated. These utilized both pre-existing
and new wells and included wells installed in the upper and lower till zones and the bedrock. In
general, a relatively large number of paired wells exists across the northern half of the IAAAP,
including a series of closely spaced triple wells in Line 9 (T10 through T33). There are fewer
well pairs available in the south, although the availability of data is generally sufficient for the
objectives of the evaluation.

Results of this evaluation are summarized in Table 3-66, below. As defined for this evaluation,
positive ("+") values represent downward hydraulic gradients.

Table 3-66. Vertical Hydraulic Gradients Estimated from Paired Wells
Location From Well: To Well: Vertical Gradient ft/ft)

Line 9 T10 Upper till) T11 Lower/ill +0.881
Line 9 T11 Till T12 Bedrock +0.224
Line 9 T13 Upper till) T14 Lower/ill +0.566
Line 9 T14 Till T15 Bedrock +0.676
Line 9 T16 Uppertil/J Tt7 Lower/ill +0.401
Line 9 T17 TilO T18 Bedrock +0.373
Line 9 T19 Upperti/O T20 Lower/ill +0.249
Line 9 T20 Till T21 Bedrock +0.361
Line 9 T22 Upper till) T23 Lower/ill +0.311
Line 9 T23 Till T24 Bedrock +0.299
Line 9 T25 Upper till) T26 Lower/ill +0.318
Line 9 T26 Till T27 Bedrock +0.471
Line 9 T28 Upper/ill) T29 Lower/ill) +1.006
Line 9 T29 Till T30 Bedrock +0.046
Line 9 T31 Upper/ill) T32 Lower/ill +0.400
Line 9 T32 Till T33 Bedrock +0.245
Brush Creek G53 Till G52 Bedrock -0.346
Brush Creek G55 Till G54 Bedrock -0.054
Line 2 12B Upper/ill) 12C Lower/ill +0.422
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Note: + values Indicate downward hydraulic gradient.

Table 3-66. Vertical Hydraulic Gradients Estimated from Paired Wells
Location From Well: To Well: Vertical Gradient ft/ft)

Line 2 12C Up ertill) 120 Bedrock +0.356
Line 2 13E Till 130 Bedrock +0.176
Line 800, East side G45 Till G44 Bedrock +0.298
Line 800, West side G41 Till G40 Bedrock +0.378
Firing Site JAOO4 Till) JAW619 (Bedrock) +0.606
Line 5A JAW606 (Till) JAW609 (Bedrock) +0.543
Firing Site JAOO4 Till) JA 003 (Bedrock) -0.34
Firing Site JAOO3 Upper Bedrock) JAW619 (Deeper edrock) +1.158
Firino Site JAOO2 Till) JAW618 (Bedrock) +0.810
Line 3A JAW17 Till) JAW18 (Bedrock) +0.072
Fuel Station DM1 (Upper till) DM2 (Lower till) -0.058

" "

In almost all cases, vertical hydraulic gradients are indicated to be positive (e.g. downward)
through the glacial tills and between the till and the bedrock. This indicates recharge of the till
aquifer by infiltration of precipitation and downward movement of groundwater through the
aquifer, ultimately recharging the bedrock. The magnitude of the downward vertical gradient
varies widely, as would be expected given the geologic and topographic variability of the
lAAAP. Values typically ranged from less than 0.1 ftlft to as much as 1.46 ft/ft.

Negative (e.g. upward) vertical gradients were found for well pairs G52/53 and G54/55, located
along Brush Creek. The upward gradient in these wells is due to their close proximity to the
creek and reflects groundwater flow from the aquifer to the Creek. This finding supports mini­
piezometer and other data collected in this program, which show the creek to be gaining. The
small negative (upward) gradient between well DMI in the upper till and DM2 in the lower till
cannot be so readily explained and may reflect well conditions, which are not well known.

An upward gradient of 0.34 ftlft also was identified between JAW34 and JAW33, at the Firing
Site in the southwest part of the plant. These wells are screened in the till and upper bedrock
zones, respectively. However, a downward gradient is indicated between JAW33 and JAW6l9,
screened slightly deeper in the bedrock. There are insufficient wells in this area to detennine
whether the upward gradient between JAW 34 and 33 is a general condition in this part of the
site. If so, it would result from proximity to the Skunk River valley and the shallow bedrock in
this area and would reflect complex flow patterns at the boundary of the till aquifer. This
condition may be present across the south perimeter of the site, nearest to the Skunk River, but
has little impact on overall groundwater flow, since the data indicate recharge to the Skunk River
in any event.

Wells G24 and JAW76, near Brush Creek at the south boundary of the lAAAP also represented
an unusual condition in which the shallow well, G24, was screened in the bedrock while the
deeper well, JAW76, was screened in till. The gradient was identified as downward and would
infer that the bedrock was recharging till. However, these wells are not in close enough
proximity to be considered "paired" and appear affec1ted by variable bedrock surface and
proximity to both Brush Creek and the Skunk River valley.
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3.16 Additional Groundwater Data, Line 3
Five new monitoring wells were installed at Line 3 in this task. Locations are shown on Figure 3-25 and
well data are summarized in Table 3-6. Boring logs and well construction sketches are provided in
Appendices A and C, respectively.

Table 3-67. Monitoring Well Data, Task 16, Line 3

Number
Coordinates Elevation Drilled Screen De"th Aquifer

Nolth East Ground TOC Depth (tt) Top Bottom Zone
16A 299600.9 2267990.9 694.35 696.30 110.0 99.4 109.4 Bedrock
168 300701.1 2268410.4 699.15 701.10 25.2 15.1 25.1 Upper Till
16C 300002.3 2268670.8 695.66 697.69 25.6 15.6 25.6 Upper Till
160 298983.3 2268246.0 695.77 697.66 25.1 15.0 25.0 Upper Till
16E 298986.4 2268235.6 695.69 697.55 55.0 45.0 55.0 Lower Till

TOC =Top of Casing

3.16.1 Geology
Monitoring wells installed in Line 3 are shown on Figure 3-25 and subsurface conditions are
illustrated by generalized hydrogeologic cross-sections A and B on Figures 3-26 and 3-27. In
general, soils encountered in Line 3 consist of silty clay and clayey silt similar to Line 2.
However, boring logs suggest a somewhat greater proportion of silt and sand. A generalized
sequence includes silty clay from the surface to depths of 10 or 15 feet, underlain by an
intermediate unit of interbedded silt, silty clay, and clay/silt admixtures with sand seams. This
unit extends to depths of between 25 and 55 feet, thickening to the south. Soils underlying the
intermediate unit consist of silty clay till with sparse, thin sand seams extending to bedrock.
Limestone bedrock was encountered at a depth of 109.5 feet in 16A. Four gradation tests were
obtained on samples from the new wells. Results are shown in Table 3-68 and indicated clayey
sand and sandy clay with 35% to 60% passing the #200 sieve.

Table 3-68. Results of Gradation Testing, Downstream Reach of Brush Creek
WeI/No. De"th (tt) Classification %Gravel %Sand %Silt %Clay

13A 108.5-109 Clayey Sand w/Gravel 32.5 32.8 22.2 12.5
138 22-22.5 SandY Clay 2.4 43.7 30.5 23.4
13C 23.5-24 Sandy Clay 1.3 48.3 30.6 19.8
130 17-17.2 Sandy Clay 5.8 33.4 38.4 22.4
13E 52-52.5 Sandy Clay 2.7 33.8 35.6 27.9

Note: Test reports provided In AppendIX B.

3.16.2 Hydrogeology
During drilling, groundwater was encountered intermittently in the fonn of moist, soft zones in
the intermediate and upper clayey till sequences and sporadic, thin saturated sand seams.
However, no water bearing units of significant thickness were encountered in the predominantly
clayey and silty soils.

Potentiometric elevations and contours in Line 3 are shown on Figure 3-28. Potentiometric
levels ranged from elevation 678.88 in deep well 16A to 698.47 in shallow well JAW57.
Potentiometric levels measured in shallow (e.g. <25 feet deep) wells were between 3.7 and 5 feet
of the ground surface. Groundwater flow in this upper zone is southeasterly, obliquely
downstream toward Brush Creek, as illustrated by generalized contours on Figure 3-28.
However, lateral hydraulic gradients are small, between 0.0038 ft/ft and 0.0075 ft/ft. The flow
toward Brush Creek indicates that groundwater recharges the creek at Line 3. As elsewhere,
downward vertical hydraulic gradients exist of approximately 0.26 ft/ft between paired wells
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16D and 16E, and 0.05 ftlft between 16E and well 16A, screened in the lower till just above
bedrock. Thus, the potentiometric contours on Figure 3-29 should be used with caution, since
measured levels are effected by screen depth. Hydraulic conductivity values estimated from
field permeability tests at Line 3 are summarized in Table 3-69.

Table 3-69. Field Permeabili~ Test Results, Line 3 (Task 16)
Well Number Estimated Hydraulic Conductivity

16A Recovery too rapid for analysis.
16B 6.46 x 10-7 em/sec (0.00183 ff1day)
16C 2.42 x 10-5 em/sec (0.0685 ff1day)
16D 2.4,2 x 10-2 em/sec (68.57 ff1day)
16E 1.33 x 10-6 em/sec (0.0038 ff1day)

Due to rapid recovery, test data for well16A could not be evaluated. This probably reflects both
a 2 - 3 foot sand seam in the screened interval, but more likely the limestone bedrock
immediately below. Data from wells 16B, 16C, and 16E, screened in silty clay tills average 0.03
ftlday, consistent with the low permeability soils. All of these wells could be manually bailed dry
during development and these values appear to be representative of the tills underlying Line 3.
The value of 68.57 ft/day from well 16D appears anomalously high for these soils and is
inconsistent with well development, during which the well could be bailed dry. This test result is
questionable and was not used.

Based on average lateral hydraulic gradients scaled from the potentiometric contours (taken as
0.0057 ftlft), and average values of hydraulic conductivity from the slug tests in the shallow
monitoring wells (taken as 0.025 ftlday), average horizontal groundwater flow velocities were
estimated using Darcy's Law in the form: v = kiln; where "v" is flow velocity, "I" is gradient,
and "n" is effective porosity (assumed at 30% from publiished values). Average flow velocities
thus are indicated to be in the order of 4.75 x 10-5 ft/day (about 0.02 ft/year), suggesting further
that groundwater movement at this site is very slow.

3.16.3 Groundwater Sampling
Groundwater samples collected in Line 3 included five (5) new monitoring wells (16A, B, C, D,
and E) and three (3) existing wells (JAW-53, 54, and 55). Results of analyses are summarized
below and are illustrated and discussed further in Section 5.0, Nature and Extent of
Contamination. Full tabulations are provided in Appendix J. Detections ofVOCs, SVOCs, and
explosives are summarized in Table 3-70.

Table 3-70. Organic Chemicals Detected in Groundwater, Line 3 (Task 16)
Well No. Volatile Organics (ug/L) Semi-Volatile Organics (uglL) Explosives (uglL)

16A Methylene Chloride (6.7 B) Butylbenzylphthalate (3.3 J) Nitrotoluene (2.9)
Bis(2-ethylhexyQphthalate (10.9) Nitrobenzene (4)

Tetryl(2.1J
16B None None None
16C None None None
160 None None None
16E Methylene Chloride (0.58 JBJ None None

JAW53 Methylene Chloride (7.4) Bis(2-ethyJhexyl)Dhthalate (5.2)) None
JAW54 Methylene Chloride (8.1) None RDX (1,500)

Chloroform (1.9) HMX (210)
2,4-DinitrotoJuene (10)
4-Amino-2,6-dinitrotoluene (26 J)
2-Amino-4,6-dinitrotoluene (87)

PaJe342
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J = Estimated concentration below the reporting limit. B= Found In the blank and the sample

Table 3·70. Organic Chemicals Detected in Groundwater, Line 3 (Task 16)
WeI/No. Volatile Organics (ug/L) Semi-Volatile Organics (ug/L) Explosives (ug/L)
JAW55 Methylene Chloride (0.41 J) Bis(2-ethylhexyl)phthalate (6.4J) ROX (0.87 J)

HMX(3.9)
..

Analytical results are plotted on the cross-sections on Figures 3-26 and 3-27. Explosives were
detected in samples from 16A, JAW54, and JAW55. RDX was present in JAW54 at 1,500 ugIL
with several other compounds detected.

RCRA metals analyses (dissolved) are summarized in Table 3-71 and tabulated in Appendix J.

Table 3·71. Selected Metals Detected in Groundwater (mg/L), Task 12, Line 2
Parameter 16A 168 16C 16D 16E JAW53 JAW54 JAW55

Arsenic NO 0.00059 NO NO NO 0.00055 NO 0.00065
Barium 0.36 0.12 0.14 0.087 0.26 0.1 0.091 0.1
Cadmium NO NO NO NO NO NO NO NO
Chromium NO NO NO NO NO NO NO NO
Lead NO NO NO NO NO NO NO NO
Mercury NO NO NO NO NO NO NO NO
Selenium NO 0.0013 NO 0.00062 NO NO 0.0011 NO
Silver NO NO NO NO NO NO NO NO

ND - Not Detected

Pcge343
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151 (5'-515)
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~ : 2~ \Ha~Uger-18037)
I I \50 H .............. 156 (5'-9) \~~r'""l
I I .25(5'-.15)

I I 31
I •I ,

51 I

49•

• 53

B - Detected In bin.

VOC ANALY11CALRDULT.

.....'" ....... '-pie voe .--.... Det.cIocIC_trallonl
No. TVpe Depth Cftl

Al SoH 0 1.1.2·TrlaHorofluoroetMwlO.2& rng/kQ1181

SoH 4 N....

A:1. SoIl 0 1.1.2·TrlaHorofluor~ 10.1 &rng/kQIlBI

SoIl 4 l,l.2·Trlchlorofluoroeu.- 1O.0n rng/kQ1

A3 SolI 0 1.l,2·TrlaHorofluor~ 10.43 rng/kQ1

SoH 4 N....

Oroundw_ ToI...... 13 ugILIlBl

LEGEND:

• Previous Soil Gas Point, showing
Depth and TVOC: (ppb)

• VOC Boring

@ VOC Boring with Groundwater Sample

I--IARZA. Consulting Engineers and Scientists

Scale 20 0 40 Feet

~-Approximate Scale

Figure 3-12
voe ANALYTICAL RESULTS

A. BUILDING 1-03-05 (Task 11)
SUPPLEMENTAL GROUNDWATER RI

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

0..... -1



SCALE 25 0 50 100 Feet
'~""'iiiiiil""'5ii~=~~~

Figure 3-13
VOC ANALYTICAL RESULTS

B. LINE 1 TANK FARM (Task 11)
SUPPLEMENTAL GROUNDWATER RI

IOWAARMY AMMUNITION PLANT
Middletown. Iowa

we MALY11CAlIlDULTa

BolIng ....... ....... we '*-'ore Ikteatodl_,......."
No. Type Deplhltll

Bl SolI 0 1. I .2-TrlcHorolluor....... 10.88 ftl9/IcGl

SolI 4 Ettlyt Benr_ 10.87 meII<ol.
1.3.6-T~ 10.83 mg"'ol.
n-8utyf 1Ienr_ /1 .4 meII<ol.
"c-8uIYl Benz.- 11.4 ftl9/IcGl.
'.opropylllanr_ CO.8' ~l.
~opyt T...... to.83 meJkoi.
H~ 13.7 meJkoi.
n-Prop'/h_. 11.2 meJkol

82 Soil 0 1. I .2-TricHorolluor"-- 10.24 meJkoi

Sol' 4 EdlyllIenr_ 10.3- w'loGl.
n-BulyIllanr_ /1 ~I.
.-8ulyI Banrww • I mg/tQ)•
~opyt~ 10.8& mg/Ical.
4-1_ClI¥ T........ 10.87 meJkol•
NaphtNIena 11.8 rno/llal.
n-Propylbellz". 11.& "'GJ1cG)

83 Soil 0 1. I .2-TricHorofluaroetNne 10.43 "'11"'01

Soil 4 N_

B4 Soil 0 1.1.2-Trtchloroftuor..-- \2.3 ftl9/IcGI

Soil & 1.2.4·TrlrneChy"'lZ_ 10.115 ftl9/IcGl.
Elhyt .....,.. 11.4 meII<ol.
1.3.6-TrlrnaIttt........ (4 meJkoi.
n-8ulyI ........ 12.2~I.
aac-ButyI~ 12 mg~I.
Iaopropyt~ 11 IIllIIl<ol•
4~ClI¥ T........ 10.8& meJkoi.
N~f7""""""
n-Propytbanz•• 11.7 meJkol

Soll 10 I .1.2-TricHoroftuor..-- 0..064 "'11"'01181.
1.1~lcHor"-- 1O.Q04 meJkoJ

B& Sell 3 1.1,2-T_0II.......-- 10.02& ~I4II1

SolI B T...... 10.003 ~11l1.
I. 1.2·TrtchlotofIuor....... IO.02& UDIkollBI

B8 Soir 3 1.1.2-TrichIor""'-oathane 0.068 UDIkollll.
ToI....... 10.003 ~llll

Soil 8 1.I .2-TrIcHorolluor"--O.o3 ua~IlBl.

T...... 10.004 ~11l1

B7 SolI 3 N_

Soil B T...... 10.004 UDIkollll

BB SolI 3 T........ 10.003 UIlIkaII8I

SoIl 8 Tal...,. 10.004 UCli1<g1181

84 Ground..,_ 4 1.1.2·TrtcHoroftuor....... I280 ualLl.
1.3.&-Trtmett~.b."I_ \2 uaJU.
n-8U1Y1 ......_ 12 UDIli.
Mc-8U1Y1llanr_ (12 Ug/LI.
'.oprapr! llanr_ 13 UllILi.
n-Prop'/hlZ_ 11 Ug/LI.
1. 1-DkNor08lhene 18 uaJU
I .1~ichl"""" 18 uaJU•
• , .2~08Ihene 120 UDIlI.
T........ 13 uo/ll181

- - . .. ,.

NOTE:
Generalized extent of contamination based on concentrations in
soil excluding "B" flagged data. ~B" flag indicates chemical found
in blank and sample.
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• Previous Soil Gas Point. showing
Depth and TYOC: (ppb)

• VOCBoring

@ VOC Boring with Groundwater Sample

Generalized Lateral Extent of VOC
Contamination in Soil
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B - Detected .n bI.nk.

VOC ANAlYTICAL RESULTS

IIoIlno ""'pIe a.m.. VOC""""- De_ted
No. Type Detnh (td (__.II.lIonl

C1 Soil 0 1,1 ,2-Trlc:hIoroflu«.u.- 10.013 rnoJkGl

Soil 10 Ethyl 8enr_ 10.004 maJkal,
XvMr-totll 10.064 molkol

Soil 2& 1,1,2-TrichIorotlUorllOltNne 10.88 mgI1tgl

Soil 33 1,1,2-Trlehloroftuoroeth8ne 10.12 maJkal

Grotnlw8ter 1.1.2-TrichloroftuorllOltNne 180 UlIIU.
Xvt--totll 19 ugJLl.
ToItJerw 13.1 t9'lll8l

GrotnIw8ter 1,1.2-Trlehloroftuor~1130 UlIIU.
X~totllC2 ugJLl

C2 Soil 0 1,1.2-Trichloroflu«oeth8ne 10.33 molkol

Soil 4 1.1,2-Trichlorofluor~ 11.8 maJkal.
Methyl.- ChioridlllO.018 ma/kQll8l.
Chlorobenz_ 10.008 maJkcll.
1.2-oichlorobenz_ 10.041 maJka),
1.4-olchlorobenz_ 10.007 maJkGl

Soil 10 1.1.2-Trichloroftuor~10.073 maJkal.
ChIorobenz_IO.021 moIkol

GrOU'ldw8ter 1,1,2-Trichloroftuofoeth.- 11 &UlIIU•
8enz_ (2 UlIIU,
ChIor~ 193 ug/\..l

C3 Grotnlw8ter N_

C4 Grotnlw8ter N_

C8 Soil & N_

GrCKnlw_ Nor-
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•
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•

17
•
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16
•
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•

• 30
2 (5'-1760)
,01
(5'-27)
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Figure 3-14

VOC ANALYTICAL RESULTS
C. BUILDINGS 2-02 AND 2-03 (TASK 11)

SUPPLEMENTAL GROUNDWATER RI
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa

• Previous Soil Gas Point, showing
Depth and TVOC: (ppb)

• VOC Boring

@ VOC Boring with Groundwater Sample

Generalized Lateral Extent of VOC
Contamination in Soil

I--IARZA. Consulting Engineers and Scientists
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VOC ANALYTICAL REaULTa

Bodng ......... ......... we ........_ De-..clI-..tnollonl
No. T,pe Dep1h 1ft!

01 Soil 0 1.1,2-Trichloron_Nthene IO.S malka)

Soil 5 1,1,2-Trlchloron-Nthene 10.11 mglkgl.
1,2,4-Trlmethylbenz_ 10.03 malka)

SoIl 13 N_

OrCKftlwetor 33 1,I,2-Trlchloroft_,*,,-111 ugll.)

Scale 25 0 50 Feet

~-- !

Approximate Scale

Figure 3-15
VOC ANALYTICAL RESULTS
D. BUILDING 3·03 (Task 11)

SUPPLEMENTAL GROUNDWATER RI
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa

• Previous Soil Gas Point, showing
Depth and TVOC: (ppb)

• VOC Boring

@ VOC Boring with Groundwater Sample

I--IARZA Consulting Engineers and Scientists
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VOC ANALYTlCAL RESULT8

---------""7
I

I
I
I

08 I
-(5'-3) I

I
I

I_ L

-... -... We.......... DeIeOIed
Type DepIh(ft1 (_Ibetlolll

SoN 0 1,1,2-TrlcHoroftuoroellwne 11 moJkIll

9"" 6 1,1,2-Trlchloroll_oelIwne 10.18 moJkIll

Soli 10 1,1,2-TrlIlNoroll_oelIwne 10.31 moJkIll

OrCllnlw_ None

Sol 0 1,1.2-Trlchloroftuoroellwne 10.47 moJkIll

SoN 4 1,1,2-TrlcHoroftuoroellwne 13.8 moJkIll,
1,2,4-TrimetIlyIbenz_ 10.028 moJkIll,
n-Butyt benz-. 10.16 mgl!qjl;
-autyt benz-. 10.013 moJkIll,
4",-opyl ~1O.021 "'IiIkG1.
n.f>ropylbenz_IO.008 moJkIll

E1

E2

IIortna
No.

RO,d,D

;
..

----------3A-8-2--0-r- __ -14 ---_
I -- ---- --I -- WAL---_ kWAy --_

I --_--I - 05

I
I

1~3 -

3 L:. _ 02 01

- . A-82 ----- __ -13 -----

LEGEND:

Figure 3-16
VOC ANALYTICAL RESULTS

E. BUILDING 3A-03-o1 (Task 11)
SUPPLEMENTAL GROUNDWATER RI

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

• Previous Soil Gas Point, showing
Depth and TVOC: (ppb)

• VOC Boring

@ VOC Boring with Groundwater Sample

Generalized Extent of Groundwater
Contamination

I--IAR.ZA. Consulting Engineers and Scientists
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r- --.l03

I .l,2-Trichloroll_oethlne 12,300 uaJLl.
Toluene 176 ",,"-1181

1. I ,2-T,ichlotoll_oethone 12,600 ug"-I.
Toluene 133",,"-118)

I.1.2-Trlchlorolluoroem-l1 1,000 ugIL)6

6

Groundwoter

GroundwoterF10

F9

VOC ANALYTICAL AESULTS

F8 Soil 0 1. I .2-TrichioroIIUOtoeth_ 10.38 mg/kgl

Soil 13 1. I .2-Trlch!orolluoroeth_ 14.8 mg/kgl

Soil 13 " 1.2-Trichlorofluoroethone 11.0 mlllkollE)

F13 Soil 3 Toluene 10.004 mgJlcollB)

Soil 13 1.1,2-T,ichlorofluoroethene 10.48 mg/kgl

F7 Groundwet.... 4 1,1,2-T,lcttlotoll_ooth_ 1270.000 UQIl.I.
Toluene 12,000 ug"-IIBI

F9 Soil 3 1,1,2-T,ichlorolluoroeth_ 10.0 I 7 mglkg),
Toluene 10.014 mgJlcollBI

F5 G,oU'ldwMe, 8 I,1.2-Trichlotolluoroem- 188,000 uglll.
Toluene 12.000 ugllllBI

Soil 13 I .I,2·Trichlorolluo,oem- (78 mllillal,
ToI........ 10.01 mg/kgIlBl

Soil 6 1, I .2-T,icttlo,olluoroethene 10.088 mg/kgl.
1,1.1-Trichloroeth_ (0.026 mg/kgl

Soil 13 I.1,2-Trlchlorofluoroethlne 14.6 mg/kgl,
ToI_ (0.4 mg/kgIlB)

F4 G,oundw.ter 6 1.1.2-Tricttlorofluoroe'hane 136.000 uglLl,
Toluene (2.000 ugllllBI

Soil 23 I.1.2·Trichlorofluoroeth_lO.16 mg/kgl

Fl GroU'ldwet.... 8 I. 1,2-T,icttlorolluo,oe~1220.000 uaJLl

Soil 13 1.I .2-T,ichlorolluo'oethene 10.37 mg/kgl,
Toluene (0.008 mg/kgIlBI

Fll Soil 16 1, I .2-T,ichloroll_oethlne 18.200 mgJlcol.
Toluene (1.7 maJkoll81

F12

F14 Soil 3 1,1,2-Tricttlorolluoroethene 10.037 mg/kgl.
Toluene (0.004 mglkgl181

FlO Soil 3 To/uene (0.007 mg/kg)1B1

F12 Soil 3 1.1,2-Tricttlo,of"-oeth_IO.11 mg/kgl,
Tol........ 10.004 maJkol181

Boring Soonple Soonpl. VOC ....-. Detected I-..tndon)
Il1o. Type Depth 1ft!

I.1.2·Tricttloroll_oethonelO.44 mgJlcol

1. I ,2-TricttlorolluorOllthlne 11.4 mgJlco)

1. I .2-Trlcttloroll_oethone 121 mgJlcol

6

23 1. I .2-TricttlorolluorMtlww 1210 mgJlcol.
MelhyIone cttlorlde l8 mgJlcoll81

23- 1. I .2-Trichlorolluor-"_ CO.08 I rnoncaUBl

23 I, I .2-TrlchIorolluor...u- 134 mgJlcol

16 I,1.2-TrIchIorolluor_ 12.000 mgJlco)

o 1, I .2,Trlcttlorolluor...u- CO.18 mg/kgl

o 1. I .2-Tricttloro",-oethIne 10.27 mgJlcol

6 I,1.2-Tricttlorolluor...u- II mgJlcol

23 1.1,2-TrIchIorolluor...u-I1.7 mgJlcol

I 3 1. I .2-Trlcttlorolluoroothane III 0 mgilclll

6 1. I .2·Trichlorolluor-"_ 11.4 mg/kgl

13 1, I .2-TrIchIorolluor...u- 18.3 mg/kgl

6 1.1.2·TrichloroIluorMtlww 116 mgJlcol

6 1. I ,2-Trichlorolluor__ 11 mgJlcol

o 1.1,2-Triehlorolluoroethlno 10.42 mgJlcol

32 1. I .2-Trlchlorofluor...u- 13,900 mgJlcoJ.
Methylene cttloricle 18.8 mg/kgIl81

o I.1,2-T,lcttlorolluoroethlne CO.3 mlllkol

o 1. I .2·TricttlorolluorOllthlne IIU mg/kg'

13 1.1.2·Trlc:hlorolluoroethlne 14.000 mgJlcol

23

38 1. I .2-Tricttlorolluor__ 128 mgJlcol.
Methylene cttloricle 12.7 mgJlcollBI

33 1.1.2-Trlcttlorolluor...u- 13. I mg/kgl

33 1,1.2-Tricttlorofluor...u-IO.78 mlIIkol

13

13 1.1.2-Triehlorolluor...u- 11,000 mgJlcol

33

33 1, I .2·TrIchIorolluoroethlne 13.2 mgJlcol

YOC ANALYTICAL RESULTS

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

SOIl

SoY

Soli

SoU

Soil

Soil

Soil

Soil

Soil

Soil

Soli

Soli

Soil

. SOIl

........
Type

F3

Fl

F4

F5

F2

IIoolnll
Il1o.

•

• 66
(7'-5)

• 53

65
(7'-&)

54
(7'-62)@

F5
I 69,000 I

69 •

1,500

@ 56'
F13

• 71

• 70

• 58

" 26

•38

30 "

CONe,
PAD

• 61
•

67

I I
I
I
I
I
I
I
I
I
I
I
I
I

OPEN SIDEVALK: 29' 19

____ -------/---~: /(5'-20;

:=::::=1270,OO~:==t!~-=-~,~~'-37) 55' F14@. 50

---s;;--- 7~F7 ~ll i:F11e EXCAVATED 5,600
S'-)8} (S·-~fVly-.H8): ·20 SUHPS ~6

EQUIPsLJ- ~ F4@ ---;./:-(9'_-'_09_0) _

: • 21 :--..n ~~r.~7. ."8 • ~9ROOM 7 I (5'-20395) _....:..{7---::~=--_~S....:..) _
I 9- 5 . 3 j, ... F1 37 31
I 1220,000r96:'.J4). (7'-520) (5'-65")
J \ 34' ,_______________ J (7'-1299) eF3 5@F9 ~:27~~~)

__________ ;- ~, 22 35" .11,000 :'?10'
40 39 I : 2; 23. (5'-9) (7'-:B2) 52 2,500

I : (S'-29) • 27 eF12 (5'-2;~; .U'-7)

: e F6 60. • 28 2,300

: Hand Auger
I
I
I

8 • Detected in bI.....

Groundwoter 7 I, 1.2-Trichlorolluoroethane 16.600 'ugIL"
To.... 12.000 uaJLll81

I
I
I
I
I ,
I I

• 62
e (~'-3S)

F8(1,1.1-TCN25U9/k9)

Fe

F1

Soil

Soil

Soil

Soil

·0

4

o

6

1.1.2-Trlchlorolluoroothlne 10.73 mgJlco)

1. I .2-TrlchIoroll_oethone 10. I I mgJlcol

I , I .2-Trlc:hlorolluoroethone 11.6 mgJlcol

I.1,2·Trlcttloroll_oethonelO.11 mglllal

F13

F14

G,oundw.t8l" 7 1.1.2·Tricttlorolluoroeth_ll.6oo uglLl.
ToI...ne C70 ugJl)18)

13 I. 1.2-TrlchIoroll_oethonel1 10 mgJlco)

LEGEND: Soil 20 I. 1.2-Trlcttloroll 1820 mgJlco)

Scale 15 0 30 FeetI""SM-- !

Approximate Scale

Figure 3-17
VOC ANALYTICAL RESULTS

F. BUILDING 9-57 (Task 11)
SUPPLEMENTAL GROUNDWATER RI

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

1. I ,2-TrIchIorolluoroethone 127 mgJlcol33Soil
Freon Concentration in Groundwater (ug/L)1,500

I69,000 I Freon Concentration >PRG (59,000 ug/L)
. . in Groundwater

• Previous Soil Gas Point. showing
Depth and TVaC: (ppb)

• vac Boring

@ vac Boring with Groundwater Sample

~ Consulting Engineers and Scientists
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LEGEND:

Scale 0 250 500 Feet
~!_~~~~i

Figure 3-18

WELL LOCATION MAP, LINE 2 (TASK 12
SUPPLEMENTAL GROUNDWATER RI

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

~ Berm (Explosion Protection)

\ ..~ Topographic Contour
Contour Interval = 5 Feet

-"'~ Intermittent Stream

• Monitoring VItellI PiezometerU'Cross Section Locations

= i Road

==- l INalkway

Fence

..... Building Number
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4.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA
This section outlines the overall geologic, hydrogeologic, and surface water characteristics of the
IAAAP based on results of specific tasks discussed in Section 3.0 and additional information
reported by JAYCOR (1996). Detailed geologic and groundwater information available in specific
site areas is referenced to those sources.

4.1 Geology
The IAAAP is located in the Dissected Till Plain section of the Central Lowland Province of the
Southern Iowa Drift Plain Region. The site is underlain by a sequence ofunconsolidated deposits of
Pleistocene age, including surficial loess and thick glacial tills, underlain by sedimentary bedrock
units.

The loess deposits at the IAAAP are fine-grained, poorly sorted materials deposited by wind action
in the Wisconsin period. They overlie the glacial drift intermittently at thicknesses up to a reported
26 feet, averaging 6 to 8 feet.

The glacial tills at the IAAAP are part of the Kellersville Till Member (Illinoisan Age) of the
Glasford Formation of southeastern Iowa. The Kellersville Till is subdivided into a subglacial or
basal till and a superglacial facies. The basal till facies is composed of firm, dense, over­
consolidated till ofrather uniform texture and is distinguished by its rich illite and dolomite content.
The superglacial facies is composed of a wide variety ofsediments and is highly variable in texture
and density. The sediments in the superglacial facies include reworded till, sorted fluvial and
lacustrine sediments, and peat beds. The tills extend to depths in excess of100 feet in portions ofthe
north halfof the IAAAP, but are absent locally in deeper stream valleys in the south and generally
thinner in the northwest.

The bedrock underlying IAAAP consists of a sequence of limestones interbedded with varying
thicknesses of shales and sandstones, ranging in age from Cambrian to Mississippian. The
uppermost bedrock unit beneath the site is associated with the Mississippian Osage Series of
southeastern Iowa, composed predominantly of cherty carbonate rocks (limestones) interstratified
with minor amounts of shale. The Osage series is divided into three members: the Warsaw
Formation, Keokuk Limestone, and Burlington Limestone. The Warsaw Formation consists
primarily of blue-gray calcareous shales, fragmental, fossiliferous, dolomitic limestone, and
calcarenites.

The depth to bedrock varies widely across the IAAAP. Depths in excess of 100 feet are reported
locally in the northern half of the Site, while the bedrock is exposed along the edges of the Skunk
River Valley in the southwest and near the Mathes Lake dam. In core borings completed for this
study, the bedrock is described as generally gray, hard to weathered, locally fossiliferous and vuggy
limestone varying between closely fractured and massive. Shale sequences are reported from
previous borings completed by others. The upper part ofthe bedrock, where cored, typically is more
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highly fractured than at greater depths and is somewhat weathered, providing a more permeable zone
relative to the overlying clay tills or the likely less fractured. deeper bedrock zones. However,
transmissivity of the upper bedrock is suggested to be highly variable locally.

Available top of bedrock elevation data were used to develop elevation contours on the top of
bedrock surface across the plant, shown on Figure 4-1. These data were complemented by
information on bedrock surface exposures obtained during geologic reconnaissance mapping, also
shown on Figure 4-1. The exposure areas shown represent areas where bedrock is continuously
exposed, or is intermittently exposed suggesting that bedrock is very shallow in the general area.

Based on the available data, bedrock beneath the IAAAP occurs between approximate elevations 565
and 670. Bedrock is exposed along portions of the Skunk River valley bluff and within the lower
reaches of Long and Brush Creeks, as well as locally elsewhere. The bedrock surface can be
characterized as generally flat between approximate elevations 625 and 650, dissected by a buried
valley feature bisecting the plant from the west central area to the east and southeast. Thus, bedrock
is at or above elevation 650 beneath the southwest and south portions of the site and the northeast
comer, but is generally below elevation 600 within the buried valley. From northwest to southeast,
the valley trends beneath Line 9, most ofLine 3, the south halfofLine 2, and Yard D just east ofand
parallel to the present surface trace ofBrush Creek. Just off-site to the south, the bedrock surface is
expected to drop rapidly toward the Skunk River Valley. Figun~s 4-2 and 4-3 show the configuration
of the bedrock surface along two generalized profiles across the IAAAP.

4.2 Hydrogeology

4.2.1 Hydrogeologic Units

The IAAAP is underlain by four principal hydrogeologic units: the glacial drift and bedrock units of
Mississippian, Devonian, and Cambro-Ordovician age. Drilling and sampling completed during this,
and previous site investigations, are limited to the glacial drift and the upper portion of the
Mississippian bedrock.

The uppermost hydrogeologic unit consists of Pleistocene age unconsolidated deposits including
surficial loess overlying glacial till. Thin fluvial deposits underlie active stream beds, but are
generally less than 3 feet thick and ofno significance hydrogeologically. The glacial deposits occupy
the upland till terrace and are predominantly clayey and silty glacial tills. They range up to more
than 100 feet thick locally, but are absent or very thin in portions of the southwest and south part of
the site.

Bedrock encountered at IAAAP consists predominantly oflimestone and shaley limestone with shale
interbeds. Site data suggest that the drift and upper bedrock aquifer are in hydraulic communication,
thus comprising a single hydraulic system. The bedrock is exposed at the surface sporadically in the
southwest part of the plant, around Mathes Lake, and locally along the Skunk River valley bluff
south ofthe plant. As noted, it is found in depths ofmore than 50 to 100 feet elsewhere at IAAAP.
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4.2.2 Groundwater Occurrence

Field data generated by this and previous site investigations indicate that the glacial drift contains
little free groundwater and acts as an aquitard, slowing precipitation recharge of the underlying
bedrock. Groundwater occurrence in the drift is highly variable, both laterally and vertically. Field
observations during development and sampling ofwells demonstrate that many wells can be pumped
dry or are drawn down significantly even under very small pumping rates. Based on observations
during drilling, most identifiable groundwater recharge to the wells and borings derives from silt and
sand seams within the clayey till. These seams, when present, range up to 1 or 2 feet thick, but
generally are much thinner. When encountered within the drift, they are sporadic in occurrence,
occur at variable depths, and appear discontinuous and not interconnected. Review ofboring logs
suggests the sparse frequency ofsilt and sand, water-bearing seams within the predominantly clayey
drift is similar across the IAAAP. However, some variation is noted, with somewhat more frequent
occurrences ofsilty soils and/or sand seams locally. For example, this appears to be the case in the
upper drift in parts ofLine 3 (see Section 3.16), east ofBrush Creek in the downstream reaches (see
Section 3.13), and locally elsewhere, such as some of the sites in the general Explosive Disposal
Area at the headwaters of Spring Creek. Nonetheless, high clay content is typical of the vast
majority ofthe drift soils. Although some existing wells reportedly encountered sand just above the
bedrock surface, most did not and no extensive basal sand or gravel unit appears to be present at the
site.

Although, as noted, the quantity offree groundwater in the drift is very limited due to the clayey soils
and the paucity ofsignificant water-bearing strata, hydraulically the drift is saturated below shallow
depths and appears to be hydraulic communication with the bedrock (e.g. there is a hydraulic head
continuum from the shallow water table to the upper bedrock). This is demonstrated by the
observation that all wells deeper than about 10 or 15 feet eventually recharge and are found to
contain water, even where no identifiable groundwater was encountered during drilling.

In the limestone bedrock, groundwater occurs primarilywithin open bedding planes and/orjoints and
groundwater occurrence and flow is controlled by the presence, properties, and orientation ofthese
features. It is common in the upper midwest for much of the groundwater in these bedrock units to
be found in the more fractured and weathered upper sequence, just under the drift. Limited cores
obtained in this investigation indicate that fracturing and weathering is variable in the upper bedrock
units and, thus, groundwater yields from these units vary widely. This is supported by results of
several slug tests in wells which show hydraulic conductivity in the upper bedrock varying from low
at 1 x 10-6 cm/sec (0.0029 ft/day) to moderately high at 1.2 x 10-2 cm/sec (34.9 ft/day). Because
porosity in this type of bedrock depends almost entirely on open fractures and bedding planes,
groundwater occurrence and permeability can vary widely over very short distances both horizontally
and vertically and is unpredictable.

4.2.3 Groundwater Flow

Groundwater elevations measured in drift wells at the site are plotted on Figure 4-4. The
groundwater table in the drift generally occurs within 10 feet of the ground surface, and often less.
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Piezometric data from well pairs and clusters show that a significant downward vertical gradient
exists within the drift, and between the drift and the bedrock, throughout the IAAAP except in the
immediate vicinity ofmajor streambeds. Thus: a) piezometric levels measured in wells increase in
depth with increasing depth ofscreen; b) true water table conditions can be measured only in wells
screened across the water table; and c) the horizontal component ofgradient can be determined only
from wells screened at equivalent elevations. Most monitoring wells at IAAAP are screened at
shallow depths (less than 20 or 30 feet) and generally reflect the shallow drift - either true or almost
true water table conditions. These data show that shallow groundwater flow closely parallels the
ground surface. Thus, as a general rule, surface topography defines and illustrates shallow
groundwater flow as it does surface water runoff. Resulting flow patterns are locally complex, due
to variable topography, and are difficult to illustrate meaningfully with potentiometric contours,
which accordingly were not prepared for the base as a whole (potentiometric data for individual plant
facilities are provided in Sections 3.0 and 5.0). However, based on topography, supported by review
of groundwater elevations, flow within the base is from topographic highs, including most of the
Line and Yard areas, toward surface drainages, particularly the larger streams such as Spring, Brush,
and Long Creeks and the Skunk River. This supports results of mini-piezometer measurements,
discussed in Section 3.8, which demonstrate that the streams are gaining within the IAAAP property.

Piezometric data collected in Line 2, particularly wells lOA and lOB, are of further significance in
understanding the drift flow regime. These wells are screened over a 40 foot depth range, between
10 and 50 feet below ground surface. Almost all other wells, either shallow or deep, are provided
with only 10 foot screens. Normally, the effective depth ofa screened interval can be approximated
by the midpoint depth of the screen; 30 feet for wells lOA and lOB and about 15 feet for other
shallow wells at Line 2. Because ofthe vertical gradients within the drift, deeper piezometric levels
would be expected in lOA and lOB compared to the shallower wells. However, the measured levels
are equivalent, reflecting conditions in the shallow drift zone, despite the longer and deeper screen.
This suggests the majority of the groundwater inflow to wells lOA and lOB, and of the piezometric
head measured by these wells, is derived from the shallow zone rather than the deeper. This further
suggests that most of the active groundwater flow in the drift occurs within the upper 20 to 25 feet.

The glacial drift is recharged directly by infiltration of precipitation. Because of its small
permeability, particularly vertically, as discussed later in this section, the rate of recharge is small
with most precipitation lost by evapotranspiration and surface runoff. Discharge from the drift is
primarily by lateral flow to site streams, clearly indicated by the shallow water table into which the
streams are incised, and by mini-piezometer testing in this investigation, which show the streams to
be gaining throughout their length. Some lateral groundwater flow in the deep portions of the drift
bypasses the streams, where they are not deeply incised. However, ultimately the groundwater will
discharge to surface water at larger rivers such as the Skunk River. The drift aquifer also discharges
downward to the bedrock aquifer. However, this component ofrecharge is expected to be very small
compared to lateral flow, probably by several orders of magnitude. This is due to higher
permeabilities in the horizontal plane caused by primary structure ofthe clayey deposits and because
sporadic silt and sand seams through which most flow occurs are oriented horizontally.
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Sitewide, available groundwater levels suggest that overall flow direction in the bedrock is to the
south and east, toward the Skunk and Mississippi Rivers. However, as illustrated by generalized
potentiometric contours on Figure 4-4, flow patterns are effected by surface topography when viewed
at the scale of the lAMP. Therefore, although flow in the bedrock is generally south and east,
patterns in specific plant areas vary widely.

The bedrock aquifer is recharged primarily by subsurface inflow from upgradient (north and west)
and secondarily by downward infiltration from the drift. Because the bedrock is exposed in
downstream reaches ofsome ofthe streams, the bedrock aquifer is recharged directly byprecipitation
in local areas. This is not expected to significantly effect groundwater flow or contaminant
migration, if any, in the bedrock at the site. The bedrock generally does not appear to discharge to
the surface or to surface waters on-site, except in the vicinity of the Mathes Lake dam spillway on
Long Creek. However, such discharge is expected in major regional drainages, including the Skunk
and Mississippi Rivers.

Available data on hydraulic properties ofthe drift soils indicate low permeabilities throughout the
plant and consequent small recharges to wells. Results of field tests obtained during the
supplemental RI and also reported by JAYCOR (1996) are summarized in Table 4-1.

Table 4·1 Summary of Field Permeability Tests

Well Location
Unit Estimated Hydraulic Conductivity

(Screen Depth in feet) em/sec ft/day

12A Une2 Orilf (10.5-20.5) 5.36x 1Q-4 1.520

12B Une2 Orilf (10.5-20.5) 6.31 x 1Q-4 1.788

12C Line 2 Orm (40.2-50.2) 1.39 x 105 0.0395

120 Line 2 Bedrock (110-120) 1.00 x 106 0.00285
I

12G Une2 Orm (10.3-20.3) 2.29 x 105 0.065

13B Brush Creek, Downstream Bedrock (33.6-43.6) 1.23 x 102 34.88

130 Brush Creek, Downstream Orm (74.8-84.8) 1.42 x 106 0.0040

16B Une3 Orilf (15.1-25.1) 6.46 x 107 0.00183

16C Une3 Orilf (15.6-25.6) 2.42 x 105 0.0685

160 • Une3 Orilf (15-25) 2.42 x 102 68.57

16E Une3 Orilf (45-55) 1.33 x 106 0.0038

G3" Northwest Boundary Orilf (20.5-30.5) 6.71 x 105 0.19

G7" Inert Disposal Area Orilf (32-42) 9.95 x 105 0.28

G10 " Demolition Area Bedrock (14-24) 2.78 x 105 0.079

G12" Southwest Boundary Orilf (9.5-19.5) 2.55x 1Q-4 0.72

G14 " Une 1/Brush Creek Orilf (26-36) 8.56 x 1Q-4 2.42

G17" Une800 Orilf (9-19) 1.62 x 1Q-4 0.46

G18" Une800 Orilf (9-19) 1.08 x 1Q-4 0.30

G20 •• Une800 Orilf (9.5-19.5) 1.50 x 103 4.25

4.63 x 1Q-4 1.31

G21" South Boundary Orm (7-17) 1.39 x 103 3.92

G24" Southeast Perimeter Bedrock (6-16) 5.21 x 1Q-4 1.47
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Table 4-1 Summary of Field Permeability Tests

Well Location Unit Estimated Hydraulic Conductivity
(Screen Depth in feet) em/sec ft/day

G29 " Explosive Disposal Area Drift (8-18) 6.60 x 1(}5 0.19

G41" Une800 Drift (9.8-19.8) 1.16 x 1(}4 0.33

G45 " Line 800 Drift (30-40) 6.94 x 1(}4 1.96

G46 " Line 800 Bedrock (58-68) 1.16 x 1(}4 0.33

'Test data anomalous... Reported by JAYCOR, 1996.

Based on these data, permeability values in the screened intervals ofdrift wells ranged from 1.39 x
10-3 (3.92 ft/day) to 6.46 x 10-7 em/sec (0.0018 ft/day). Since many wells are screened to span at
least limited sandy or silty zones, these values tend to overstate the permeability ofthe drift sequence
as a whole. Nonetheless, the values are generally consistent with siltylclayey type soils found at the
site. They also are demonstrated by slow recharge rates to monitoring wells observed during site
investigations, many ofwhich could be bailed or pumped dry at slow discharge rates. Based on the
available data, there is no clear pattern ofpermeability distribution either laterally across the site or
with depth. However, most of the available test data are derived from the shallow drift zone, less
than about 25 feet deep. This shallow zone would be expected to be somewhat more weathered and
less consolidated than deeper drift sections and, therefore, to be more permeable. As illustration, of
the 7 test results exceeding 5 x 10-4 em/sec in the drift, 4 are from this shallow zone and the
remaining 2 only slightly deeper.

JAyeOR (1996) reported results oflaboratory permeabilities fi)r till samples ranging from 2.4 x 10-7

to 9.6 x 10-9 em/sec, two or more orders ofmagnitude lower than the field tests. Laboratory tests are
typically considered to represent vertical hydraulic conductivity whereas field tests in screened
monitoring wells represent principallyhorizontal permeability. The difference in these values in part
reflects basic differences in test procedures. However, horizontal permeability in clayey till soils
typically is significantly greater than vertical permeability because ofnatural alignment ofplaty soil
particles and the horizontal orientation of sand seams caused by depositional environment. In any
event, the very low permeabilities indicated by the laboratory tests confirms that downward
infiltration through the tills will be extremely slow.

Limited hydraulic conductivity data is available for bedrock wells at the site and indicate a wide
range ofvalues from moderately high at 1.23 x 10-2 em/sec (34.9 ft/day) to low at 1.0 x 10-6 (0.0029
ft/day). This is due to the variable occurrence ofopen fractures and/or bedding planes and can be
expected to persist throughout the site. This will affect local groundwater flow to the extent that the
rate and direction of flow will be controlled by the presence, properties, orientation, and degree of
interconnection of open fractures and bedding planes. Fractures at the IAAAP typically are near­
vertical and appear generally to occur in two primary sets, roughly north-south and east-west.
Bedding planes are near-horizontal. In three dimensions, these features intersect and provide the
overall permeability and porosity of the rock mass, controlled by the number, properties and
frequency of their occurrence. In general, the uppermost bedrock units, either beneath the ground
surface or beneath the drift, would be expected to be more closely fractured and, thus, have the
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higher penneabilities. In these areas, intersecting fractures could be sufficiently close so that
groundwater flow would resemble flow in porous media, controlled by overall rock mass
penneability and the direction and magnitude of hydraulic gradient. In bedrock masses not
characterized by such closely spaced fracture systems, as might be expected at greater depths but also
in shallower zones, local groundwater flow can be constrained to a single fracture or group of
fractures. In these circumstances, which are expected to exist in parts of the IAAAP, groundwater
flow and any contaminant transport would depend on the properties of the individual fracture or
fracture group; flow direction would be influenced by the orientation of the fracture(s) rather than
solely by the direction ofgradient, and flow rate would be controlled by the width and properties of
the individual feature rather than the properties of the rock mass as a whole. For these reasons,
although regional groundwater flow in the bedrock is predictable and toward the Mississippi River
valley and other major drainages, local flow in the bedrock can be highly variable.

4.3 Surface Water
The IAAAP is drained by five water courses shown previously on Figure 1-3 and other maps. Little
Flint Creek drains a small area in the north ofthe site. The rest ofthe base is drained by the Skunk
River, Long Creek, Brush Creek and Spring Creek. Long Creek is a tributary of the Skunk River,
which flows to the Mississippi River. Brush and Spring Creeks are tributaries of the Mississippi
River.

Stream flow within the IAAAP comprises three principal elements: surface runoff; groundwater
inflow; and discharges under NPDES. Runoff occurs only during rain events, while NPDES
discharges are monitored and can be evaluated. During a typical low flow event (taken as May 24,
1997, which included four preceding days with insignificant rainfall), flows in Brush Creek ranged
from 0.11 cfs at the upstream end adjacent to Line I to 2.65 cfs (including 0.8 cfs wastewater
discharge), at K Road on the downstream end. Measured flows in Spring Creek during this event
were 1.25 cfs at the upstream end east ofYard C (flow was not measured at the downstream end of
Spring Creek due to equipment failure). These flows, less the known wastewater discharges,
represent groundwater contributions to the creek.

During a significant wet weather event (May 25, 1997, which included 0.86 inches ofprecipitation in
11 0 minutes), peak flows in Brush Creek ranged from 3.1 cfs at the upstream end to 17.3 cfs
(including 1.6 cfs ofwastewater discharge) at the downstream end. Peak flows in Spring Creek were
not measured during this event due to equipment failure, but computer simulations predicted a peak
flow of 11 cfs at the upstream end and 19 cfs at the downstream end.

Based on these evaluations, groundwater contributions to the streams, primarily Brush Creek, appear
to increase significantly from upstream to downstream across IAAAP. This may be due to hydraulic
heads adjacent to the creek increasing as the creek becomes more deeply incised and results in good
correlation between groundwater contributions to the creek during low flow conditions and
groundwater head.
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5.1 General

This section discusses the nature and extent ofgroundwater contamination at IAAAP. Surface water,
sediment, and soil are discussed to the extent that analytical results were obtained in Task 7 (Surface
Water and Sediment Sampling, Site Drainages) and Task 11 (Soil and Groundwater Samplingfor
VOCs) ofthis supplemental RI. The discussion ofgroundwater is based primarily on analytical data
obtained in this supplemental RI and presented in Section 3.0 and on monitoring data provided by
Mason & Hanger for the Second Cycle, FY1997 sampling, the most recent available. Additional
data are taken from the Revised Draft Final Remedial InvestigationJRisk Assessment Report
(JAYCOR 1996), primarily for wells not sampled in this investigation or by Mason & Hanger. A
summary tabulation of analytical data from these sources is provided in Appendix J. Laboratory
reports for samples analyzed in this supplemental RI are provided in Appendices K and L.

The discussion is organized by major watershed; Spring Creek, Brush Creek, Long Creek, and the
Skunk River. Within each watershed, the nature and extent ofcontamination are summarized with
respect to individual plant facilities and for the watershed as a whole. The location ofplant facilities
and watershed boundaries are included on Figure 5-1. Other figures are referenced in the text as
needed to illustrate the nature and extent of contamination in the individual watersheds.

5.2 Preliminary Remedial Goals for Groundwater

Proposed Preliminary Remedial Goals (PRGs) were identified to help delineate the nature and extent
of contamination. PRGs are USEPA Maximum Contaminant Levels (MCLs) or lifetime Health
Advisory Levels (HALs), where available (USEPA, 1996c). Where not available, USEPA (1996b)
Region IX PRGs for tap water generally were used. No lifetime HALs were available from USEPA
for the 2,4-dinitrotoluene or 2,6-dinitrotoluene. However, published USEPA HALs equivalent to the
10-4 cancer risk and Region IX PRGs for non-carcinogenic health effects were both available. The
published HALs equivalent to the 10-4 cancer risk were significantly lower than the Region IX PRGs
for these chemicals and, therefore, were selected as the more conservative. For some inorganic
nutrients, such as calcium and iron, Recommended Daily Allowance (RDA) values were also used.
Proposed PRGs are summarized in Table 5-1 and an annotated summary is provided in Appendix M.

Table 5-1. Proposed Preliminary Remedial Goals for Groundwater

Proposed Propose
Chemical PRG Source Chemical PRG Source

(ug/L) (ug/L)

Metals , -, VOCs
~ " -. .

Aluminum 37,000 PRGb Acetone 610 PRGb

Antimony 3 HAL Benzene 5 MCL

Arsenic 50 MCL sec-Butylbenzene 61 PRGb

Barium 2,000 MCL Carbon disulfide 21 PRGb

Beryllium 4 MCL Carbon tetrachloride 5 MCL
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Table 5-1. Proposed Preliminary Remedial Goals for Groundwater

Proposed Propose
Chemical PRG Source Chemical PRG Source

(1IfYL) (ugIL)

cadmium 5 MCL Chlorobenzene 100 MCL

Galcium 600,000 RDA Chloroform 100 MCL

Chromium (totaQ 100 MCL 1,2-Dichlorobenzene 600 MCL

Copper (at tap) 1,300 MCL- 1,5-Dichlorobenzene 75 HAL

Iron 6,000 RDA 1, 1-Dichloroethane (1, 1-DCA) 790 PRGb

Lead (at tap) 15 MCL" 1, 1,2-Dichloroethane (1,2-DCA) 5 MCL

Magnesium 150,000 RDA 1, 1-Dichloroethene (1, 1-DCE) 7 MCL

Manganese 1,700 PRGb 1,2-Dichloroethane (1,2-DCA) 5 MCL

Mercury 2 HAL cis-1,2-Dichloroethene (cis-1,2-DCE) 70 MeL

Nickel 100 HAL Ethylbenzene 700 MCL

Potassium 2,925,000 RDA Methylene chloride 5 MCL

Selenium 50 MCL Methyl ethyl ketone 1,900 PRGb

Silver 100 HAL Methyl isobutyl ketone 160 PRGb

Thallium 0.5 HAL Tetrachloroethylene 5 MCL

Vanadium 260 PRGb Toluene 1,000 MCL

Zinc 2,000 HAL Trichloroethene (TCE) 5 MCL

SVOCs ..... ' '~ .. -•.;;:r-',:" Vi'_"""r' ~'" • " •
1,1, 1-Trichloroethane (1,1, 1-TCA) 200 MCL- ,' .. ",:.:

Fluorene 240 PRGb 1, 1,2-Trichlorotrifluoroethane (Freon) 59,000 PRGb

2-Methylphenol 1,800 PRGb 1,2,4-Trimethylbenzene 3 PRGb

Naphthalene 20 HAL 1,3,5-Trimethylbenzene 2.4 PRGb

Bis(2-ethylhexyl)phthalate 6 MCL Vinyl chloride 2 MCL

Diethylphthalate 5,000 HAL Xylenes (totaQ 10,000 MCL

PhenoVGarbolic acid 4,000 HAL i "'.' .~:"
' ,-

--.'"

j~~'?;'.~ ~iC .....rtf' . "
, .' ,\ 1,.'I!. • ;~

Explosives J"},.:"';~' ;·2':.::2'~r. ~. '.;~' '''..- '.:; , , .., ",{:4{;,.' !;'I.;; '~~" ,.'Ide• .<...-, .. '- ~ ~,-

1,3,5-Trinitrobenzene (1,3,5-TNB) 1.8 PRGb Nitrobenzene (NB) 3.5 PRGb

1,3-Dinitrobenzene (1,3-DNB) 1 HAL Nitrotoluene (NT) 370 PRGb

2,4-Dinitrotoluene (2,4-DNT) 5 (a) 2-Nitrotoluene (2-NT) 370 PRGb

2,6-Dinitrotoluene (2,6-DNT) 5 (a) 3-Nitrotoluene (3-NT) 370 PRGb

2,4,6-Trinitrotoluene (2,4,6-TNT) 2 HAL 4-Nitrotoluene (4-NT) 370 PRGb

4-Amino-2,6-dinitrotoluene NA NA Hexahydro-1,3,5-trinitro-1,3,5-triazine RDX) 2 HAL

2-Amin0-4,6-dinitrotoluene NA NA TetJyl NA NA

OCtahydro-1,3,5, 7-tetrazocine (HMX) 400 HAL NA =Not available. "= Treatment Technology.
(a) 10" cancer risk. (b) USEPA Region IX PRG (1996)

5.3 Spring Creek Watershed

5.3.1 Groundwater
The Spring Creek watershed drains the east portion ofthe lAAAP, extending to the east boundary.
Industrial facilities associated with groundwater contamination in this drainage are the East Burn
Pads, North Bum Pad, West Bum Pad, Fire Training Pit, and Ammunition Box Chipper Disposal
Area. These are located in general proximity to each other in the north-central part ofthe watershed,

Page 5-2



Supplemental Basewide RI Report (1997)
Iowa Army Ammunition Plant

5.0 Nature and Extent
August 31, 2001/Revision 3

,-z.-y

near the headwaters ofthe creek. Various arms ofSpring Creek are present just east ofthe East Burn
Pads, between the East Bum Pads and the North and West Bum Pads, between the burn pads and the
Fire Training Pit, and to the south ofthese facilities. The Ammunition Box Chipper Disposal Area is
located in a flat area approximately 2 mile further west. Principal contaminants associated with these
facilities are explosive chemicals, except the Fire Training Pit, where VOCs are the principal
contaminants. The location of the facilities and groundwater concentrations exceeding PRGs are
illustrated on Figure 5-1. Although contaminants in groundwater in these areas appear associated
with the individual sources and are not interconnected, together they represent a general area of
groundwater contamination because of their proximity to each other. The nature and extent of
contamination in the individual areas are described in the following paragraphs.

East Burn Pads. The East Bum Pads is the easternmost ofthe facilities listed above, located
between Spring Creek to the west and a tributary to the east. Chemicals exceeding PRGs are listed
in Table 5-2, below.

Table 5-2. Chemicals Exceeding PRGs, East Burn Pads
Well Chemical Screening Criterion (ug/L) Concentration (ug/L) Source

EDA2 RDX 2 (HAL) 77 2

EDA4 RDX 2 (HAL) 19 2

G29 RDX 2 (HAL) 5.5 2

JAW614 RDX 2 (HAL) 3.4 2

JAW6 TCE 5 (MCL) 8 2

Methylene Chloride 5 (MCL) 15 2

JAW4 Bis(2-ethylheXYQphthalate 6 (MCL) 16 2

JAW64 Bis(2-ethylheXYQphthalate 6 (MCL) 80 2

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

RDX was reported below the PRG in all other wells at the site, except EDA1, ranging from 0.21
ug/L to 0.87 ug/L. Other explosives detected below screening levels were: HMX at 0.17 ug/L in
JAW6 and 76 ug/L in EDA4 and 2,4,6-TNT at 1.0 ug/L in EDA3. Bis(2-ethylhexyl)phthalate was
detected in all other wells below the MeL. Methylene chloride and bis(2-ethylhexyl)phthalate are
common laboratory contaminants, but were not flagged as such in the data and, therefore, are
included.

The apparent lateral extent ofcontamination at this site is illustrated on Figure 5-2. EDA4 is located
at the northeast end of the facility, EDA2 aIld JAW614 at the southwest end, and G29 on the
southeast side. JAW 6 is located at the east end ofthe facility. Laterally, the extent ofcontamination
exceeding PRGs is delineated by EDAI on the north, which was non-detect for explosives, and by
JAW5 on the southwest and JAW64, JAW7, JAW35, and EDA3 on the south and east. Each of
these wells had been reported as non-detect for explosives by JAYCOR (1996) in 1993, delimiting
the extent of contamination toward Spring Creek at that time. However, 1997 data obtained by
Mason & Hanger indicate the presence of explosives below PRGs in these wells. At the small
concentrations fOllnd, this could result from differences in sampling or analytical procedures or could
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reflect continued migration of contaminants. However, concentrations of explosives below PRGs
extend beyond the available monitoring wells and may be reaching Spring Creek.

The wells at the EDA are relatively shallow, between about 19 and 37 feet deep. However, bedrock
also is relatively shallow in the general area and, therefore, EDA2 and JAW614, as well as JAW35,
are screened in bedrock. Therefore, explosives exceeding PRGs are present in both the shallow till
and in the upper bedrock, particularly at the southwestern end. No deeper wells are available in this
area.

North Burn Pads. The North Bum Pad is located just west of Spring Creek, northwest of
the EDA and north ofthe West Bum Pad. Chemicals exceeding PRGs are listed in Table 5-3, below.

Table 5-3. Chemicals Exceeding PRGs, North Burn Pads
Well Chemical Screening Criterion (ug/L) Concentration (ug/L) Source

JAW625 RDX 2 (HAL) 5.6 2

JAW627 RDX 2(HAL) 9.4 2

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

RDX also was detected below the PRGs in JAW11, JAW12, JAW13, JAW14 and JAW626. Other
detections below the PRGs were: HMX at 0.2 ug/L in JAW14, 5.9 ug/L in JAW625 and JAW627,
and 14 ug/L inJAW626; 1,3,5-TNB at 0.13 ug/L in JAW625 and 0.28 ug/Lin JAW627; 2,4,6-TNT
ranging from 0.15 to 0.42 ug/L in all wells except JAWI2, which was dry, and JAW14, which was
non-detect; 2,6-DNT at 0.66 ug/L in JAW626 and 0.60 ug/L in JAW627; and 2-NT at 0.46 ug/L in
JAW627. No VOCs or SVOCs exceeded PRGs at this site.

The apparent lateral extent ofcontamination in the north part ofthis site is illustrated on Figures 5-3
(northern area) and 5-4 (southern area). Wells JAWII, JAWI3, and JAWI4 are south of the area
shown on the map, but did not exceed PRGs. JAW625 and JAW627 are located in the north part of
the area and the lateral extent of contamination exceeding the HAL appears limited. The site
occupies a slight topographic rise west of Spring Creek and groundwater flow appears to be
northeastward toward a small drainage flowing into Spring Creek. Because subsequent groundwater
flow probably is to Spring Creek, contaminants may be reaching Spring Creek at small
concentrations. Contamination below screening levels extends southward toward the West Bum
Pad. Although no wells are available north ofthe site, the area is bounded by small drainages on the
north and south, which likely control shallow groundwater flow and contaminant migration. It is
noted that no explosives detections had been reported by JAYCOR (1996) in wells JAW11 or
JAWI3, suggesting either differences in analytical procedures or continued migration.

Vertically, both of the wells in which RDX exceeded PRGs are screened in the upper drift unit,
which is comparatively thin in this area. JAWI3, JAWI4, and JAW626 are screened in the upper
bedrock to depths between 17 and 28 feet. Therefore, although small concentrations of explosive
chemicals are present in the upper bedrock, concentrations decrease with depth. No deeper wells are
available in this area.
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West Burn Pads. The West Burn Pads is located south ofthe North Bum Pad between the
Fire Training area to the west and the EDA to the east, on the opposite side of Spring Creek.
Chemicals exceeding PRGs are listed in Table 5-4, below.

Table 5-4. Chemicals Exceeding PRGs, West Burn Pads
Well Chemical Screening Criterion (ugIL) Concentration (ugIL) Source

JAW23 RDX 2 (HAL) 6,900 2

HMX 400 (HAL) 720 2

1,3,5-TNB 1.8 (EPA Region 9PRG) 66 2

2,4,5-TNT 2 (HAL) 15 2

Lead 15 (Action Level at tap) 76 2

Cadmium 5 (MCL) 67 2

Barium 2,000 (MCL) 2,200 2

JAW24 RDX 2 (HAL) 4.3 2

Cadmium 5 (MCL) 51 2

Lead 15 (MCL) 54 2

JAW25 RDX 2 (HAL) 81 2

1,3,5-TNB 1.8 (EPA Region 9PRG) 2.1 2

Cadmium 5 (MCL) 19 2

Lead 15 (MCL) 20 2

Source: (1) - Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) - JAYCOR, 1996.

Other explosive chemicals detected below the PRGs included HMX, 1.3-DNB, 2,6-DNT, and 2,4­
DNT in JAW23 and JAW24, and 2,4,6-TNT in JAW25 and JAW24. RDX (0.22 ugIL) and 2,4,6­
TNT (0.81 ugIL) also were reported below PRGs in G30 and HMX (33 ugIL), RDX (0.35 ugIL) and
2,4,6-TNT (0.45 ug/L) in JAW68. No VOCs or SVOCs exceeded PRGs at this site.

The generalized lateral extent of contamination at the West Bum Pad is illustrated on Figure 5-5.
The wells in which PRGs were exceeded are in the east, northwest, and southwest parts ofthis site
with the highest concentrations in JAW23 near the northwest comer. The site rests on a topographic
rise west ofSpring Creek bounded by small drainages on the north and south. Shallow groundwater
flow appears to be to these drainages toward the northeast and southeast. The area ofcontamination
exceeding PRGs is delineated to the north by lower concentrations in the nearby North Bum Pad
(JAWI2) and in G30 and G68, to the south, and also because shallow groundwater flow probably is
controlled by the drainages. The small concentrations of RDX and 1,3,5-TNB in JAW24 may
represent migration from the area of JAW23, along the tributary drainage, rather than migration
directly east from the bum pad area. Since JAW24 is located immediately adjacent to Spring Creek,
contaminants may be reaching the creek at small concentrations. Data from G30 and JAW68
indicate that small explosive concentrations below PRGs also may be reaching a tributary to Spring
Creek to the south.

Available wells in the West Bum Pad are shallow «20 feet). JAW23 and JAW24 are bedrock wells
and JAW25 is a drift well. Therefore, contaminants above PRGs are present in both bedrock and the
drift, although both at shallow depths (between 10 and 19 feet). To the south, G30 is a shallow
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bedrock well and JAW68 is a shallow drift well. No deeper wells are available in this area.

Fire Training Area. The Fire Training Pit is located just southwest ofthe West Burn Pad
and several hundred feet west of an intennittent tributary to Spring Creek. VOCs are the primary
contaminant at this site with no explosives exceeding PRGs. Chemicals exceeding PRGs are listed
in Table 5-5, below.

Table 5-5. Chemicals Exceeding PRGs, Fire Training Area
Well Chemical Screening Criterion (ugIL) Concentration (ugIL) Source

JAW58 1,1-DCE 7(MCL) 790 2

Tetrachloroethene 5 (MCL) 8.9 2

1,1,1-TCA 200 (MCL) 1,800 2

1,1,2-TCA 5 (MCL) 10 2

JAW59 1,1-DCE 7(MCL) 140 2

Tetrachloroethene 5 (MCL) 5.4 2

JAW60 Benzene 5 (MCL) 29 2

1,1-DCE 7(MCL) 440 2

1,2-DCA 5 (MCL) 29 2

1,1,1-DCA 200 (MCL) 230 2

TCE 5 (MCL) 110 2

JAW61 1,1-DCE 7(MCL) 21 2

Tetrachloroethene 5 (MCL) 36 2

TCE 5 (MCL) 16 2

JAW69 Acetone 610 (EPA Region 9 PRG) 57,000 2

MEK 1,900 (EPA Region 9 PRG) 6,300 2

1,1-DCA 790 (EPA Region 9 PRG) 3,400 2

1,1-DCE 7(MCL) 3,300 2

cis-1,2-DCE 70 (HAL) 19,000 2

Toluene 1,000 (MCL) 20,000 2

1,1,1-TCA 200 (MCL) 5,500 2

JAW80 1,1-DCE 7(MCL) 15 2

Source: (1) = Harza 1997; (2) = Mason &Hanger, 2nd Cycle, 1997; (3) = JAYCOR, 1996.

The approximate lateral extent ofcontamination at the Fire Training Area is illustrated on Figure 5­
6. The highest concentrations and greatest number of VOCs exceeding PRGs were reported in
JAW69, in the immediate pit area, extending laterally to the east and south. Shallow groundwater
flow at this site also is indicated to be southeastward, toward a tributary ofSpring Creek. The extent
of contamination in this direction cannot be fully delineated and may extend to the stream. The
lateral extent ofcontamination is delineated to the north and west by wells JAW62 and JAW63 in
which no PRGs were exceeded. JAW80, in which I,I-DCE was the only VOC exceeding PRGs,
probably is near the south limit ofcontamination, although not fully delineating the plume.

Bedrock is relatively shallow at the Fire Training Pit and VOC contaminants are present in both drift
and upper bedrock units. JAW58, JAW59, JAW60, and JAW80 are screened in bedrock to depths
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between 25 and 31 feet. JAW61, JAW62, JAW63, JAW69, are screened in the drift to depths of19
and 20 feet. No deeper wells are available at this site.

Ammunition Box Chipper Disposal Area. The Ammunition Box Chipper Disposal Area is
located in a generally flat area west ofthe Fire Training Pit and was investigated in the supplemental
RI by groundwater sampling in existing monitoring wells and using direct push and temporary well
methods (see Section 3.6). Chemicals were found to slightly exceed PRGs in two of the four
samples listed below in Table 5-6.

Table 5-6. Chemicals Exceeding PRGs, Ammunition Box Chipper Disposal Area
Well Chemical Screening Criterion {uglLJ Concentration {ugILJ SOUftfl

JAW620 RDX 2 (HAL) 2.8 1

Bis(2-ethylhexYOphthalate 6 (MCL) 76.7 1

H06G 1,3-DNB 1(HAL) 4.0 1

JAW621 Bis(2-ethylhexyljphthalate 6 (MCL) 70.8 1

JAW622 Bis(2-ethylhexYOphthalate 6 (MCL) 26.4 1

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

Mason & Hanger data, representing a similar timeframe, indicate trace concentrations ofRDX (0.15
to 0.42 ug/L) in each of the three existing wells, and of2,4,6-TNT in JAW621 (0.35 ugIL) and
JAW622 (0.23 ugIL). They report no explosives or bis(2-ethylhexyl)phthalate exceeding PRGs.
Based on this, these occurrences may be attributable to differences in field or laboratory procedures
or represent analytical variation at low concentrations near the detection limit.

Although no samples are available south ofH06G, these detections appear localized laterally, based
on the small concentrations and non-detects in sampling points immediately to the east, and to the
west, and southwest (Figure 5-7). Shallow groundwater flow is indicated to be due south as
discussed in Section 3.6. Vertically, all sample data are from the shallow drift unit «20 feet deep)
and no deeper sampling points are available at this site.

East Boundary. No chemicals exceeding PRGs were detected in wells G25, G26, G27, and
G28, which are located along the east boundary ofthe IAAAP within the Spring Creek watershed.
Trace concentrations of a few explosive chemicals were detected in these wells, below PRGs,
including: HMX (0.17 ug/L) in G25; 1,3,5-TNB (0.12 ugIL), RDX (0.74 ugIL), and 1,3-DNB (0.21
ug/L) in G26; RDX (0.72 ugIL) in G27; and HMX (0.30 ug/L) in G28.

5.3.2 Surface Water and Sediment

Sampling locations 7A through 7D in Task 7 (Sediment and Surface Water Sampling, Site
Drainages) are located on Spring Creek. Locations and results are illustrated on Figure 5- 8. No
explosives were detected in surface water or sediment at location 7A, the furthest upstream, draining
the northeast comer of the IAAAP including parts of the East Bum Pads. RDX was detected in
surface water at 7B and 7C, reported at estimated concentrations of0.72 and 0.51 ugIL, respectively.
Although this suggests a possible continuing source ofcontamination, no explosives were detected
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in the sediment samples at these locations, suggesting that sediments have not been impacted and do
not represent a source ofresidual contamination. No explosives were detected in samples from 7D,
located about 2 mile outside the IAAAP boundary downstream. Based on these results, one or more
trace sources ofcontamination may be present impacting the intermediate reaches of Spring Creek,
within the IAAAP boundaries. However, concentrations are small and no off-site impacts were
identified. Additional details are provided in Section 3.7.

5.4 Brush Creek Watershed

5.4.1 Groundwater
The Brush Creek drainage contains the greatest number of facilities potentially or actually
contributing to groundwater contamination at IAAAP. Constituents exceeding PRGs in groundwater
are shown on Figure 5-1 from a basin-wide and plant wide perspective. Areas ofcontamination are
associated with individual facilities and are scattered within the watershed. Sampling results indicate
chemical constituents in groundwater exceeding PRGs in Line 1, Line 2, Line 3, Line 9, Line 800,
downstream reaches ofthe creek at and near the south IAAAP boundary, and in one well in the north
part of the area near Yard AL@. Principal contaminants are explosive chemicals with VOCs
exceeding PRGs in local areas. Small concentrations of a few explosives are present along the
downstream boundary of the IAAAP within the watershed. The nature and extent ofcontamination
in individual site areas are discussed in the following paragraphs.

Line 1. Line 1 is just east ofBrush Creek in the north part of the IAAAP. Chemicals found
to exceed PRGs are listed in Table 5-7, below.

Table 5-7. Chemicals Exceeding PRGs, Line 1
We" Chemical Screening Criterion (ugIL) Concentration (ugIL) Source

JAW50 RDX 2 (HAL) 36 2

H11B4 1,1-DCE 7(MCL) 8 1

TCE 5 (MCL) 6 1

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

Explosives were detected in other wells to the south and south-southeast, but below PRGs. These
include JAW43, JAW45, JAW47, JAW48, and JAW51. JAW 602, a deep (>85 feet) bedrock well
paired with JAW50, was reported by JAYCOR to contain 2,6-DNT and nitrobenzene, below PRGs,
in May 1995. No explosives were reported in later sampling by Mason & Hanger and the earlier
detections may relate to well installation or development, rather than contamination. Data reported
by JAYCOR (1996) also identified RDX at 3.41 ug/L, slightly above the PRG in well SL-81,
southwest ofLine 1 and west ofBrush Creek. No further data are available near this well. The I,1­
DCE found in H11B4, slightly exceeding the PRG, was from a shallow, direct push groundwater
sample at the Line 1 Tank Farm during Task 11 (Soil and Groundwater Samplingfor VOCs).

The generalized lateral extent of apparent groundwater contamination at Line 1 is illustrated on
Figure 5-9 Explosives contamination exceeding groundwater PRGs is limited to the local area
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around well JAW50. However, explosives concentrations less than PRGs are indicated to be present
in a relatively broad area south-southeast from JAW50, probably discharging to Brush Creek near
JAW43 and JAW45. Contaminant migration does not appear to have occurred directly west from
JAW50 toward Brush Creek, based on non-detects in wells JAW38, 39, 50, and 51, or south of
JAW47, based on non-detects in JAW46 and other wells.

Vertically, explosives contamination appears limited to the upper portion of the drift sequence.
JAW50 is a shallow (22 feet deep) well and SL81, west of Brush Creek, is 10.5 feet deep. Wells
containing explosives below HALs include shallow «20 feet) drift wells JAW43, JAW45, JAW47,
and JAW51 and intermediate (44 feet deep) drift well JAW48. Bedrock is approximately 80 to 90
feet deep beneath Line 1. Assuming explosives are not detected in continued monitoring of
JAW602, no explosives were detected in the available bedrock wells. Other bedrock wells include
JAW601, paired with SL81 west of Brush Creek, and JAW603, paired with JAW51. VOC
detections in the Line 1 Tank Farm were from a depth of only 4 feet and this appears limited
vertically as well as laterally.

Line 2. Line 2 is just east ofBrush Creek and just south ofLine 1 in the north-central part of
IAAAP. Chemicals found to exceed PRGs are listed in Table 5-8, below.

Table 5-8. Chemicals Exceeding PRGs, Line 2
Well Chemical Screening Criterion (ug/L) Concentration (ugIL) Source

H10A RDX 2(HAL) 1,200 1

2,4-DNT 5 (10-4 Cancer Risk) 7.8J 1

H10B RDX 2(HAL) 250 1

Iron 6,000 (RDA) 16,800 1

H12A 1,3·DNB 1(HAL) 1.3 1

H12B RDX 2 (HAL) 4.9 1

H12E B~~e~y~exYQp~ha~re 6(MCL) 6.8 1

JAWlO RDX 2 (HAL) 1,200 1

1,3,frTNB 1.8 (EPA Region 9 PRG) 9.3 2

JAWl1 RDX 2 (HAL) 9.3 1

1,3-DNB 1(HAL) 2.4 1

JAWl2 RDX 2 (HAL) 1,600 1

1,3,frTNB 1.8 (EPA Region 9 PRG) 13 2

2-4,DNT 5 (1 D-4 Cancer Risk) 6.3 2

TCE 5 (MCL) 8.6 1

Bis(2ethylhexYQp~halate 6 (MCL) 6.7 1

JAWl3 RDX 2 (HAL) 190 1

1,3,frTNB 1.8 (EPA Region 9 PRG) 8.8 2

Bis(2ethylhexYQphthaiate 6 (MCL) 7.7 1

G15 RDX 2(HAL) 970 3

Source. (1) - Harza 1997; (2) - Mason &Hanger, 2nd Cycle, 1997; (3) - JAYCOR, 1996.

The RDX data reported for G15 by JAYCOR (1996) was from October 1992, southwest ofLine 2
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near Brush Creek. No later data are available from this area. Other explosive detections, at trace
levels below HALs, were identified in some of the wells listed above, and in HI2C, Hl2E, and
JAW74. These contaminants variably included 1,3-DNB, RDX, and HMX, but also 2-amino-2,6­
DNT, 4-amino-2,6-DNT, and 4-nitrotoluene. HMX at 230 ugiL also was reported by JAYCOR
(1996) in GIS.

The generalized lateral extent of explosive contamination is illustrated on Figure 5-10, based on
interpretation ofavailable analytical data and on groundwater flow patterns. Two areas are identified
in which HALs are exceeded, a northern area extending west from wells HI OAIB and a central area
extending southwest from JAW72/73 to GIS. Two areas are shown, rather than a single larger area,
because an intervening well (HI2F) was dry and potentiometric data show an intervening divide
extending roughly east west across the site. Groundwater flow in the northern area is westward and
in the southern area, is southward and then southwestward.

The northern area of contamination is indicated to be extend west to Brush Creek based on small
concentrations of I,3-DNB (1.3 ugIL), above the HAL, and RDX (0.46 ugIL), below the HAL, in
HI2A. Groundwater flow is directly from HIOAIB to Hl2A and, therefore, contaminants may have
reached and are assumed to be discharging to Brush Creek. However, in the relatively short distance
between these wells RDX concentrations decrease from 1,200 ugIL to 0.46 ugIL and, ifdischarging
to the creek, concentrations are expected to be very small. Available data are insufficient to
delineate this area to the north. However, north is hydraulically upgradient limiting the likelihood of
migration, and also upgradient from most likely source areas.

The central area ofcontamination is shown as extending southwest from JAW72 and it is assumed
that the groundwater is discharging to Brush Creek in this area based on the result reported from
GIS. There are no data points betweenHl2B and GIS and it is possible this area is not continuous.
Explosive concentrations below the HALs occur south ofthe central area but the full extent ofthese
occurrences cannot be fully delimited with available wells. Vertically, explosives contamination at
Line 2 is limited to the shallow «25 feet) drift zone. This is indicated by the three well cluster at
HI2B/CID in which concentrations decrease between the shallow and intermediate wells and are
non-detect in the deep bedrock well.

Line 3. Line 3 is located just west ofBrush Creek in the north-central part ofthe watershed,
opposite Line 2. Chemicals found to exceed PRGs are listed in Table 5-9, below.

Table 5-9. Chemicals Exceeding PRGs, Line 3
Well Chemical Screening Criterion (ug/L) Concentration (ug/L) Source

H16A Nitrobenzene 3.5 (EPA Region 9PRG) 4.0 1

Bis(2-ethylhexyQphthalate 6 (MCL) 10.9 1

JAW54 RDX 2 (HAL) 1,500 1

2,4-DNT 1()-4 Cancer Risk 10 1

1,3,5-TNB 1.8 (EPA Region 9PRG) 14 2

JAW55 Bis(2-ethylhexyQphthalate 6 (MCL) 6.5 1

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) - JAYCOR, 1996.
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Other explosives detected in H16A (or its duplicate Hl6I), below the PRGs, were NT (2.9 ug/L),
well below the PRG of370 ug/L, RDX (estimated at 0.57 ug/L) below the HAL of2 ug/L, and tetryl
(1.3 ug/L) for which no PRGs are available. In JAW54, other explosives detected below PRGs were
2-amino-4,6-DNT (87 ug/L), 4-amino-2,6-DNT (26 ug/L), and HMX (220 ug/L). Mason & Hanger
also reported detections below PRGs, including: HMX (190 ugIL), 1,3-DNB (0.16 ug/L), 2,4,6-TNT
(1.2 ug/L), 2,4-DNT (4.8 ug/L), and 2,6-DNT (0.35 ug/L) inJAW54; RDXestimated at 1.5 uglLand
HMX at 3.9 ug/Lin JAW55; and 2,4,6-TNT at 0.16 ug/Lin JAW77. No explosives were detected in
other wells sampled at Line 3.

Based on the available analytical data, the lateral extent of explosives contamination exceeding
PRGs at Line 3 is limited to a small area near JAW55 and H16A (Figure 5-11). Groundwater flow at
Line 3 is to the south-southeast, toward Brush Creek. However, the available data do not suggest
that contaminant migration has occurred in this direction, based on non-detect results in nearby
downgradient well JAW53, and others. Contaminants from Line 3 do not appear to have reached
Brush Creek, several hundred yards east.

Vertically, significant explosives contamination is limited to the shallow «25 feet) drift zone in
which JAW55, JAW55, and most other wells are screened. However, H16A is a deep (110 feet)
bedrock well. Based on the small concentrations ofexplosives detected in H 16A, although slightly
exceeding the PRG for NB, these deep detections may be a result of the well drilling and installation
process and continued monitoring should determine whether explosives actually are present.

Line SOO/Pink Water Lagoon. Line 800 and the former Pink Water Lagoon are located near
the west side ofthe Brush Creek watershed in the central part ofthe IAAAP. The west extremity of
the area extends into the Long Creek watershed. This has been the site of ongoing remedial
activities, in which the lagoon has been replaced by a wetland area. Because of the ongoing
activities, no sampling data for this area were obtained in this investigation or by Mason & Hanger.
Therefore, this discussion is based on earlier data reported by JAYCOR (1996). Chemicals reported
to exceed PRGs are listed in Table 5-10, below.

Table 5·10. Chemicals Exceeding PRGs, Line BOO/Pink Water Lagoon
Chemical Screening Well (ugIL)

Criteria(ugIL) G17 G18 G19 G20 G41 GS6 GS7 GS8

1,3,5-TNB 1.8 (PRG)8 - 190 63 2,600 - - - -

1,3-DNB 1(HAL) - 110 110 72 - - - 1.05

2,4,6-TNT 2 (HAL) - 2,200 2,000 470 - - - -

2,4-DNT 5 b - 95 140 96 - - - -

2,6-DNT 5 b - 75 96 -- - - - -
RDX 2 (HAL) 4.58 8,600 8,400 13,000 12.5 45.6 470 1,500

Nitrobenzene 3.4 (PRG)8 - - - 170 - -- - -
HMX 400 (HAL) - 1,100 980 1,700 - - - -

Source: JAYCOR, 1996. (a) USEPA Region IX PRG. (b) 10E-6 Cancer Risk.

~ !':!!T~.!tTSON HARZA
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The highest concentrations of explosives and greatest number of chemicals exceeding PRGs are
reported in wells G18, G19, and G20, located along the southeast side of the former Pink Water
Lagoon, although significant concentrations ofRDX and HMX also were detected in G58, north of
the lagoon. HMX concentrations, below the HAL, were reported in wells G57 (10.6 ug/L) and G41
(2.56 ug/L).

The lateral extent of contamination at Line 800 can be only partially delineated from the available
data and is illustrated on Figure 5-12. The area exceeding PRGs is relatively extensive, occupying
the area around the former Pink Water Lagoon and elongated in the northeast-southwest direction.
The southwesternmost well available, G41, is located at the edge ofthe Brush Creek water shed and
slightly exceeded the HAL for RDX. The lateral extent ofcontamination in this direction cannot be
fully delineated and may extend into the Long Creek watershed. To the northeast, the area ofhigher
explosives concentrations may be delimited by wells G17 and G56, where only HMX below the
HAL was detected. However, the small concentrations ofHMX in these wells indicate the plume
has not been fully delineated in this direction. Also, the northeast portion of this site abuts the
headwaters of a small tributary to Brush Creek and the available wells may not fully span local
groundwater flow and contaminant migration pathways. To the east and southeast, the extent of
contamination is delineated by non-detect results from wells G42, G43, G45, G45, JAW78, and
JAW 79. However, due south ofthe former lagoon, a trace concentration ofRDX was detected in
G47 at least suggesting that the plume has not been fully delimited in that direction. Northwest of
the former lagoon, the extent of contamination is generally limited by non-detect results reported
from well G48. However, available wells are sparse in that general area and the plume boundary
cannot be identified with precision.

Vertically, contamination at this site has been detected in the upper and intermediate drift zone in
which most wells are screened, generally to depths of 30 feet or less. Deeper bedrock wells are
available to the southwest (G40) and to the east (G45, G46), paired with shallower drift wells, and
did not contain explosives. However, none of these wells are located in the immediate area of the
former Pink Water Lagoon, where the most significant contamination was detected. Further, the
wells with the greatest contamination, G18, G19, and G20 are the shallowest wells at the site, about
20 feet deep. Therefore, the vertical extent of contamination cannot be fully determined from the
available data.

Line 9. Line 9 is located in the west-central part ofthe Brush Creek watershed and west of
Line 3. Groundwater sampling using direct push methods and temporary wells during Task 11 (Soil
and Groundwater Sampling for VOCs) detected the presence of Freon (1,1,2­
trichlorotrifluoroethane) in the area ofBuilding 9-57 (Figure 5-13). No MCL or HAL is available for
Freon, but the PRG of 59,000 ug/L was exceeded in three samples: Chemicals detected above
available PRGs are listed in Table 5-11, below.
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Table 5-11. Chemicals Exceeding PRGs, Line 9
Well Chemical Screening Criterion (ug/L) Concentration ug/L) Source

H11F1 Freon 59,000 (EPA Region 9 PRG) 229,000 1

H11F5 Freon 59,000 (EPA Region 9 PRG) 69,000 1

H11F7 Freon 59,000 (EPA Region 9 PRG) 220,000 1

JAW611 Methylene Chloride 5 (MCL) 8.5 2

JAW612 Methylene Chloride 5 (MCL) 6.9 2

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

Trace concentrations of 2,4,6-TNT, ranging from 0.23 to 0.90 ugIL and below the HAL, were
reported by Mason & Hanger in wells JAW29, JAW30, andJAW31, and in JAW610, JAW611, and
JAW612. 0.56 ugIL HMX was also reported in JAW31.

Laterally, the extent ofFreon contamination exceeding the PRG is centered around sampling points
F1, F5, and F7, particularly F1, just east of Building 9-57 and F7, west of the northwest comer of
Building 9-57. These indicate significant contamination on both sides of the building, while F5,
located south of F1, is only slightly over the PRG. Freon also was detected in other samples
collected in this task, indicating that the lateral extent ofcontamination is not fully delineated, but
only at much reduced concentrations and below the PRG. Vertically, groundwater samples collected
in this task were from the shallow drift zone, less than 10 feet deep. Deeper soil samples collected at
the site indicated the presence of Freon at greater depths and, therefore, deeper groundwater
contamination is expected.

Downstream Reach of Brush Creek/South Boundary. This section discusses results of
groundwater analysis obtained during Task 13 (Additional Groundwater Data, Downstream Reaches
ofBrush Creek) and sampling results from wells G22, G23, and G24, at the south IAAAP boundary.
Well G22 actually is located within a small watershed area draining directly to the Skunk River, but
is included in the Brush Creek watershed for discussion.

In Task 13, four wells were installed across Brush Creek at "K" Road supplemented by existing well
pair G54/G55 (see Section 3.13). Results ofanalysis indicated the presence ofRDX in well G55 at
2.2 ugIL slightly exceeding the HAL of2 ugIL. Also, manganese at 3,700 ugIL exceeded the RDA
of 1,700 ugIL in G55 and iron, at 20,700 ugIL exceeded the RDA of6,000 ugIL. Other detections
below PRGs in this area were 4-NT (estimated at 0.56 ugIL) in H13B, NB (at 1.6 ugIL) in H13D, 2­
NT (at 2.8 ugIL) in G55, and 1,3-DNB (estimated at 0.43 ugIL) in G55.

Explosives contamination exceeding PRGs is limited to the RDX in G55. The lateral extent of
contamination represented by concentrations below PRGs is delineated to the east by non-detects in
wells H13F and H13E. To the east, however, the extent of contamination indicated by the trace
concentration of5-NT in H13B cannot be delineated. Vertically, the extent ofcontamination in the
immediate vicinity of the creek is addressed by well pair G54/G55, and appears limited to the
shallow zone. G55 is a shallow «16 feet) well immediately adjacent to the creek and may reflect the
local surface water regime affected by the creek. No contamination was found in its deeper paired
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well, G54. East ofthe creek, the trace contamination found in H13D represents the deeper ofa well
pair with H13E. No contamination was found in the shallow well, indicating that in this local area,
trace explosives are present at elevations roughly equivalent to the creek elevation (see Figure 3-25),
but not in the shallower zone, confirmed by non-detect results from H13F completed in the upper
drift further east. To the west of Brush Creek, H13B encountered shallow bedrock and trace
concentrations of4-NT. The vertical extent of contamination in this area cannot be delineated.

Wells G22, G23, and G24 are located at the south boundary ofthe IAAAP. RDX was detected by
Mason & Hanger in G22 and G24, both west ofBrush Creek, at levels slightly exceeding the HAL of
2 ug/L, 2.3 and 3.4 ug/L, respectively. RDX, below the HAL also was detected in G23 (0.76 ug/L),
located between G22 and G25, and JAW76 (0.63 ug/L), paired with G24 while trace concentrations
ofHMX were detected in G22 (0.26 ug/L) and G24 (1.8 ug/L), below the PRGs. G22 is screened in
the lower drift to a depth of52 feet while G23 and G25 are shallow, less than 20 feet deep. G24 and
JAW76 are screened in shallower and deeper bedrock zones, respectively. It is noted that 1992
sampling reported by JAYCOR (1996) did not indicate the presence of any chemicals exceeding
PRGs in any ofthese wells. The detections reported by Mason & Hanger may reflect differences in
sampling or analytical procedures or may represent general, low-level groundwater contamination in
the downstream reaches of the Brush Creek watershed.

Yard "L". Yard "L" is located at the north edge ofthe IAAAP property and the Brush Creek
watershed. Data reported by JAYCOR (1996) for well G49,just south ofYard "L", south ofRoad
B, and northwest ofLine 1, indicated the presence ofRDX at 3.23 ug/L, slightly exceeding the HAL
of2 ug/L, and HMX, at 12.4 ug/L, well below the HAL of400 ug/L, in July 1992. G49 is screened
to a depth of29.5 feet in the drift. No later data are available from this well and no other data are
available delineating the possible source ofcontamination or lateral or vertical extent.

5.4.2 Surface Water And Sediment

Sample locations 7E through 7M are located on Brush Creek or tributaries (Figure 5-8). Locations
7E and 7F, the furthest upstream, are between, and drain parts of Line 2 and Line 3, and are
downstream from Line 1. Concentrations ofTotal explosives, 32.3 and 10.2 ug/L, respectively, were
detected in the surface water samples. No explosives were detected in one ofthe sediment sampling
locations at 7E at either the 1 foot or 3 foot depths. However, total explosives between 310 and 470
uglkg were detected from the 1 foot depth at the second 7E location and both locations at 7F. Based
on these results, surface water in Brush Creek is being moderately impacted by Lines 1, 2, and/or 3.
Residual explosives also are present in shallow sediments, at least sporadically, although deeper
sediments do not appear effected. hnpacts on surface water may be due to current plant discharges
under NPDES permit. However, contributions may occur due to migration of contaminated
groundwater, particularly from Line 2, and/or remobilization ofcontaminants in sediment.

Location 7G is on a small tributary to Brush Creek, entering from the west just south ofLine 3, and
drains Line 7, Line 9 and the south portion ofLine 3. No explosives were detected in either surface
water or sediment at this location. This tributary drainage does not appear to contribute to
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Location 7H is on a small tributary entering Brush Creek from the west and draining eastern parts of
Line 800. Explosives totaling 4.6 ug/L were detected in the surface water sample and 330 ug/kg in
one of two sediment sample locations. No explosives were detected at the other sediment location,
either at the 1 or 3 foot depth. This tributary is indicated to contribute to contamination entering
Brush Creek, probably from Line 800. However, contributions appear minor compared to other
results, and sediment impacts may be sporadic.

Locations 71 and 7J are on Brush Creek downstream from Line 2. Small concentrations of
explosives were detected in surface water at these locations, totaling 5.2 and 6.8 ug/L, respectively.
However, significant explosives concentrations were detected in shallow (1 foot) sediment samples.
Total explosives concentrations from two shallow sediment samples at 71 were 28,900 ug/kg and 460
ug/kg and at 7J were 1,890 and 4,490 ug/kg. Sediment samples from the 3 foot depth at both
locations were non-detect for explosives. Based on these results, significant residual contamination
is indicated to be present in sediments, at least locally, along this reach of Brush Creek. Impacts
appear limited to the shallow zone and may be variable laterally. Surface water impacts, although
present, appear minor compared to sediments and may reflect plant discharges, rather than
remobilization of contaminants from the sediment.

Locations 7K, 7L, and 7M are on Brush Creek spanning the downstream portion ofthe IAAAP. 7L
and 7M are outside the plant boundary and 7K is at the AK@ Road bridge. At each location, trace
explosive concentrations were detected in surface water, ranging from 2.67 ug/L at 7K and 7.9 ug/L
at the others. However, no explosives were detected in any of the sediment samples. Based on the
absence of contaminants in sediment, small concentrations of explosives in the surface water are
likely due to surface water flow from upstream rather than any local source and could be due either
to plant discharges or sediment contamination further upstream.

5.5 Long Creek Watershed

5.5.1 Groundwater
Long Creek is the largest watershed at IAAAP, draining broad areas from the northwest to the south­
central border. Industrial facilities within the Long Creek watershed include the Firing Site, Inert
Disposal Area, Line 5B, Line 4B, and the Flyash Landfill. Mathes Dam is located on Long Creek in
the middle reaches ofthe property, downstream from these facilities. The westernmost portion of
Line 800 also extends to the boundary ofthe Long Creek Watershed, downstream from the dam, but
available wells are in the Brush Creek watershed and are discussed primarily in Section 5.3.1. The
northern part of Line 3A extends into the Long Creek Watershed, but available wells and known
groundwater contamination are in the Skunk Creek watershed and are discussed in Section 5.5.1.

Based on monitoring well data used for this supplemental RI, the only PRG exceeded in groundwater
within the Long Creek watershed was methylene chloride at 7.3 ug/L reported by Mason & Hanger
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in well JAW605, located in Line 4B. The MCL for methylene chloride is 5 ug/L, although this is a
common laboratory contaminant. RDX, at 0.16 ug/L, below the HAL of 2 ug/L was reported by
Mason & Hanger in well G21, located adjacent to the creek at the south IAAAP boundary. This is a
shallow (17 feet deep) well completed in the drift and may be effected more by surface water rather
than groundwater migration. Line 800 well G41, located at the west edge of the Brush Creek
watershed very near the boundary with the Long Creek watershed, slightly exceeded the HAL for
RDX (2 ug/L) at 2.56 ug/L. Although associated with Brush Creek, groundwater migration from the
west edge of Line 800 could extend toward Long Creek. Similarly, wells JAW17 and JAW21, in
Line 3A, are at or near the boundary between the Skunk River and Long Creek watersheds, and
exceeded the HAL for RDX at 10 and 19 ug/L, respectively. The estimated lateral extent of
contamination associated with these, and other wells in Line 3A, extends into the Long Creek
watershed. However, because of the steep topography and hydraulic gradients toward the Skunk
River in this area, it is unlikely that contaminant migration would significantly impact the Long
Creek Watershed.

5.5.2 Surface Water and Sediment
Sampling locations 7N and 70 are on the downstream reaches of Long Creek just upstream and
downstream of the IAAAP boundary, respectively (Figure 5-8). No explosives were detected in
either surface water or sediment samples from these locations. Additional details are provided in
Section 3.7.

5.6 Skunk River Watershed

5.6.1 Groundwater
The Skunk River watershed, as referenced herein, refers to the extreme southwest part ofthe IAAAP
adjacent to the river valley and incorporating a portion ofthe valley bluff. Industrial facilities within
this area include Line 3A and the Demolition Area.

Line 3A. Line 3A is located in the southwest comer of the plant southwest of the Inert
Disposal Area and northwest of the Demolition Area. It occupies an area above the Skunk River
valley bluff and at the headwaters of two intennittent, unnamed tributaries to the Skunk River.
Contaminants detected in groundwater at this site are explosive chemicals. Chemicals found to
exceed PRGs are listed in Table 5-12, below.

Table 5-12. Chemicals Exceeding PRGs, Line 3A
Well Chemical Screening Criterion (ug/L) Concentration (ug/L) Source

JAW15 RDX 2(HAL) 36 2

JAW17 RDX 2 (HAL) 10 2

JAW21 RDX 2(HAL) 19 2

JAW22 RDX 2(HAL) 48 2

Source: (1) =Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

Trace concentrations of HMX, from 0.23 to 7 ug/L, well below the HAL of 400 ug/L, also were
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detected inJAW15, JAW17, JAW20, JAW21, andJAW22, while RDX at 0.67 uglLwas detected in
JAW20. 1993 sampling reported by JAYCORdetectedno explosives in JAW21 andJAW22. Trace
concentrations ofHMX, well below the HAL, had also been reported by JAYCOR (1996) in wells
JAW16 and JAW19 (1.64 and 3.09 ugIL, respectively) in October 1992. However, no explosives
were detected in these by Mason & Hanger in the second cycle 1997 sampling. No VOCs or SVOCs
exceeding PRGs are reported in Line 3A.

The generalized lateral extent of explosives contamination in Line 3A is shown on Figure 5-14,
based on interpretation of available data. Two areas exceeding the HAL for RDX are shown
centered at wells JAW15/JAW17 toward the west and JAW211JAW22 toward the east. Theseareas
could be connected, but are interpreted as distinct based on non-detect results from JAW16 and
JAW19. No monitoring wells are available outside the existing wells (i.e. to the west, east, south, or
north). Therefore, the lateral extent of groundwater contamination cannot be fully delineated and
relatively steep terrain makes placement of additional wells difficult in some areas. Based on the
steep terrain just south ofLine 3A, groundwater gradients are expected to be relatively steep to the
south, toward the Skunk River, limiting contaminant movement to the north or west. However, this
cannot be verified with the available data and it equally implies that migration to the south is likely
and contaminants are likely reaching the IAAAP boundary.

Ofthe wells in whichRDX exceeded thePRG, JAW15, JAW17, andJAW22 are shallow «20 feet)
drift wells and JAW21 is a deeper (58 feet) bedrock well. Shallow drift well JAW 17 is paired with
bedrock well JAW18, in which no explosives were detected and JAW16, another bedrock well at the
site, also was non-detect for explosives. Based on this, the vertical extent ofcontamination appears
generally limited to the upper drift units. However, RDX exceeding the HAL in bedrock well
JAW21, in the northeast part ofthe area, indicates that contaminants have reached bedrock at least
locally.

Demolition Area. The Demolition Area is located just above the Skunk River valley bluff
southeast ofLine 3A. The area is drained by several unnamed, intennittent tributaries to the Skunk
River. Chemicals found to exceed PRGs are listed in Table 5-13, below.

Table 5-13. Chemicals Exceeding PRGs, Demolition Area
Well Chemical Screening Criterion (ug/L) Concentration (ug/L) Source

DAt RDX 2(HAL) 2.5 2

DA2 RDX 2(HAL) 8.5 2

G10 RDX 2 (HAL) 6.2 2

JAW1 RDX 2 (HAL) 6.6 2

Source: (1) - Harza 1997; (2) =Mason &Hanger, 2nd Cycle, 1997; (3) =JAYCOR, 1996.

Explosive concentrations below PRGs also were detected in wells G9 and JAW2.

The generalized lateral extent of explosives contamination at the Demolition Area is shown on
Figure 5-15, based on interpretation ofavailable data. Groundwater flow at this site appears to be to
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the south in the south part ofthe area and west-northwest in the north part ofthe area, discharging to
separate arms ofa small Skunk River tributary creek. Wells in which RDX detections exceeded the
HAL are located on the west (GI0, JAWl) and east (DA2) sides ofthe facility nearest these streams.
Therefore, the lateral extent of contamination cannot be fully delineated. Although the steep
topography downgradient from these wells makes placement of additional wells difficult,
contaminants are likely to have migrated toward the south and could reach the IAAAP boundary.

Bedrock is very shallow at the Demolition Area, generally less than 15 feet deep. Therefore,ofthe
available wells in the area, DAl, DA2, and JAWI are bedrock wells, although all less than 25 feet
deep. The remaining wells are screened in the drift at even shallower depths. However, available
data indicate that explosive contaminants in this area are present in both the drift and the bedrock.
No deeper wells are available in the area.

5.6.2 Surface Water and Sediment
Locations 7P and 7Q are located on small unnamed tributaries to the Skunk River in the southwest
comer of the IAAAP (Figure 5-8). The 7P tributary drains parts of the Demolition Area and no
explosives were detected in either the surface water or the sediment sample from this location. The
7Q tributary drains parts of Line 3A. No explosives were detected in the sediment sample.
However, 9.4 ug/L total explosives were detected in the surface water. The source of the surface
water contamination is not known, but maybe due to NPDES discharges from Line 3A, immediately
up slope, or migration ofgroundwater from Line 3A. Additional details are provided in Section 3.7.

5.7 Offsite Areas
The presence of explosive chemicals in off-site residential water supply wells downgradient from
IAAAP was reported by JAYCOR from the basewide RI. No off-site sampling ofwater wells was
conducted during the supplemental RI and the following information is abstracted from JAYCOR
(1996).

Groundwater samples were collected from six residential wells south/southeast of IAAAP on 21
September 1992. The wells were designated RBW-GW-25 through 30 by JAYCOR. RBW-GW-25
through 29 ranged in depth from 28 to 45 feet and RBW-GW-30 is 800 feet deep. RBW-GW-25
contained RDX at 15.5 Jlg/L and RBW-GW-26 contained RDX at 27.5 Jlg/L, both above the HAL.
The wells were resampled on 15 March 1993 and the presence ofRDX at similar levels in these
wells was confirmed.

USAEC, assisted by the Rock Island District Office and the Omaha District U. S. Army Corps of
Engineers, then conducted extensive off-post sampling and analysis ofresidential wells located in the
watersheds leaving the IAAAP. Of the 54 residences sampled, three were found to contain RDX
above the HAL of2.0 Jlg/L. Two ofthese residences are located at the extreme southwest boundary
ofthe IAAAP, near the town ofAugusta, on a tributary ofthe Skunk River. One contained RDX at
2.08 Jlg/Land the other contained RDX at 3.31 Jlg/L. The third residence is located along the Brush
Creek watershed adjacent to the first two homeowners whose wells tested positive for RDX. This
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well contained RDX at 2.10 /lgIL. Resampling at these three residences showed RDX contamination
at similar levels.

As an interim action, the Army provided bottled water to the affected residences. The IAAAP, in
coordination with the USAEC and Mason & Hanger, contracted directly with the Public Water
Utility in the area to connect all residences in the area to the public water supply at the Army's
expense. The affected area has been defined as the area south ofthe IAAAP, between Brush Creek
at the IAAAP's southeastern boundary, to an unnamed tributary south of Line 3A, at the IAAAP's
southwestern boundary, south to the Skunk River.
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EXTENT OF GROUNDWATER CONTAMINATION
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6.0 CONTAMINANT FATE AND TRANSPORT
This section summarizes information on the fate and transport ofcontaminants at IAAAP, adapted
principally fronl JAYCOR (1996). It focuses on groundwater-related fate and transport mechanisms,
physical and chemical properties of contaminants, and site characteristics that influence fate and
transport. Additional discussion on groundwater migration pathways is derived from data and
evaluations in this supplemental RI. Results offate and transport analyses at specific site facilities is
taken from JAYCOR (1996), supplemented by additional evaluations completed in this study.
Sections 6.1, 6.2, and 6.3 outline general fate and transport processes. Subsequent sections relate
these processes to the IAAAP and specific plant facilities.

6.1 Contaminant Transport Mechanisms

Advection and dispersion/diffusion are suggested to be the groundwater transport mechanisms most
important at this site.

Advection. Advection refers to the contaminant transport mechanism by which
contaminants dissolved in water (sollltes) are transported with the water. In porous media, the
solutes are transported along flow lines at the average linear seepage flow velocity. On the
macroscopic level, flow rate and direction are governed by the hydraulic properties ofthe media and
the nlagnitude and direction of hydraulic gradient. In fractured bedrock, flow rate and direction
depends on the occurrence, properties, and degree ofinterconnection ofopen fractures and bedding
planes and direction may be influenced by orientation ofindividual fractures or groups offractures.

Dispersion. Dispersion is the process of mechanical mixing caused by water in the
subsurface flowing around soil particles, spreading and migrating to both sides. Mechanical mixing
can cause contaminants in groundwater to be transported beyond their original occurrences.

Diffusion. Diffusion is the process by which ionic and molecular chemical species dissolved
in the water move from areas ofhigher concentration to areas of lower concentration. The processes
ofmolecular diffusion and mechanical dispersion cannot be separated in flowing groundwater. The
two processes are represented by what is called hydrodynamic dispersion. Hydrodynamic dispersion
causes the solute front to advance faster than would be predicted by the average linear velocity of
groundwater flow. A continuous source ofcontamination will cause a plume while a spill will cause
a slug that grows with time as it moves along with groundwater.

6.2 Fate of Contaminants in the Subsurface

Many complex chemical and microbiological processes affect the fate of contaminants in the
subsurface. The processes may retard or enhance contaminant movement or attenuate contaminant
concentration. Primary chemical and microbiological processes are described below.

Adsorption. Adsorption is the partitioning ofchemical constituents, specifically dissolved
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organic contaminants, from ground or surface water to natural subsurface materials. Adsorption to
soil organic matter occurs through nonionic (hydrophobic compounds) and ionic (polar organic
compounds) reactions. The rate ofthese reactions and the extent ofadsorption depends on a number
ofvariables in the soil, including organic matter content, cation exchange capacity, temperature and
pH. Adsorption ofchemicals to soil is controlled by electrostatic and chemical forces. Electrostatic
forces are caused by electron potential differences between the molecule and soil particle surface,
and chemical forces are related to ion exchange and covalent bonding of ions and complexes to
specific sites on soil particles. Adsorption ofchemical compollnds to soil occurs during contaminant
transport in groundwater flow. This adsorption is not permanent and chemicals are continually
adsorpted and released during transport. The adsorption/release phenomena retards the transport of
chemicals in groundwater, thus making estimates ofhydrodynamic dispersion conservative.

Biodegradation. Biodegradation is an attenuation process involving transformation of
organic substances to smaller molecules via oxidation and reduction mechanisms. A breakdown of
organic compounds occurs by microorganisms (bacteria, fungi, algae, and protozoa) under aerobic
and anaerobic conditions in soil, surface water, sediments, and groundwater. Biodegradation results
from the action of intracellular and extracellular enzymes on organic substrates. The presence of
microorganisms can increase the rate ofnon-biological reactions (i.e., oxidation, hydrolysis). The
rate of biodegradation is a function of the size and composition of microbial populations,
temperature, substrate concentration, availability of an energy (e.g., carbon) source and essential
nutrients, water, and the organic content ofsoil. Biodegradation may directly affect the transport of
contan1inants via chemical transformation of a compound that has different adsorption
characteristics. Biodegradation may indirectly affect the fate and transport of compollnds through
changes in the pH and redox potential of environmental media.

Volatilization. Volatilization is a phase change reaction that transfers a chemical from water
or soil to air. Chemicals with a high Henry's law constant, H, tend to be highly volatile. The rate of
volatilization is influenced by a variety of factors, including polarity and functional groups of the
molecule, molecular weight, ten1perature, wind speed, soil conditions and vapor pressure. Chen1icals
that are highly volatile generally do not adsorb to soil well.

Hydrolysis Reactions. Hydrolysis occurs when the bonds of an organic compound which
are dissolved in water, break, and new bonds are fonned with the ions OH- and H+. The rate at
which organic compounds undergo hydrolysis in water is dependent on the concentration of the
compound, temperature, and pH. For most chemicals, hydrolysis has a relatively insignificant effect
compared to biodegradation. However, hydrolysis may be significant for chlorinated organics. Other
compounds susceptible to hydrolysis reactions include amides, amines, esters, carbamates, and alkyl
halides. Alteration of the chemical compound can change its transport characteristics.

Oxidation/Reduction Reactions. Oxidation is the loss of electrons from a chemical;
reduction involves the addition of electrons to a chemical. Chemical reduction-oxidation (redox)
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reactions can occur with either organic or inorganic chemicals. These reactions are strongly
influenced by the electrical potential of the surrounding medium. Redox potentials in the range of
400 to 800 millivolts are associated with well-oxidated, aerated soils, while potentials of -1 00 to ­
500 millivolts indicate highly reduced soils. The redox potential ofa soil or water medium must be
greater or less than an organic compound's potential for oxidation or reduction to occur.

Photolysis/Photodecomposition. Photolysis is the alteration ofa chemical molecule due to
absorption oflight. It is particularly important in aqueous and atmospheric environments, and less so
on soil surfaces. Photodecomposition is a similar process. It can also occur as a result of energy
transfer from other molecules that have absorbed solar radiation. The significance ofboth ofthese
reactions varies with latitude, temperature, time of year, and climate. Again, similar to
biodegradation, photodegradation can affect transport rate via chemical transfonnation thus changing
the chemical's characteristics.

6.3 Physical and Chemical Properties of Contaminants

Chemical properties that govern the extent to which the various fate and transport processes affect
movement and disposition of chemicals in the environment are listed below and outlined in the
following paragraphs:

• Molecular weight
• Water solubility
• Density
• Vapor pressure
• Henry's Law constant
• Soil-water (organic carbon) partition coefficient
• Octanol-water partition coefficient
• Bioconcentration factor
• Speciation
• Aerobic Biodegradability Factor

Molecular Weight!Atomic Weight. The molecular weight oforganic compounds and atomic
weight of elements (i.e., metals) indicate the size of a contaminant and is used in calculations of a
number of fate and transport factors.

Water Solubility. Water solubility is the maximum concentration ofa chemical that dissolves
in a volume of pure water. Temperature, pH, dissolved substances and other environmental
conditions influence water solubility. Highly water-soluble chemicals would be expected to migrate
further in the subsurface than less soluble compounds and are more susceptible to biodegradation,
less strongly adsorbed to soil, and leach rapidly from soil. Chemicals that are not soluble or are only
slightly soluble (hydrophobic) are likely to float on water and move through environmental media
differently from chemicals that move in a water solution.
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Density. Density strongly influences the behavior ofimmiscible or low-solubility chemicals
in surface water and groundwater. Hydrophobic chemicals with a density less that water behave as
"floaters" and those with a density greater than water behave as "sinkers." Sinkers usually settle to
the bottom of a water table while floaters remain on the top of the water table.

Vapor Pressure. Vapor pressure is the pressure exerted by a chemical in its pure state, when
in equilibrium with its solid or liquid form. Vapor pressure affects the rate ofvolatilization from soil
and water, but is not the only factor influencing the rate of volatilization. Molecular weight and
water solubility are important factors for chemicals dissolved in water, and the tendency for a
chemical to adsorb to soil is an important factor in that nledium. Chemicals with low vapor
pressures are less likely to volatilize from soils, but may become airborne through adsorption to
fugitive dust particles. Chemicals with high molecular weights tend to have low vapor pressures.
For comparative purposes, the vapor pressure ofwater at 20°C is 17.5 mm Hg.

Henry's Law Constant. Henry's law constant (H) is an index ofthe degree ofvolatility ofa
chemical in dilute sollltions (mole fraction less than 0.001). It is a function of molecular weight,
solubility and vapor pressure and is expressed in units ofatm m3/mole. Values typically range from
less than 3E-07 (nonvolatile) to over 1E-3 (highly volatile). Henry's law constants in the range 3E-7
to lE-5 indicate low volatility, and values in the range lE-5 to lE-3 indicate moderate volatility
(Lyman et al. 1982).

Soil/Water Partition Coefficient. The organic carbon/water partition coefficient (Koc)
indicates the tendency ofa chemical in water to adsorb to organic carbon or soil and sediment. The
Koc is a unitless number that ranges from one to ten million (IE+7). Higher values ofKoc indicate
tighter binding to soil. Chemicals with values greater than 10,000 strongly adsorb to soil, while
values less than 1,000 indicate negligible sorption (Ney 1990). This number is used when
calculating the adsorption or retardation rate ofchemicals in soils. Chemicals with log Koc less than
3.0 are considered to be mobile (USEPA 1990). Koc values for chemicals ofconcern at several sites
are listed in Table 6-1 (following text in this section).

Octanol-Water Partition Coefficient. The Octanol-Water Partition Coefficient (Kow) ofa
chemical indicates how a chemical distributes itselfbetween Octanol, an immiscible organic solvent
(that acts as a surrogate compound for fat), and water at equilibrium. The Kow provides an
indication of adsorption potential of a compound to soil or an aquifer solid, particularly organic
material. The greater the Kow value ofa compound, the greater the tendency for adsorption in the
subsurface. Chemicals with log Kow less than 3.5 are considered to be mobile. The ratio is also an
index ofthe tendency ofa chemical to accumulate in animal fat (lipophilicity). The Kow is inversely
correlated with water solubility and directly related to the tendency to bioaccumulate. Chemicals
with low Kow values tend not to partition to plants and animals, but rather partition to air or water.
The Kow is used to predict bioconcentration in aquatic organisms.
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Bioconcentration Factor. The Bioconcentration factor (BCF) is a unitless index of a
chemical's tendency to concentrate in the tissues of organisms exposed to contaminated
environmental media. Chemicals with a high BCF (Koc greater than 10,000) tend to concentrate in
tissues to levels many times greater than are present in soil, water or food (Ney 1990).

Speciation. Speciation refers to the existence of more than one form or valence of an
inorganic chemical, such as arsenic III and V, or chromium III and VI. The various forms of the
chemical usually have significantly different fate, transport and toxicological properties.

Aerobic Biodegradability Potential. The greater the aerobic biodegradability of a
compound, the more likely it is to biologically degrade in the subsurface under aerobic conditions.

6.4 Fate and Transport Processes for Contaminant Groups at IAAAP

Groundwater contaminants of concern at IAAAP are primarily explosives, but also inorganics,
VOCs, and SVOCs. This section describes the more significant factors that affect fate and transport
processes for these groups ofchemicals, based on their properties and most influential characteristics
ofthe environment. Table 6-1 (following text) summarizes the physical and chemical properties of
site contaminants.

Explosives. Explosives are expected to be susceptible to a number of fate processes, including
adsorption, photolysis and photodecomposition, and biodegradation. Explosives concentrations
found in this supplemental Rl or reported by Mason & Hanger to exceed proposed PRGs include
RDX; HMX; 1,3,5-TNB; 2,4,6-TNT; 1,3-DNB; 2,4-DNT; 2,6-DNT; and nitrobenzene.

Koc values for RDX, HMX, DNT and tetryl indicate these chemicals are likely to be the most mobile
ofthe explosives in groundwater. TNT is the least mobile ofall the explosives, with a Koc value 5
times larger than RDX or DNT.

Photolysis is likely to be a major loss process affecting most explosive compounds. Photolysis is
expected to be an important degradation process for TNT. TNT is transformed to DNT by
photodegradation which makes it more mobile in groundwater.

2,4,6-Trinitrotoluene has been reported to biodegrade in the presence of another carbon source.
Although the nitro groups in TNT are reduced by microorganisms, ring cleavage has not been
observed. Under aerobic conditions, RDX is not significantly biodegraded. The DNTs are expected
to undergo biotransformation reactions in which a nitro group is reduced to an amino group. While
the DNTs can be used as a sole source of carbon by microorganisms, complete mineralization to
carbon dioxide and water is not expected.

Inorganics. Most ofthe inorganic contaminants at this site are metals. A number ofenvironmental
characteristics affect the fate and transport of metals. These include:
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• Other ions that enhance or limit mobility through competitive complex formation
• pH ofthe medium
• Cation exchange capacity of the medium
• Humic substances, silicates, hydrous oxides and carbonate minerals
• Oxidizing or reducing conditions

Metals detected in this supplemental RI or reported by Mason & Hanger from recent sampling to
exceed proposed PRGs (see Section 5.0) include barium, cadmium, lead, iron, and manganese.

Volatile Organic Compounds. VOCs reported above proposed PRGs in this supplemental RI
include acetone; benzene; freon; methylene chloride; 1,1 ,I-DCA; 1,1-DCE; cis-l ,2-DCE; TCE;
1,1,1-TCA; 1,1,1-TCA; and methyl ethyl ketone. These chemicals have relatively high volatilities
and water solubilities and low Koc values (less than lE+03), which make them relatively mobile in
the environment. These compounds are expected to migrate readily in surface and groundwater and
to the air.

Biodegradation oflarge volatile organic carbon compounds to smaller molecules may be significant
in environmental media at this site. For instance, tetrachloroethene is known to biodegrade to
trichloroethene. Trichloroethene biodegrades to 1,2-dichloroethylene, which degrades to vinyl
chloride. Vinyl chloride can biodegrade to ethylene, although this reaction is slow. These types of
reactions generally require high concentrations ofsubstrate and sufficient nutrients and other carbon
sources in order to proceed at environmentally significant rates.

Semivolatile Organic Compounds. The mobility ofSVOCs is expected to be relatively low based
on water solubility, Henry's Law constant, Koc and Kow. This is the case for bis(l­
ethylhexyl)phthalate, the only SVOC at the site reported in this supplemental RI to exceed proposed
PRGs. Adsorption to soil and sediment is expected to be an important fate process for this
contaminant group. Biodegradation, oxidation, and hydrolysis are also expected to be important fate
processes in soils.

Radionuclides. Radium 226/228 was reported by Mason & Hanger at the Firing Site above
proposed PRGs. Radionuclides are expected to behave in the environment in a fashion similar to
metals. In addition, radioactive decay is expected to represent an additional loss process for
individual radionuclides, although formation of decay products leads to potential generation of
additional contaminants of concern. Volatilization and biodegradation are not important fate
processes for radionuclides.

6.5 Contaminant Migration Pathways
This section discusses the principal pathways by which site contaminants at IAAAP may be
transported, based on data presented in this report supplemented by qualitative evaluation of
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additional factors which have not been specifically examined in this or previous investigations. It
focuses on migration pathways which offer greatest potential for off-site contaminant migration;
groundwater and surface water.

The principal components of the groundwater pathway are a source of water (i.e. recharge);
groundwater flowpaths; and one or more discharge points. Both the drift and upper bedrock units are
considered.

Recharge. Drift units at IAAAP are recharged by precipitation and the site is in a regional
recharge area, as characterized by downward vertical hydraulic gradients. A majority of the
precipitation falling within the plant boundaries is lost to evapotranspiration and surface runoff, the
latter directly entering the surface water pathway. The remaining water infiltrates into the drift and is
the only significant source ofrecharge to the drift. Additional recharge from subsurface inflow from
off-site, generally from the north and northwest, is considered negligible due to low permeabilities in
the drift and generally flat hydraulic gradients (paralleling surface topography). Precipitation may
infiltrate relatively rapidly into the very shallow drift soils, which are disturbed by root systems,
freeze/thaw effects, and the like. Continued infiltration to greater depths is indicated to be very slow
due to the very low soil permeabilities.

The bedrock underlying the drift at IAAAP is recharged primarily by subsurface inflow from
upgradient. Secondary sources of recharge to the bedrock within IAAAP are: direct infiltration of
precipitation, limited to exposure areas in the southwest and around Mathes Lake; recharge from
surface water, apparently limited to and probably caused by Mathes Lake; and downward flow and
discharge from the overlying drift, suggested to be very small.

Flowpaths. Groundwater flowpaths within the drift include both horizontal and vertical
components. Available permeability data indicate that groundwater flow is slow in either case, in the
order of a few feet per year. However, horizontal flow predominates due to higher horizontal,
compared to vertical, permeabilities and the sporadic presence ofhorizontally oriented silt and sand
seams. The majority of horizontal flow occurs in the upper drift zone, within 20 to 25 feet ofthe
surface and likely less, as suggested by comparing piezometric data from Line 2 wells lOA and lOB
to nearby shallow wells. Therefore, this is judged to be the primary gro~ndwater flowpath in most
areas ofthe site. Downward vertical flow also occurs, as indicated by the vertical hydraulic gradients
present throughout the plant. Conceptually, this is judged to be a secondary, and minor, flowpath at
the site, but over time could contribute to contaminant transport.

Within the bedrock, groundwater flow is expected to be primarily horizontal, but contained within
fractures and bedding planes. Overall, the rate of flow in the bedrock is probably significantly
greater than in the drift, with a majority of the flow likely occurring within the upper section,
typically more fractured and weathered. However, flow conditions are highly variable and
comparatively little of the groundwater flowing within the bedrock system is derived from sources
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within IAAAP. Groundwater flow in the bedrock is generally to the south and east, but is effected by
topography.

Discharge. Groundwater discharge from the glacial drift is to surface water, for the horizontal
component offlow, and to the underlying bedrock, for the vertical component. Since the majorityof
horizontal flow in the drift appears to occur at shallow depths, most ofthe discharge from the drift is
local, to on-site streams, including Spring, Brush, and Long Creeks and the unnamed creeks in the
southwest part of the plant. This is indicated by the direction of groundwater flow in the shallow
zone (controlled by topography toward surface drainages), by mini-piezometer data (which indicates
each of the site streams is being recharged by groundwater), and by site piezometric data (which
show hydraulic gradients from upland areas to the streams). As one result, flowpaths in the shallow
drift generally are short compared to the land area occupied by IAAAP. Thus, except for locations
near the plant boundaries, this unit alone generally would not provide a complete off-site flowpath.
A portion ofthe groundwater in the drift also is likely to flow beneath and bypass the on-site streams,
ultimately discharging to larger drainages off-site or the alluvial materials underlying these
drainages. In any case, discharge rates to surface water are small due to the low permeabilities.

Groundwater discharge from the bedrock aquifer is primarily to off-site surface waters in the Skunk
River and, ultimately, the Mississippi River, or to the associated alluvial valleys. Because bedrock is
exposed or very shallow in the downstream reaches ofsome on-site drainages, primarily Long and
Brush Creeks, discharge to surface water in these creeks also occurs locally within the IAAAP
boundaries.

Based on the above, the groundwater flowpath at IAAAP is considered complete, since it provides a
source of water, flowpaths, and discharge areas. However, from the perspective of contaminant
transport from sources within IAAAP, the following points are noted:

• Because of the low permeabilities in the drift, rates of groundwater recharge and flow are
slow. This limits the distance contaminants may be transported via the groundwater pathway
over any particular time period. Flow rates are likely to be higher in the upper bedrock
aquifer. However, the overlying clayey drift found in most source areas greatly limits the
migration ofcontaminants downward to the bedrock.

• Because most lateral flow in the drift is indicated to be in the shallow zone and flow patterns
closely parallel the ground surface, actual migration pathways within IAAAP are likely to be
relatively short from potential contaminant source areas to probable discharge points. Thus, in
most plant areas the groundwater flowpath would be truncated by discharge to surface water
before reaching the site boundaries.

• Known contaminant source areas within IAAAP are localized, when viewed on a basewide
scale, and most are considerable distances from the downgradient (generally south) plant
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boundary (i.e. Lines 1, 2, 3, 800, etc.). There are exceptions, such as Line 3A, where the
groundwater pathway may contribute to direct off-site migration.

Based on the above, the groundwater pathway, taken alone, is locally significant, but may not
constitute the primary off-site contaminant transport pathway at IAAAP. Rather, the significance of
the groundwater pathway is to provide a transport mechanism from sources within specific source
areas to relatively nearby surface streams within IAAAP boundaries. Contaminants then would
become highly mobile in surface water and may migrate off-site. Near the downgradient plant
boundary, groundwater could transport contaminants directly off-site. However, there are few
contaminant sources in these areas, except facilities near Line 3A, where groundwater pathway may
contribute to direct off-site migration.

Small concentrations of explosives, some slightly exceeding PRGs, were detected in some wells
installed in Task 13 (Additional Groundwater Data, Downstream Reach ofBrush Creek) on the
downstream reaches ofBrush Creek and wells on the south and southeast perimeters ofthe site. As
noted previously, soils encountered east ofBrush Creek in Task 13 (Additional Groundwater Data,
Downstream Reach ofBrush Creek) and locally elsewhere, such as parts ofLine 3, were generally
clayey but appeared to contain more silty and sandy seams than typically encountered elsewhere. It
is possible that these occurrences relate to differences in depositional environments which in tum
may be related to the buried bedrock valley discussed in Section 4.1. If so, the groundwater pathway
may play some part in off-site migration of contaminants in the southeast comer of the plant,
although no source for this contamination has been identified.

Surface water via streams is the principal off-site migration pathway for contaminants at IAAAP.
The surface water contribution to migration is illustrated by the following principal points, based on
data collected and evaluated in the supplemental RI.

1. Excluding NPDES discharges, base flow in site streams represents groundwater
discharge from the drift aquifer, with stream flows during "dry" periods almost entirely
due to groundwater.

2. Again excluding NPDES discharges, and based on data from Brush Creek, base stream
flow increases from upstream to downstream, suggesting increasing groundwater
discharge rates and greater drainage area. The most likely explanation is increasing
hydraulic gradients as the stream becomes more deeply incised in the drift. Base flows
of0.1 to 0.2 cfs are estimated in upstream reaches ofBrush Creek, opposite Lines I, 2,
and 3, and from 0.7 to 1.2 cfs in downstream reaches.

3. NPDES discharges to the streams contribute to stream flow, primarily in Brush Creek
but also in the unnamed creeks in the southwest of the site.
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Contaminant loadings to the stream may be derived from any of the flow contributors: runoff,
groundwater or permitted discharges. Runoffprobably contributes little to contaminant loading on
an routine basis, but may be significant in areas where contaminated surface soils are present and
during significant rain events. Groundwater may contribute significantly. However, many of the
areas ofmore significant contamination, such as Line 2, are in upstream reaches ofthe stream where
groundwater inflow is minimal. NPDES discharges, at least theoretically, may be sufficient to
account for much of the surface water contamination detected in samples, but probably not all of
these occurrences.

6.6 Site-Specific Contaminant Fate and Transport
The hydrodynamic dispersion of contaminates at IAAAP was calculated by JAYCOR (1996) for
Lines 1,2,3,800 and the Pink Water Lagoon on Brush Creek, Line 3A on Long Creek, and theEDA
on Spring Creek. Similar estimates were completed in this study for the Ammunition Box Chipper
Disposal Area in the Spring Creek watershed; the Line 1 Tank Farm and Line 9 in the Brush Creek
watershed; and Line 4B and the Firing Site in the Long Creek watershed, as part ofthis supplemental
RI. The hydrodynamic dispersion equation takes into account the hydraulic gradient at the site and
the time since release ofthe contaminants to predict concentrations in groundwater at distances from
the initial release and at various time intervals. Adsorption retards transport of contaminants,
making hydrodynamic dispersion calculations conservative estimates of contaminant transport.

6.6.1 JAYCOR (1996) Modeling
JAYCOR used two time periods since release in their calculations: 50 years was used to represent
time since releases were first made in the 1940's; and 20 years to represent time since releases were
halted by improved disposal practices. Hydraulic gradients specific for each site were obtained from
geologic profiles in the Draft Final RI Report. Line 1 has the steepest hydraulic gradient (0.026 ft/ft)
ofany ofthe sites analyzed in Brush Creek. Line 2 had a hydraulic gradient of0.01 ftlft, while Line
3 and the Line 800/Pink Water Lagoon area had a hydraulic gradient of0.003 ft/ft. The permeability
used at all the sites at Brush Creek was 4 x 10-4 cm/sec, which is an average of the slug tests
performed in Brush Creek. The hydraulic gradient for both the EDA and Line 3A sites was 0.016
ftlft. The permeability from slug tests in wells G-3 (Long Creek) and G-29 (Spring Creek) were also
the same at 6.7 x 10-5 cm/sec. These values were used in an equation for hydrodynamic dispersion
published by Fetter (1988). Principal results reported by JAYCOR are summarized below.

Brush Creek

Line 1:

~ ~T~'!:L"oN HARZA

Distance to nearest significant drainage feature is approximately 1000 feet.

20 year estimated distance from source: 700 - 1000 feet with majority between
700 and 800 feet: discharge concentration is approximately 0.24% of initial
concentration released.
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Discharged to Brush Creek In

/71

Line 2:

Line 3:

Line 800:

Distance to significant drainage feature is approximately 1300 feet.

20 year estimated distance from source: 300-600 feet with the majority existing
between 300-400 feet.

50 year estimated distance from source: 650-1300 feet with the majority existing
between 650- 800 feet. Discharge concentration is approximately 6.5% ofinitial
concentration released.

Distance to significant drainage feature is approximately 1500 feet.

20 year estimated distance from source: 100-300 feet with majority existing
between 100-150 feet.

50 year estimated distance from source: 250-750 feet with the majority existing
between 250 -350 feet.

Distance to significant drainage feature is approximately 1100 feet

20 year estimated distance from source: 100-300 feet with majority existing
between 100-150 feet.

50 year estimated distance from source: 250-750 feet with the majority existing
between 250 -350 feet.

Long Creek/Skunk River

Line 3A:

Spring Creek

EDA:

Distance to significant drainage feature is approximately 1000 feet.

20 year estimated distance from source: 75 - 300 feet with the majority between
75- 125 feet.

50 year estimated distance from source: 200-750 feet with the majority between
200 - 350 feet

Distance to significant drainage feature is approximately 1000 feet.
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20 year estimated distance from source: 75 - 300 feet with the majority between
75- 125 feet.

50 year estimated distance from source: 200-750 feet with the majority between
200 - 350 feet

6.6.2 Supplemental Modeling
To supplement the JAYCOR model evaluations, fate and transport evaluations were completed for
additional sites found to contain contaminants in groundwater exceeding PRGs. Additional sites
included: the Ammunition Box Chipper Disposal Area; the Line 1Tank Farm; Line 9; Line 4B; and
the Firing Site. Fate and transport was modeled using the solute transport program AT123D.
Advective and dispersive transport equations were used to calculate concentrations as functions of
location and time. Adsorption was incorporated into the calculations through a retardation factor for
each contaminant. Molecular diffusion coefficients were used in calculating the transport ofbis (2­
ethylhexyl)phthalate; 1,1- dichloroethylene; trichloroethylene; and methylene chloride. Chemicals
were calculated separately for sites with multiple contaminants above screening criteria. Wells in
which PRGs were exceeded in groundwater and surrounding areas with detectible levels of
contamination below PRGs were assumed as source areas. To facilitate calculations, the entire area
was assumed to be contaminated at the same level as the highest concentration detected in a well in
that area at the time ofthe sampling. No biodegradation was assumed in the model, a conservative
assumption for organics. The source was considered to be a slug discharge. Contaminant
concentrations were calculated at the source, at the creek and at various intermediary points for time
periods of 10, 20, 30, 40 and 50 years from June 1997, the time of sampling. The results of the
modeling are outlined below.

Ammunition Box Chipper Disposal Area - Spring Creek was approximated as 1,000 feet from
the source ofcontamination for all contaminants modeled.

RDX - The initial maximum concentration ofRDX in groundwater at the site was 2.8
IlgiL. After 50 years the modeled concentration at the source was 0.2 IlgIL and the
concentration at the creek was 0.02 IlgIL. The PRG for RDX is 2 ugIL. The
concentration at the source after less than 10 years is 0.4 ugIL, below the PRG.

1,3-Dinitrobenzene - The initial maximum concentration of 1,3-dinitrobenzene in
groundwater was 4 IlgiL. After 50 years the concentration at the source was estimated
to be O.4llgIL and the concentration at the creek was estimated to be 0.008 IlgIL. The
PRG for 1,3-dinitrobenzene in groundwater is 11lglL. The concentration at the source
is 0.7 IlgiL in less than 10 years, below the PRG.

Bis(2-ethylhexyl)phthalate - The initial maximum concentration of bis(2­
ethylhexyl)phthalate in groundwater was 76.7 IlgiL. After 50 years the concentration at
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the source was estimated to be 18 flg/L and the concentration at the creek was estimated
to be 0.0 flgIL. The PRG for bis(2-ethylhexy1)phthalate in groundwater is 6 flgIL. The
concentration at the source is 18 flgIL after 50 years, remaining above the PRG.

Line 1 Tank Farm - Brush Creek was approximated as 900 feet from the source of
contamination for all contaminants modeled.

1, 1-Dichloroethylene - The initial maximum concentration of 1,1-dichloroethylene in
the groundwater at the site was 8 flgIL. After 50 years the concentration at the source
was estimated to be 0.5 flgIL and the concentration at the creek was estimated to be
0.00002 flgIL. The PRG for 1,1-dich10roethylene in groundwater is 7 flgIL. The
concentration at the source is 0.8 flgIL in less than 30 years, below the PRG.

Trichloroethylene - The initial maximum concentration of trichloroethylene in the
groundwater at the site was 6 flg/L. After 50 years the concentration at the source was
estimated to be 0.4 flg/L and the concentration at the creek was estimated to be 0.00002
flgIL. The PRG for trichloroethylene in groundwater is 5 flgIL. The concentration at
the source is 1.1 flgIL in less than 10 years, below the PRG.

Line 9 - Brush Creek was approximated as 2,500 feet from the source ofcontamination for all
contaminants modeled.

Freon - The initial maximum concentration offreon in the groundwater at the site was
229,000 flg/L. After 50 years the concentration at the source was estimated to be 5,450
flgIL and the concentration at the creek was estimated to be 0.0002 flg/L. The PRG for
freon in groundwater is 59,000 flgIL. The concentration at the source is 22,300 flgIL in
less than 10 years, below the PRG.

Methylene Chloride - The initial maximum concentration ofmethylene chloride in the
groundwater at the site was 8.5 flgIL. After 50 years the concentration at the source was
estimated to be 0.4 flgIL and the concentration at the creek was estimated to be 0.0006
flgIL. The PRG for methylene chloride in groundwater is 5 flgIL. The concentration at
the source is 2.8 flgIL in less than 10 years, below the PRG.

Line 4B - Long Creek was approximated as 3,000 feet from the source.

Methylene Chloride - The initial maximum concentration ofmethylene chloride in the
groundwater at the site was 7.6 flgIL. After 50 years the concentration at the source was
estimated to be 1.5 flgIL and the concentration at the creek was estimated to be 0.0
flg/L. The PRG for methylene chloride in groundwater is 5 flg/L. The concentration at
the source is 1.9 flg/L in less than 10 years, below the PRG.

~ !Y1~,tt"ONHARZA
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Firing Site - The creek was approximated as 300 feet from the source.

Radium 226 - The initial maximum concentration ofradium 226 in the groundwater at
the site was 62 pCi/L. After 50 years the concentration at the source was estimated to
be 0.0002 pCi/L and the concentration at the creek was estimated to be 0.0 pCi/L. The
PRG for radium 226 in groundwater is 20 pCiIL. The concentration at the source is 1.8
pCi/L in less than 10 years, below the PRG.

6.6.3 Off-Site

The past detection of explosives in groundwater wells along Brush Creek to the southwest and in
Augusta to the south indicates that contaminants have migrated from the IAAAP off-site. There is
little data available on the nature and extent of groundwater contamination in these areas and
discussion of possible fate and transport is hypothetical. Particularly along Brush Creek, the most
likely migration pathway is surface water. Visibly contaminated water ("pink water") was reported
in the past to have washed down Brush Creek during high waters. Within the IAAAP and for a few
miles downstream, review of surface topography suggests that the creek should continue to be a
gaining stream because it remains incised into the drift aquifer and would receive recharge from
groundwater. Therefore, in these areas, impacts on adjacent groundwater would have remained
minimal and the contaminants would have remained mobile in the surface water. When the creek
reaches the flood plain ofthe Mississippi River to the southwest, near where the contaminated wells
were located, surface topography becomes flat and the groundwater table would be expected to be
very shallow, equivalent to the water level in the creek. Also, in the Mississippi river valley area,
alluvial sediments are expected to consist ofsands, silts, and gravels, much more permeable than the
glacial drift found within the IAAAP. Because of the flat terrain, surface water gradients would
become very flat, allowing any contaminated sediments to settle. Because of the similarly flat and
shallow groundwater gradients, and higher permeability of the sediments, the surcharge placed on
Brush Creek by flooding would allow loss of surface water to groundwater, allowing any
contaminants to impact the adj acent groundwater and the shallow wells.

6.6.4 Summary
The results of fate and transport modeling were reported by JAYCOR (1996) as suggesting that
contamination originating at Lines 1 and 2 are discharging to Brush Creek. Line 1 would have
already discharged releases from the 1970s and Line 2 is currently releasing discharges that would
have originated during production in the 1940s. Also based on these estimates, Line 3, the Pink
Water Lagoon/Line 800 area, Line 3A, and the EDA are not yet discharging to their respective
creeks.

Results offurther modeling in this supplemental RI suggest that concentrations ofcontaminants may
have reached surface water, or could in the future, from modeled source areas at the Ammunition
Box Chipper Disposal Area, the Line 1 Tank Farm, Line 9, and the Firing Site. However, modeled
concentrations at the creeks are all well below groundwater PRGs, generally by several orders of
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magnitude. Contaminants are not indicated to reach Long Creek from Line 4B. Model results
estimate that contaminant concentrations in groundwater at the modeled sources will be below PRGs
generally within 10 years, except bis(2-ethylhexyl)phthalate at the Ammunition Box Chipper
Disposal Area.

<0» !Y,!T~EtL7S0' HARZA

Page 6-15



o o
Table 6-1. Supplemental Modeling of Contaminant Fate, Various Sites

o

EllImotod Ph... DImonolonl A..lIlIod Aquifer & Flow I'ropor1l.. PhY11c11 & ChornJeol Propor1lel OleponMly An.' Co""ntratlon

Mulmllll Hyd"ullc Hyd"ullc Olrey Bulk Soli Molecule, Decey M... Olltonco lIo 01 O~glnel
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ROX 2.8 1.00E.Q2 5.00E.Q4 NA NA 0.16 0.025 0.90%

Spring Creek Ammunilkln Box Chipper
1,3-DNB 4 7.62 60.98 121.95 39% 8.64E.Q2 0.039 0.0086 1350 1.5OE.Q2 7.5OE.Q4 NA NA 0.32 300 30 10 1.68 0.0086 0.21%

DioposaI AIle

BIs(2.u.y1ho><)1)phtl1lllalo 76.7 1.00E.05 5.00E.Ql 3.16E.05 NA 2950 0.0 0.00%

1,I ..DCE 8 6.5OE.Ql 3.25E.Q4 9.07E.Q5 NA 0.06 oo19סס0.0 0.00%

Line 1Tenk Farm 7.62 38.11 30.49 39% 8.64E.Q2 0,018 0.004 1350 274 27.4 9.13 1.53

TCE 6 6.5OE.Ql 3.25E.Q4 7.86E.Q5 NA 0.06 oo16סס0.0 0.00%

BrushC....

Froon 229OIlO 1.60E.Q2 8.00E.Q4 NA NA 2900 0.00024 0.00%

Line 9 7.62 68.8 15.24 39% 8.64E.Q2 0.047 0.0104 1350 833 83 27.78 4.67

Methylene Chloride 8.5 6.70E..oo 4.35E.05 1.01E.Q4 NA 3 0.00063 0.01%

Line 4B Melhyteno Chloride 7.8 7.62 8.1 6.1 43% 8.64E.Q2 0.0053 0.0011 1350 8.70E..oo 4.35E.05 1.01E.Q4 NA 0.Q3 915 91.5 30.5 5.12 0.0 0.00%

LongC....

FIlingSilll Radium 226 62 \ 60.98 60.98 43% 8.64E.Q2 0.02 0.004 1450 NA 4.5OE.Ql NA 6.17E.Q4 0.17 100 10 3.33 0.56 0.0 0.00%
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(d) _ dilluolon valueo from USEPA Sol Sa80nlng Guidance, Technical Battground Documon\ 1996d.
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7.0 BASELINE RISK ASSESSMENT
A human health Baseline Risk Assessment (BRA) was completed for the IAAAP by JAYCOR and
ICAIR Life Systems, Inc. and is provided in the RI Report (JAYCOR, 1996). Therefore, no human
health BRA activities were conducted in this supplemental groundwater RI. An ecological risk
assessment addendum (ERAA) was prepared previously (Harza, 1998) addressing ecological risks on
a watershed basis. Principal findings of these studies are summarized in this section. The human
health BRA is outlined with reference to JAYCOR (1996).

7.1 Human Health

The human health BRA for the IAAAP was prepared by JAYCOR and ICAIR (1996) using data
collected prior to 1996. The BRA is an analysis ofthe potential adverse health effects (both current
and future) resulting from exposures to hazardous substances in soil, groundwater, surface water and
sediments at IAAAP. Major steps in the risk assessment as identified by JAYCORJICAIR are
summarized below.

7.1.1 Chemicals of Potential Concern

Analytical data from soil, groundwater, surface water and sediments were evaluated to identify
chemicals ofpotential concern at the site. Any chemical detected in a sample was considered to be a
possible chemical of concern. Chemicals were eliminated from consideration only if they were
detected infrequently or if they are essential nutrients and are nontoxic at the levels encountered at
the IAAAP. Chemical groups selected included inorganics, volatiles, semivolatiles, PAHs,
phthalates, pesticides/PCBs, explosives, and radionuclides. In total, 88 chemicals were selected.

7.1.2 Exposure Scenarios

Based on a review of site conditions including land use, contamination patterns and human activity
patterns, the populations most likely to be exposed are:

• Current on-site workers
• Current off-site residents (adults and children)
• Current on-site visitors

The most important exposure pathways are judged to be:

• Ingestion of contaminated groundwater, soil, surface water and sediments.
• Dermal exposure to soil, sediments, surface water and groundwater.
• Inhalation exposure to VOCs released from groundwater to indoor air.

7.1.3 Estimated Human Health Risks

The risk of cancer from exposure to a chemical is described in terms of the probability that an
individual exposed for his or her lifetime will develop cancer. Typically, cancer risks of 1x10-6 (one
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in one million) or lower are considered to be so small that they are ofno practical concern. Higher
cancer risk levels may be cause for concern, and the USEPA typically requires remediation if risks
exceed lxl0-4.

The estimated cancer risks for current off-site residents using groundwater wells for household uses
range from lxl 0-5 to 5xl0-5

. Cancer risks for workers at various IAAAP sites range from 7xl0-8 to
5xl0-4 and for visitors at IAAAP locations from lxl0-8 to 5xl0-7

• Risks for workers at Line 3 and
Line 3A are 2x 10-4 and 3x10 -4, respectively. Chemicals contributing to these risks are mainly 2,4,6­
TNT and RDX. Radiation risks for workers at Line 1 and the Firing Site are 4xl0-4 and 5xl0-4,
respectively. Radionuclides contributing to these risks are mainly potassium 40, thallium 208,
actinium 228, and bismuth 214. Subsequent data reported by Mason & Hanger for the Firing Site
showed values above proposed PRGs for radium 226/228 and for alpha gross.

Evaluation of noncarcinogenic risk is accomplished by comparing a calculated intake with an
acceptable intake for each chemical and for each pathway that contributes to a population's exposure.
The ratio of the calculated intake versus the acceptable intake is termed the hazard index (HI).

No HI values greater than 1 are indicated for any current off-site residential or on-site visitor
population evaluated at IAAAP, indicating that noncarcinogenic health effects due to these
exposures do not appear to be ofconcern for these populations. For workers, HI values are also less
than 1, except at Line 3 and Line 3A, where HI values are 30 and 10, respectively. Chemicals
contributing to these HIs are 2,4,6-TNT and RDX. On this basis, it is possible that workers at these
locations may be at risk from the noncarcinogenic effects ofthese chemicals.

7.1.4 Uncertainties
There are a number of stages in the risk assessment process where precise evaluations are not
possible. These include uncertainties regarding the true concentrations of chemicals in
environmental media, the amount ofcontaminants taken in by humans, and the likely consequences
of the resulting exposure.

While some of these limitations lead to an underestimate of risk (e.g., lack of appropriate toxicity
data, inability to quantify some exposure pathways), most assumptions and professional judgments
made are more likely to overestimate than underestimate risk. Consequently, the risks derived for
this site should be considered approximate and are more likely to be high than low (JAYCOR and
ICAIR 1996).

7.2 Ecological Risk Assessment
Based on the ERAA for the IAAAP (Harza, 1998), contaminant pathways to ecological receptors are
primarily water borne and include soil erosion and sediment transport, groundwater movement
toward drainages and surface water draining the IAAAP. All pathways are likely to be concentrated
by or to follow existing surface drainage patterns. Consequently, key receptors selected for the
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ERAA include plant and animal individuals and communities found in the flood plain environment.
Small mammals inhabiting the flood plains are exposed to contaminants through their diet,
burrowing and other activities. These same animals are an important prey item forraptors, including
the federally-listed threatened species bald eagle (Haliaeetus leucocoephalus). The white-footed
mouse (Peromyscus leucopus), meadow vole (Microtus pennsylvanicus), and short-tailed shrew
(Blarina brevicauda) were identified as receptors. One assessment endpoint used in the ERAA was
the viability of the bald eagle population, with the body burdens ofcontaminants of environmental
concern (COECs) in prey as the measurement endpoint. The quality of the flood plain forest
community was also a measurement endpoint, using data from Horton et at. (1996). They
inventoried 30 forest community sites in, or near, the IAAAP and scored them according to six
metrics. In addition, there were two aquatic ecosystem endpoints: Aquatic macroinvertebrate
community structure in streams draining the IAAAP was measured and assessed using the USEPA's
Rapid Bioassessment Protocol (RBP) III technique (Plafkin et aI., 1984). Because ofits listing as a
threatened species by the State onowa, the orangethroat darter was selected as a key receptor for the
aquatic ecosystem. The levels ofCOECs bioaccumulated in related darters (Etheostoma spp.) were
measured.

7.2.1 Brush Creek Watershed
Aquatic Ecosystem. Five explosives, 14 metals, and 2 organic chemicals were identified as

aquatic COECs for the Brush Creek watershed. A hazard quotient (HQ) greater than unity suggests a
risk ofadverse effects. Based upon available data, possible aquatic risks would be expected for lead
(HQ=1.1), silver (HQ=14), thallium (HQ=1.7), and barium (HQ=19). Hazard quotients for
explosives and other organic chemicals were less than unity. Significant uncertainty is attributed to
the risk estimates for metals. The reference toxicity values (RTVs) for the metals showing HQ
exceeding unity are poorly developed, particularly for barium and silver, the two metals with the
highest HQ. The uncertainty for the risks posed by the explosive and organic COECs is considered
to be low to moderate. The RTVs for these compounds were based on species other than the
orangethroat darter and the Brush Creek fauna, but have transspecies uncertainty factors taken into
account.

The health of the aquatic benthic community was measured using the RBP Ill. Ten sampling sites
throughout the Brush Creek watershed were generally similar to the reference site. Four of the
stations were rated as slightly impaired. However, most stations (including the stations that were
rated as slightly impaired) scored better than the reference station for several metrics.

The community based risk evaluation using the RBP is the most reliable indicator of ecosystem
health. The uncertainty of the RBP is considered to be low. The technique is widely used in the
industry for evaluation ofaquatic impacts. The RBP includes eight metrics. hnpacts not assessed by
one metric should be evaluated by another. Hence, the benthic community assessment should
provide the greatest level of accuracy with the least uncertainty.
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Terrestrial Ecosystem. Five explosives, seven metals, four base neutral organics and six
pesticides/PCBs are COECs for the terrestrial ecological risk assessment for the Brush Creek
watershed. Terrestrial COECs that tend to biomagnify include mercury, p,p'-DDD, DDT, DDE,
dibenzofuran, PCB 1260, and chlordane.

Explosive chemicals do not appear to present any significant risk to small mammals in the Brush
Creek watershed. Aluminum and silver may present some level ofrisk to white-footed mice at some
of the sites. Aluminum is naturally present at about 7% by weight so the levels in IAAAP soil are
not elevated above typical levels and should not be a hazard to small mammals. The HQ for silver at
one site in the watershed is 1.4. The white-footed mouse RTV is a lowest-observed-adverse-effect
level (LOAEL) dose, and it would therefore appear that silver contamination at that site presents a
risk to small mammal populations. The effects should be limited to the benign discoloration of
mouse skin tissue.

The uncertainty associated with the estimate of terrestrial risk is moderate to high, perhaps in part
due the conservative assumptions applied throughout this study. Most RTVs used in the terrestrial
study are no-observed-adverse-effect level (NOAEL) estimates, more conservative than LOAEL
doses for estimating risk. Even HQs exceeding unity may not result in toxic symptoms in an
individual associated with the LOAEL dose.

The site quality index prepared by Horton et at. (1996) reflects the ecological condition of a site in
comparison with other sites within and beyond the Brush Creek watershed. Of the four sites
classified in the Brush Creek Watershed, one was classified as having significant value as a natural
area and three were classified as having "marginal value as natural areas." North of Plant Road K
represents the highest quality forest in the Brush Creek watershed, likely related to its relatively large
size (Horton et at. 1996). Contamination in the drainage is heaviest in the northern, upland areas of
the drainage and affects the site north ofPlant Road K more than sites south ofthat road. Therefore,
it appears that IAAAP facility development, through restriction of forest lot size, may be limiting
forest quality to the same or more degree as contamination.

7.2.2 Long Creek Watershed
Aquatic Ecosystem. One explosive, twelve metals, and four chlorinated organic chemicals

were identified as aquatic COECs in the Long Creek watershed. Ofthe seventeen COECs identified,
three are biomagnifying COECs. Aquatic risks from COECs in the Long Creek drainage are likely
limited to barium, with a HQ of33. A significant uncertainty factor is attributed to the risk estimate
for barium. Biomagnifying COECs do not represent any significant risk to darter populations.
Concentrations of these chemicals could not be detected and do not appear to be significantly
influencing the food chain.

There were three benthos sampling locations on tributaries to Long Creek and two on Long Creek
itself, including the reference station. Compared to the reference station. Two of the stations are
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considered unimpaired and benthic community structure is not exhibiting ecological stress, as
measured by the RBP. The other two stations were rated as slightly impaired. The communitybased
risk evaluation using the RBP is considered to be the reliable indicator of ecosystem health. The
uncertainty of the RBP as an indicator of aquatic health is considered to be low.

Terrestrial Ecosystem. COECs identified from screening the Long Creek watershed soils
database including five explosives, six metals, three base neutral organics and five pesticides.
Calculated HQ values for all COECs were below unity.

Fifteen of the study sites for the forest community quality assessment were in the Long Creek
Watershed. Two sites are rated as having exceptional value as natural areas, six are rated as having
significant value as natural areas, four as "marginal value as natural areas," and three sites had
insufficient data. Sites adjacent to Road K represent some ofthe highest quality forest in the Long
Creek watershed and the entire IAAAP. Horton et at. attributed this to the relatively large size and
undisturbed nature of the forest tracts in that area. There is no evidence for adverse effects on the
terrestrial ecosystem of Long Creek watershed from IAAAP operations.

7.2.3 Spring Creek Watershed

Aquatic Ecosystem. Three explosives, ten metals and one PNA are aquatic COECs. None of
the COECs are biomagnifiers. The copper HQ is 3.5, lead HQ is 1.3, and barium HQ is 27,
indicating a possibility of adverse effects. Uncertainty is moderate to high for the aquatic metals
risks estimate.

Six benthos sampling sites were spaced throughout Spring Creek, extending well downstream ofthe
IAAAP. Two sites within the IAAAP are rated as unimpaired in comparison to the reference and
three sites farther downstream are rated as slightly impaired. The RBP provides the greatest level of
accuracy with the least uncertainty.

Terrestrial Ecosystem. A hazard quotient ranging from 18 to 23 is indicated for aluminum
in risk estimates for the white-footed mouse. As indicated earlier, aluminum is at least 7% of the
lithosphere and is within normal levels at IAAAP. Exposure is likely overestimated and aluminum is
not likely a significant risk to small mammals living there.

Within the Spring Creek watershed, no terrestrial COECs that would biomagnifywere identified. To
confirm that bio-magnification of COECs is not posing significant risk to resources of special
concern, these chemicals were measured in eagle prey. No detectable residues were found.

Six of the study sites for the forest community quality assessment were in the Spring Creek
Watershed. Sites south of Plant Road P and north of Plant Road K represent the highest quality
forest in the Spring Creek watershed. The ratings of the two sites as "significant" natural
communities are likely related to the large size of the forest in those areas. Relatively small forest
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tracts are in the study locales south ofRoad G and north ofRoad P. Contamination in the drainage is
heaviest in the vicinity ofthe Explosive Disposal Area, south ofRoad G/north ofRoad P where the
forests are "considered of marginal value as natural areas" in the SQI rating system. Because the
reference station is not contaminated, but is also rated as having "marginal value as a natural area," it
appears that IAAAP facility development, through restriction offorest lot size, maybe limiting forest
quality to the same or a greater degree than contamination.

7.2.4 Skunk River Tributaries Watershed
Aquatic Ecosystem. The aquatic assessment endpoint for the Skunk River watershed is

health of the benthic macroinvertebrate community, as measured using the Rapid Bioassessment
Protocol III. The small streams in this watershed originate on the IAAAP property and have
contaminated areas in their headwaters. Therefore, no reference site is available within the
watershed and the reference site used for Long Creek watershed was selected for use in this
watershed. In comparison to the reference station, one site was rated as unimpaired and the other
was rated as slightly impaired. The benthic community at the latter is likely environmentally
stressed, but that stress could result from poor habitat quality and intermittent flow as well as
chemical contamination. Identifying the likely cause of the stress at cannot be clearly determined
from a comparison with the reference station, but such a comparison suggests physical habitat and
flow to playa major role.

No fish samples were taken in the Skunk River tributaries.

Terrestrial Ecosystem. COECs in this watershed include an explosive, five metals, and two
pesticides (both of which biomagnify). In risk estimates for the white-footed mouse and the bald
eagle, the only HQ greater than unity is for aluminum, HQ=2l. Aluminum is not likely a significant
risk to small mammals living in the area for reasons discussed above.

The forest communities in the small drainages to the Skunk River are some of the highest quality
forests on the IAAAP. Site quality indices indicate exceptional quality forest communities at three
sites and significant communities at the other two sites surveyed. Several State-protected plants are
recorded in the watershed and are not being threatened by ongoing IAAAP operations.

7.2.5 Summary
The most important and least uncertain indicators of ecological health, the benthic community
structure and the forest community structure indicators, show the IAAAP environment to be slightly
impaired to unimpaired. The forest community has been impacted by reduced forest plot size more
than by contamination.
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This section summarizes principal conclusions reached during the supplemental RI at IAAAP.
Conclusions are current as of 1997 when the investigations were performed. Section 8.1 summarizes
task-specific conclusions and Section 8.2 basewide issues.

8.1 Site-Specific Conclusions

Task 1. Evaluation of NPDES Discharges (Section 3.1):

1. Discharges to Brush Creek permitted under NPDES comprise a significant proportion of
stream flow in Brush Creek.

2. Based on available monitoring data, explosives concentrations are introduced primarily to
Brush Creek, but also to Spring Creek and small unnamed creeks in the southwest part ofthe
site.

3. Mass loading estimates coupled with measured streamflows in Brush Creek indicate that
NPDES discharges could be responsible for measured concentrations ofexplosives in surface
water along Brush Creek, including off-site.

4. Groundwater contributions to flow (and possible loading) in Brush Creek increase from
upstream to downstream and are small in most of the principal production areas of the
facility.

Task 2. Monitoring Well Inventory (Section 3.2)

1. Approximately 335 monitoring wells, piezometers, and water supply wells have been
installed at IAAAP over a period ofmany years, in addition to wells installed in this study.

2. Of these, approximately 278 could be located in field inspections. Others have been
removed, destroyed, or otherwise compromised.

3. Most wells appear in useable condition. Some require maintenance and a few should be
abandoned. Possible maintenance issues were provided to IAAAP separately.

Task 3. Basewide Groundwater Levels (Section 3.3)

1. Groundwater levels were measured in 262 new and existing monitoring wells and
piezometers throughout IAAAP over a four day period.
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2. Measured wells are located throughout IAAAP and are screened variably in upper, middle,
and lower drift units and in the upper bedrock.

3. Measurements are used in evaluation ofbasewide and site-specific groundwater flow.

Task 4. Resurveying Existing Monitoring Wells (Section 3.4)

1. 304 existing and new monitoring wells and piezometers were resurveyed or surveyed, as
applicable, for horizontal (coordinates) and vertical (ground and top of casing elevations)
location.

2. Revised locations and elevations were used in this report and are provided in a well inventory
data base.

Task 5. Hydraulic Integrity Testing, Existing Monitoring Wells (Section 3.5)

1. Integrity testing was performed on 28 selected monitoring wells throughout IAAAP. Of
these, 5 wells were found to perform anomalously and the remainder satisfactorily.

2. The 28 wells tested represent about 1/3 of the wells at IAAAP which are provided with
dedicated sampling pumps or bailers. Results ofthis task suggest that a majority ofwells not
routinely sampled are in acceptable condition and available for groundwater measurements,
if needed. However, each well that was not tested would require evaluation.

3. Results of testing were provided to IAAAP separately so that various maintenance issues
could be addressed.

Task 6. Ammunition Box Chipper Disposal Area (Section 3.6)

1. The location of the former ammunition box chipper disposal facility was not evident on
historical aerial photographs.

2. Shallow groundwater flow at this site is generally south-southeastward, toward Spring Creek.

3. Groundwater samples were collected from three shallow existing wells and seven temporary
wells within, upgradient, and downgradient from the area. RDX (2.8 ugIL) was found in one
existing well and 1,3-DNB (4 ugIL) in another, both slightly above the HALs. Bis(2­
ethylhexyl)phthalate (26.4 to 76.7 ugIL) also was detected in the three existing wells, above
the MCL. Later sampling by Mason & Hanger did not report Bis(2-ethylhexyl)phthalate and,
although RDX and 2,4,6-TNT were detected, no explosive constituents exceeded available
PRGs.
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4. Based on the presence of explosives in two groundwater samples, the ammunition box
chipper disposal area is of potential environmental concern. However, no specific
contamination source is apparent and concentrations are variable, at times below and at times
slightly exceed PRGs. Further monitoring would determine whether explosives consistently
exceed available PRGs.

Task 7. Surface Water and Sediment Sampling, Site Drainages (Section 3.7)

1. Sediments in site drainages were found to be thinner than previously thought, generally less
than 2 feet thick and rarely more than 4 feet thick.

2. Sampling in the Spring Creek Drainage indicates the presence ofsmall concentrations ofthe
explosive RDX in surface water within the IAAAP; however, explosives were not detected in
sediments along this drainage or in the off-site sampling area.

3. Surface water sampling along Brush Creek indicates the presence of several explosive
chemicals at all locations, including the downstream off-site locations.

4. Sediment sampling along Brush Creek also indicates the presence of explosive
contamination. Concentrations are high in middle reaches of the Creek within IAAAP,
particularly the area just downstream from Lines 2 and 3. However, no explosives were
detected in sediment in downstream reaches within IAAAP, or further downstream off-site.
Therefore, impacts to sediments appear limited to on-site areas.

5. Sampling on Long Creek did not indicate the presence ofexplosives or other contamination
in either surface water or sediment and either on-site or off-site.

6. Sampling in one of two unnamed creeks draining the southwest part ofIAAAP identified
trace concentrations of the explosives RDX and HMX in surface water. No apparent
contamination was detected in the sediment or in samples from the other unnamed creek.

7. Generally, based on all sediment sampling, explosives contamination, where present, is
prevalent in the near-surface sediments rather than deeper sediments.

Task 8. Mini-Piezometers, Site Drainages (Section 3.8)

1. Mini-piezometer readings indicate that Brush Creek is a "gaining" stream throughout
IAAAP, being recharged from groundwater.

2. Additional mini-piezometer readings in Spring Creek indicate this creek also is "gaining" or
in equilibrium.
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3. No mini-piezometers could be installed on Long Creek because of shallow bedrock.
However, the stream was visibly being recharged by groundwater seeps.

Task 9. Stream Flow Meters, Site Drainages (Section 3.9)

1. Flow in Brush Creek during low flow periods ranges from 0.11 cfs upstream to 2.65 cfs
downstream; contributors to flow during these periods are groundwater and plant wastewater
discharges.

2. Groundwater contributions increase from upstream to downstream possibly due to increasing
head as the streams become more deeply incised.

3. Estimated groundwater contributions to the creek are relatively small in upstream reaches,
where most ofthe plant production facilities are located.

Task 10. Pumping Test, Line 2 (Section 3.10)

1. Soils underlying Line 2 consist of silty, sandy clay tills with thin, intermittent, and
discontinuous silt, sand and gravel seams.

2. The clayey soils have low permeabilities and, although saturated below shallow depths,
produce little water to wells.

3. Because of these conditions, extraction pumping from wells would be of limited
effectiveness, requiring many wells pumping at very slow rates. Wells can be expected to be
pumped dry at even slow pumping rates.

4. These conditions are generally characteristic ofglacial drift throughout IAAAP. Siltier soils
and/or slightly more extensive sand and gravel are present locally and extraction wells could
be considered on a site-by-site basis.

Task 11. Soil and Groundwater Sampling for VOCs (Section 3.11)

1. Building 1-03-05. Sampling at this site identified no VOCs in soil or groundwater
attributable to the site.

2. Line 1 Tank Farm. VOC contamination, primarily petroleum related hydrocarbons, were
detected in soil and groundwater near and generally west ofthe southernmost above ground
storage tank. Follow-on sampling indicated contamination is limited to the immediate area
of this tank and does not extend east of the tank. 1,1-DCE at 8 ugIL and TCE at 6 ugIL
slightly exceeded PRGs in groundwater. However, VOCs at this site appear localized and at
small concentrations.
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3. Buildings 2-02 and 2-03. Sampling results suggest that small concentrations of VOCs,
variably BTEX and benzene compounds, are present in soil and groundwater locally within
this area. Small VOC concentrations, primarily ethyl benzene, xylene and toluene, were
found in soils at 10 foot depths and in groundwater just northeast of Building 2-03. Trace
VOC concentrations, primarilybenzene compounds, also were found in soil and groundwater
just southwest ofBuilding 2-02. These chemicals were not found in soil at greater depths.
Detections in the two initial groundwater samples included xylenes up to 9 ug/L, benzene at
2 ugIL, and chlorobenzene at 93 uglL, none exceeding PRGs. No VOCs were detected in
follow-on groundwater sampling to detennine extent to the north, south, and west. VOCs are
present in soil and groundwater at this site, but appear highly localized and at small
concentrations.

4. Building 3-03. 1,2,4-trimethylbenzene at (0.03 mglkg) and freon up to 0.19 mglkg were
detected in soils up to 5 feet deep immediately adjacent to this building. Freon at 11 ugiL
was detected in the groundwater sample, well below the PRG. Freon may be present, or
could result from previous sampling at Building 9-57 (see below). No VOCs were detected
in deeper soils. VOCs at this site appear highly localized and at small concentrations.

5. Building 3A-03-01. VOCs detected in one of the shallow soil samples in the immediate
vicinity of this building included 1,2,4-trimethylbenzene (0.028 mglkg), n-butyl benzene
(0.15 mglkg), sec-butyl benzene (0.13 mglkg), 4-isopropyl toluene (0.021 mglkg) and n­
propylbenzene (0.008 mglkg). None of these chemicals were detected in the other soil
samples or at greater depth. Freon also was detected in all the soil samples between 0.18 and
3.6 mglkg and could be present or could be attributed to previous sampling at Building 9-57
(see below). No VOCs were detected groundwater at this site. VOCs are present at this site,
but appear localized and at small concentrations and groundwater is not impacted.

6. Building 9-57. VOCs in soil and groundwater at this site are primarily 1,1,2­
Trichlorotrifluoroethane (Freon) and are present in soils and groundwater at significant
concentrations up to 9,000 mglkg in soil and 270,000 ugiL in groundwater. Three
groundwater samples exceeded the PRG for freon of 59,000 ugiL. The principal area of
freon contamination extends about 50 feet east from Building 9-57. However, freon at
270,000 ug/L also was detected in groundwater immediately northwest of the building.
Beyond that, freon was detected in soils, but at much lower concentrations. Freon detections
also extend to drilled depths of 33 and 36 feet, although concentrations decrease at greater
depths. Groundwater impacts below PRGs in the shallow drift extends throughout the area
of investigation east, southeast, north, and northwest ofBuilding 9-57.
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I. Soils underlying Line 2 consist ofdense, silty clay/clay silt till approximately 110 feet thick,
overlying limestone. The silty/clayey drift contains sporadic sand and silt seams which are
saturated, but appear discontinuous.

2. Shallow drift groundwater levels beneath Line 2 are within 10 feet of the surface.
Groundwater flow parallels surface topography, which is undulating. Overall, flow is to
Brush Creek. Downward vertical gradients also exist within the drift and between the drift
and the bedrock.

3. Groundwater beneath portions of Line 2 is contaminated with explosive chemicals.
Significant groundwater contamination appears limited laterally to an area in the center of
Line 2, near the production facilities, RDX up to 1,600 ug/L exceeded the PRG in five wells.
Other contaminants exceeding PRGs are HMX at 470 ugIL in one well and 1,3-DNB at 1.3
ug/L in another. Lateral migration has occurred to the west and south, toward Brush Creek.
However, no explosives were detected in well (12G) due west from the area, suggesting that
migration occurs in an oblique direction with respect to the creek.

4. The groundwater contamination found in Line 2 appears limited to the shallow drift in which
most wells are screened. Significant contamination in wells lOA and lOB, screened across
shallow and intermediate drift zones, probably derives from the shallow soils. These wells
should be properly abandoned or pumped to avoid cross-contamination.

5. Contaminants in groundwater from Line 2, although concentrated in central parts ofthe site,
are judged to have reached Brush Creek.

Task 13. Additional Groundwater Data, Downstream Reach of Brush Creek (Section 3.13)

I. Drilling completed along "K" Road in this Task identified shallow (7.5 feet) bedrock above
the west side of Brush Creek valley and deep (>80 feet) beneath the east side. These data
delimit a portion of a buried bedrock valley identified in Task 14 (Additional Bedrock
Topography Data). Overlying soils are predominantly silty sandy clay till, but silt and clayey
silt materials are also present.

2. Potentiometric measurements indicate groundwater flow to Brush Creek from both east and
west at this location.
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3. Trace concentrations of explosives were detected in a shallow bedrock well west of the
creek, a shallow drift well immediately adjacent to the creek (probably reflecting surface
water), and two deep drift wells beneath and east ofthe creek. No explosives were detected
in shallow drift wells east of the creek. RDX at 2.2 ugiL slightly exceeded the PRO in a
shallow existing well (054). Other occurrences were below PROs.

4. The occurrence oftrace explosives concentrations at this site suggests that local groundwater
is impacted by Brush Creek, despite apparent inward gradient, or that groundwater in this
part ofIAAAP is impacted by migration ofcontaminants from further north and northwest.
However, no local sources are present.

Task 14. Additional Bedrock Topography Data (Section 3.14)

1. Limestone bedrock is exposed intennittently in the southwest portion of IAAAP from
Mathes Lake to the west boundary and along the Skunk River valley bluff. Most exposures
are in the deeper stream valleys.

2. Subsurface data indicate the bedrock surface beneath IAAAP has been incised by an ancient
valley, now buried beneath glacial drift. The buried valley extends from the west central and
northwest parts ofthe plant east-southeastward toward the southeast portion and probably is
tributary to the ancestral Mississippi valley.

3. The bedrock topography is not reflected by present surface topography; generally, drift is
thickest in the deeper parts of the buried valley and thinnest outside the valley, particularly
to the southwest.

Task 15. Evaluation of Vertical Hydraulic Gradients (Section 3.15)

1. Potentiometric data from all available monitoring well pairs and clusters at IAAAP indicate
downward vertical hydraulic gradients through the glacial drift and from the drift to the upper
bedrock.

2. The magnitude of vertical gradient varies between about 0.05 and 1.2 ft/ft.

3. Measurements in Task 8 (Mini-Piezometer Testing, Brush Creek) indicate that groundwater
is recharging Brush Creek and other site drainages. Therefore, upward vertical gradients are
present in the immediate vicinity of these drainages.

Task 16. Additional Groundwater Data, Line 3 (Section 3.16)

1. Soils underlying Line 3 consist predominantly of silty clay till with interbedded silt and
clay/silt and sporadic thin sand seams. Bedrock was encountered at a depth of 109.5 feet.
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2. The tills at Line 3 are saturated within 10 feet of the surface and flow is eastward, toward
Brush Creek. Downward vertical gradients also exist within the drift.

3. Significant concentrations of explosives (1,833 ug/L total explosives) was detected in
groundwater in existing well JAW-54 with RDX at 1,500 ugIL and 2,4-DNT at 10 ugIL
exceeding PRGs. Nitrobenzene at 4 ugIL also exceeded the PRG in deep well 12A, but may
relate to well installation. Trace concentrations of explosives, below PRGs, also were
detected in nearby wells JAW-55 and 16A. These are located in the center of Line 3 just
west ofproduction facilities. All wells downgradient from this area to the east, southeast and
northeast were non-detect. Groundwater contamination at Line 3 appears to be a limited
problem with little lateral migration.

4. Most wells at Line 3 are screened in the shallow drift. However, well 16A, where 9 ugIL
total explosives were detected, is screened just above the bedrock at about 110 feet. This
result could suggest that downward vertical migration of contaminants has occurred, but
could relate to well installation. Further monitoring should be conducted in this well to
determine if detections persist.

5. Migration ofcontaminants from Line 3 does not appear to have reached Brush Creek.

8.2 Principal Basewide Conclusions

Following are conclusions derived from this study regarding basewide findings and focusing on
potential off-site migration of contaminants.

1. Site contaminants occur in groundwater, soil, sediment, and surface water and include
primarily explosive chemicals and locally volatile organics and some metals. Most areas of
contamination appear localized, except explosives detected in Brush Creek surface water and
some sediments.

2. Based on site geology and hydrogeology, the principal off-site migration pathway for site
contaminants is surface water, primarily Brush Creek and the small unnamed creeks in the
southwest.

3. Site geology and hydrogeology suggest that groundwater is an important migration pathway
from internal source areas within the IAAAP to surface water, which then can transport
contaminants off-site. However, groundwater is only ofsecondary importance compared to
surface water as a pathway for direct off-site migration ofcontaminants. Exceptions include
the southeast comer of the base where explosives slightly exceeding PRGs have been
detected near the perimeter, and Line 3A, where contaminant migration in groundwater may
be occurring off-site.
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4. Pennitted wastewater discharges appear to be a significant contributor to off-site
contamination and could account for much of the explosives detected in surface water,
including off site. Controlling contaminant migration via this pathway may be more cost­
effective than groundwater solutions.

5. Based on soil conditions, groundwater extraction using pumping wells generally would be
less cost effective than interceptor trenches or similar technology.

6. Concentrations of contaminants, particularly explosives, found in surface water and in
groundwater near the IAAAP boundary are less than 10 ug/L, but locally exceed available
PRGs. No specific source for the groundwater contamination is apparent at the plant
boundary.

7. Based on supplemental fate modeling, contaminants in the Ammunition Box Chipper
Disposal Area, Line 1 Tank: Farm, Line 9, Line 4B, and the Firing Site are estimated to
dissipate naturally to levels below proposed PRGs in less than 10 years, except bis(2­
ethylhexyl)phthalate at the Ammunition Box Chipper Disposal Area.

8. Contaminants reported to variably exceed proposed PRGs in groundwater at different sites
within IAAAP include:

•

•

•
•
•

Explosives: RDX; HMX; 1,3,5-TNB; 2,4,6-TNT; 1,3-DNB; 2,4-DNT; 2,6­
DNT; and nitrobenzene;
VOCs: acetone; benzene; freon; methylene chloride; 1,1,I-DCA; 1,I-DCE; cis­
1,2-DCE; TCE; 1,1,1-TCA; 1,1,1-TCA; and methyl ethyl ketone;
Metals: barium, cadmium, lead, iron, and manganese;
SVOC: bis(2-ethylhexyl)phthalate; and
Radionuclides: Radium 226/228 and gross alpha.
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LIST OF ACRONYMS

Acronyms
August 31, 2001/Revision 3

AA
AO
ARDL
ASC
BRA
BGS
BOD
CDM
CERCLA

cfs
em/sec
CMP
CN
COEC
DCA
DCE
DNB
DNT
EDA
ERAA
Freon
FS
FSP
ft
ft/day
ft/ft
ft/sec
gal
gpm
GPS
GW
HAL
HI
HMX
HRS
HSA
HSWA
i
lAMP
ICP
ID
IDW
IGS
J
k
LOAEL
MCL
mg/kg
mg/L
MRL

Atomic Adsorption
American Ordnance
Applied Research Development Laboratory
American Survey Consultants, P. C.
Baseline Risk Assessment
Below Ground Surface
Biological Oxygen Demand
Camp, Dresser, McKee
Comprehensive Emergency Response,
Compensation and Liability Act
Cubic feet per second
centimeters per second
Corrugated Metal Pipe
Curve Number
Chemical of Environmental Concern
Dichloroethane
Dichloroethene
Dinitrobenzene
Dinitrotoluene
Explosive Disposal Area
Ecological Risk Assessment Addendum
1,1,2-trichlorotrifluoroethane
Feasibility Study
Field Sampling Plan
Feet
Feet per day
Feet per feet (hydraulic gradient)
Feet per second
Gallon
Gallons per minute
Global Positioning System
Groundwater
Health Advisory Level
Hazard Index
Octahydro-1,3,5,7-tetrazocine
Hazard Ranking Score
Hollow Stem Augers
Hazardous and Solid Waste Amendments
Hydraulic gradient
Iowa Army Ammunition Plant
Inductively Coupled Plasma
Inner Diameter
Investigation Derived Waste
Iowa Geological Survey
Estimated value below the reporting limit
Hydraulic Conductivity
Lowest Observed Adverse Effect Level
Maximum Contaminant Level
milligram per kilogram
milligrams per liter
Missouri River Division Laboratory

MSL
MWH
NA
ND
NGS
NOAEL
NPL
NT
NPDES

PA
PID
PNA
ppb
PPE
PRG
PVC
QA
QAPP
QC
QCSR
RA
RBP
RCRA
RDA
RDX
RI
RTK
RTV
SCFS
SI
SVOC
Ie
TAL
TCE
TCE
TNB
TNT
TOC
TSS
tvoc
f.Lg/L
f.Lg/kg
USACE
USEPA
v
VOC

Mean Sea Level
Montgomery Watson Harza
Not Available
Not detected
National Geodetic Survey
No Observed Adverse Effect Level
National Priority List
Nitrotoluene
National Pollutant Discharge Elimination
System
Preliminary Assessment
Photoionization Detector
Polynuclear Aromatic Hydrocarbon
Parts per billion
Personal Protective Equipment
Preliminary Remedial Goal
Polyvinyl Chloride
Quality Assurance
Quality Assurance Project Plan
Quality Control
Quality Control Summary Report
Risk Assessment
Rapid Bioassessment Protocol
Resource Conservation and Recovery Act
Recommended Daily Allowance
Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine
Remedial Investigation
Real Time Kinematic survey technique
Reference Toxicity Values
Sample Collection Field Sheet
Site Investigation
Semi-Volatile Organic Chemical
Time of concentration
Target Analyte List
Trichloroethane
Trichloroethene
Trinitrotoluene
Trinitrotoluene
Top of Casing
Total Suspended Solids
Total VOC concentration (soil gas)
micrograms per liter
micrograms per kilogram
U. S. Army Corps of Engineers
U. S. Environmental Protection Agency
Velocity (flow)
Volatile Organic Chemical
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A-1 Task 6. Ammunition Box Chipper Disposal Area (Temporary
Wells)

A-2 Task 10. Pumping Test, Line 2

A-3 Task 11. vac Sampling (Temporary Wells)

A-4 Task 12. Additional Groundwater Data, Line 2

A-5 Task 13. Groundwater Data, Downstream Reach, Brush Creek

A-6 Task 14. Bedrock Surface/Piezometers

A-7 Task 16. Additional Groundwater Data, Line 3
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HTW DRILLING LOG HOLE No.

6-A
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES,INC. USACE/Omaha District. Geotechni=1 Branch OF 3 SHEETS
f---

4. LOCATION3. PROJECT
Iowa Army Ammunition Plant Middletown. Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C --

7, SIZES AND TYPES OF DRILLING 4-1/4" ID Hollow stem Auaers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

4" OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION

Ground: 702.08

10. DATE STARTED 111. DATE COMPLETED
June 16, 1997 June 16, 1997

12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20, SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) IOTHER (SPECIFY) 21. TOTAL CORE

I LECOVERY
None

I NA %

22. DISPOSITION OF HOLE BACKFILLED MCMTORING WELL O'THER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary well installed for ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

0 - r-
- TOPSOIL (OL): Black; slightly moist; silty PID =Oppm r-
- clay with rootlets. (0-5 ft) '-

- '-

- c-
- r-
- I-
- -
- -

1- ~

- c-
- r-
- -
- -

- -
- -
- -
- -
- -

2-- - - - - - - - -
- SILTY CLAY (CL): Gray; mottled brown and

Q; -
- Q. r-black; moist; contains rootlets. E-

0 r-
- (f) r-- 3 f--
-

:::J r-
- c r-- "" r-c
- 0 r-

3- 0 r--
- r-
- r-
- I-
- r-

r--
- sandy Silt (Ml): Dry; Ught brown; about 35% c-
- fine sand/65% sltty fines; contains caliche I-
- cemented nodules. r-
- r-

4- '--
- -
- r-
- r-
- I-

- ~

- -
- -- -
- -

5- -
- -- -
- -
- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-A



HTW DRILLING LOG HOLE No.
6-A

PROJECT INSPECTOR SHEET2
IOWA ARMY AMMUNmON PlANT KURT KRASKE OF 3 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- See Above PID =Oppm I-
- (5-10 ft) I--
- I--
-

~ 6ft.:
I-

- I--
6- 6 ft.: Very moist.

I----
- f-
- f-
- f-
- f-

- f-
- f-
- f-
- f-
- f-

]- 7 ft.: Rootlets stop. f-
- f-
- f-
- f-
- I--

- I---
- I-
- I--
- I--
- I-

8- I---
- I--
- I-
- I--
- f-

- f-
- f-
- f-
- f-
- f-

9-- - - - - - - - ! I--
- SANDY CLAY (CL): Dark Gray and brown; f-
- higher sand content than above; very moist.

~ I-
-

i
I-

-
-

- 1-.
- 0 Time = 1344 hrs: 1---
- U Drove Hydropunch I--
- 10-15 ft. Not f-

10-- SUfficient water tor I--
- sampling. I--
- I--
- I-
- I--

- I---
- I-
- f-
- f-
- f-

11----= I--
f-

- f-
- f-
- f-

- I--
- f-
- f-
- f-
- f-

12- I--
- I--
- I-
- I--
- I-

- I----
- I--
- I--
- I--

- I--

13- I--
- f-
- f-
- f-
- f-

- f-
-
-

"Ii -
- f-

~ 14- I--
.c:

f-

J
-
- f-
- f-..,
- f-9

ij

HOLE No. 6-AIPROJECT IOWA ARMY AMMUNmON PlANT



HTW DRILLING LOG HOLE No. 6-A
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- See Above
6/116/97 I--

- GWSample: I--

- H06A010400 f-
- f-

,p -
I--

1

- f-
- BORING CO MPLETE AT 15 FT. I--

- INSTALLED TEMPORARY 2" PVC WELL ON f-
- JUNE 16,1997. ABANDONED AND I---

- GROUTED NOVEMBER 1997. I--

- I--

- I--

- I--

16- I---

- I--

- f-
- I---

- I-

- I--

- I---

- l--
- l--
- I---

lr- I--
- I---

- I-

- I---

- I-

-- I--

- I---

- I---

- l--
- I---

18- I--
- I---

- l--
- I---

- l--
- I--

- I---

- I---

- I---

- l--

1~ I--
I-

- I---

- l--
- I---

- I--
- l--
- I--

- I---

- f-

~
I--
I---

- I--

- I--
- I--

- I---

- I--

- f-
- f-
- I--

- f----.-
- f-
- f-
- I--

- f-
- f----.-

- I--

- f-
- I--

- f-
- I---

- I--

- f-
- I--
- f-

- f----.-
- I--
- f-

ii - f-
N - f-
! - I--

~ - I--

- f-
~ - I--

~ - I---
u

6-AIPROJECT IOWA ARMY AMMUNITION PlANT HOLE No.



~(
HTW DRILLING LOG HOLE No.

6-B
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C

7, SIZES AND TYPES OF DRILLING I 4-1/4" 10 Hollow stem Auqers 8, HOLE LOCATION
AND SAMPLING EQUIPMENT

4' OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION
Ground: 700.05

10. DATE STARTED 11. DATE COMPLETED
June 16. 1997 June 17. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 4 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES
I

DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

1 (Groundwater sample from temp- RECOVERY

orary well) NA %

22. DISPOSITION OF HOLE BACKFILLED MONfTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary well installed for ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - -
- TOPSOIL (OL): Black; dry; medium soft; PID=Oppm -
- sandy-sitty clay with rootlets and fine sand. CGI =0% -
- (breathing -

- zone) -
-

PID=Oppm
-

- -
- (0-5 ft) -
- r-

1- r-
- r-
- I-
- r-
- r-

- - - - - - - - - f--
- SILTY CLAY (CL): Gray; mottled brown and r-
- black; grading to brown; contains fine sand; r-
- contains rootlets; medium soft. e--
- r-

2- r-
- Qj I-- a. r-- E I-
- c5l -

- :3 -
-

::J -
- c -
- 'l: -
- 0 -

3- 0 -
- -
- -
- -
- -

- f--
- r-
- r-
- 4 ft. (approx) r-
- 'Y I-

4- 4 ft.: Wet r-
- I-- r-
- I-
- I-

- '-
-

e--- r-
- r-
- I-5- f--
- ~

- -
- -- -

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. 6-1j



HTW DRILLING LOG HOLE No. 6-B
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT KURT KRASKE OF 3 SHEETS

,,_'1

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9

t1

- Sea Above PID =Oppm I-
- (5-10 ft) I-
- I--
- I--
- I-

6- 6 ft.: Becoming browner with more coarse I---
- sand; rootlets absent. I-
- f--
- f--
- f--

-- I--
- I-
- f--
- I-
- f--

7- f-----
- f--
- I-
- ~

- I-
- ~ - - - - - - - f-----

-
Gray; wet; tight; stiff; I-

- SANDY CLAY (CL):
f--

- sand coarse.
f--

- I-
8- f-----

- f--
- I-
- f--
- f--

- f-----
- f--
- ~
- f--
- f--

9-~ - - - - - - - ~ I--
- g- I-
- r5l -
-

~
-

-
0

-

~- f--e:
f--- 0- U L-

-
10ft.: Sandy Clay contains pea-size gravel. I-

10-- 6/17/97 I---
-

Time = 1551 hrs: I--
- Drove Hydropunch I--
- 10-15 ft. I--
-

Insufficient water I--
- for sampling. I--- Installed temporary I--

- well. f--
- f--
- f--

11- f-----
- f--
- I-
- f--
- f--

- I--
- f--
- f--
- f--
- f--

12- I--
- f--
- f--
- I-
- I-

- I--
- I-
- I-
- I-
- ~

13- 13 ft.: Color lightens toward 15 ft. f-----
- I-
- f--

- I-
- f--

- f-----
-
-

ii -

~
-

14- I--

~ - f--
- I-

~ - f--
"C - I-..\l
u

6-8I PROJECT IOWA AAMY AMMUNmON PlANT HOLE No.



HTW DRILLING LOG HOLE No. 6-8
PROJECT I INSPECTOR SHEET 3

IOWA ARMY AMMUNITlON PLANT OF 3 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESUL1S OR CORE BOX No. SAMPLE No. COUNTS ha b C d e I 9

- see Above I--

- I--

- I-
- I--

- I-
1~

- I-
- BORING COMPLETE AT 15 FT. I--

- INSTALLED TEMPORARY 2" PVC WELL ON I-
- JUNE 17, 1997. ABANDO NED AND >--

- GROUTED NOVEMBER 1997. I-
- I-
- I-
- I--

16- f----

- I--

- I-
- I--

- I--

- I---
- I-
- I--

- I-
- I-

17--- >--
- I--

- I--
- I--

- I--

- >--
- I-
- I--

- I---

- I---

18- >--
- I---

- I---

- I---

- I-
- f----

- I---

- I-

- -
- I---

19--- I---
- I-

,- I---

- I-
- -

- I--
- I---

- I-
- I--
- I-

~ >--
I-

- I-
- I-
- I-

- I---
- I-

- I-
- I-
- I-

- >--
- I-
- I-
- I-
- I-

-- f--
- I--

- I-
- I-
- I-

- I---
- I-
- I-
- I-
- I-

- L--

-- I-
- I-
- I--
- f-

- >--
- I-
- I-
- I-
- I--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-B



HTW DRILLING LOG HOLE No.

6-C
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C

7. SIZES AND TYPES OF DRILLING 4-1/4' ID Hollow stem Augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

4' OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION--

10. DATE STARTED 11. DATE COMPLETED
June 16. 1997 June 16. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedr=k not encountered 7 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedr=k not encountered

14. TOTAL DEPTH OF HOLE
10 feet (Hydropunch to 15 ft.)

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC EXPLOSIVES OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

1 (Hydropunch groundwater sample) 1 x 1 L. 1 x 1 L.
NA %

22. DISPOSITION OF HOLE BACKFILLED MONnoRING WEll.. OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Kurt Kraske

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSREsULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

0 - I--
- TOPSOIL (OL): Black; slightly moist; PID =Oppm I-
- medium soft; silty clay with rootlets. CGI =0%

I--
- (0-5 ft.)

I-
- (breathing

I--
- zone)

I--
- I-
- Background I--
- PID = 3.1 ppm I-

1- I--
- I-
- I--
- I--
-- I-

- I---
- I--
- -- -
- -

2- -- CD -
- Ci -- E -- ~ -

- ~ - - - - - - - a -
- SILTY CLAY (CL): mottled gray. black and I--- :J

orange; moist; contains some coarse sand; c f-- contains roatlets; medium soft. +' f-c- 0 I--
3- U

f--- f-- f-
- -- I--

- -- -- --
4 ft. (approx) -- ". -4- 4 ft.: Wet -- -- -- f-- f-

-- I---
- f-- f-- f-
- I--

5- f--- f-- I--- f-- I-

l PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-C



HTW DRILLING LOG HOLE No. 6-C
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT KURTKRASKE OF 2 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- See Above PID = 0 ppm I--
- (5-10 ft) I-
- '--
- -
- -

6- ,-----
- I-
- I--
- '--
- -

- r-
- I--
- I-
- 7 ft. (approx.) r-
-

~
-

7- 7 ft.: Becomes wet. -
-- I-
- r-
- I-
- I-

- - - - - - - - - r-
-

SANDY CLAY (CL): Gray; wet; tight; stiff; I-

.~
sand coarse. I--

l-
I--

r--
I-
'-

- -
- -

- ~

- r-
- -
- -
- -

9- i -
- ~

- e5l '-
-

~ -- 0- ""- ~ ~

- c:
I--

- 8 I-
- -

Iv

- -
- BORING COMPLETE AT 10 FT. -- DROVE HYDROPUNCH 10-15 FT. FOR 6{16{97 6{16{97 -

- GROUNDWATER SAMPlIE; BORING Time = 1230 h Time = 1052 hrs: -
- BACKFILLED WITH CUTTINGS AND Hydropunch Drove Hydropunch -
- NAnVESOIL. groundwater 1G-15 ft.

'--
- sample -
- H06C010400 -

11- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

12- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

13- -
- -
- -
- -
- -

- -
-
-
-
-

1.r-- -
- -
- ~

- I-- l-

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 6-C



HTW DRILLING LOG HOLE No.

6-D
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEINICES, INC. USACE/Omaha District, Geotechnical Branch ~3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

-
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Alan Oaks Gus Pech 750C

7. SIZES AND TYPES OF DRILLING I 4-1/4" 10 Hollow stem AUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT P CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION1,----.

10. DATE STARTED 111. DATE COMPLETED
f--.

June 17. 1997 June 17, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedr=k not encountered 6.5 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedr=k not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC EXPLOSIVES OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

1 (Groundwater sample from temp-
e-- RECOVERY

orarywell) 1 x 1L 1 x 1L
NA %

22. DISPOSITION OF HOLE BACKFILLED MClNnDRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
--f---.----

Temporary well installed for ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - PID =Oppm I-
- TOPSOIL (OL): Black; crumbly; dry; loose; (0-5 N) I-
- silt with some clay and trace sand; contains I-
- rootlets. I-

- I--
- I-
- I-
- I-
- I-

1- f--
- I-
- I-
- I-
- I-

- f---
- I-- I-
- f-
- I-

2- f---
- (jj f-- Ci I--
- E f-
- 0

C/) I--
--- :s f--

- 0 '---
"- c -- -= I--c- 0 -

3-- - - - - - - - 0 -- CLAY (eL): Dark gray to black; trace fine -- sand; moist; medium soN. -- -- C-..

- -
- -- -- I-
- I-

4- I--
- I-
- I-
- I-- I-

- ..... - - - - - - - f--
- SANDY CLAY (CL): Brown; mottled gray and I--
- black; sand is coarse; moist; medium soN. I--
- I--
- I-

5-
PID=Oppm f--- I-- (5-8 ft.)

I-- I-
- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-l)



HTW DRILLING LOG HOLE No. 6-D
PROJECT

IOWA ARMY AMMUNmON PLANT
INSPECTOR

KURTKRASKE
SHEET 2
OF 3 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.

d e f

BLOW
COUNTS

9

REMARKS
h

f­
l­

f­
l­

I­
I-­
l­

I­
l­

f­
l­
f­
l­
I-­

f­
I-­

f-
-
-
-
-
-
-
-
~

~

l­

f­
l­

I­
I-­
l­

f­
l­
I­

l­
I­
l­

I-

l­
I­

l­

f­
f-­
l­

f­
l­

f­
f-­
l­
I­
l­

f­
I-­
l­

f­
f­
l­
I-­
l­

I-­
I-­
I-­

I-­

f­
I-­

f­
f­
I-­

f­
I-­
I-­

f­
I-­

f­
I-­

f­
f­
I--­

I-

- See Above-
-

-
-

6-
-
-
-
--,...-------
- SILlY SANDY CLAY (CL): Dark gray; mottled
- brown to black; wet; soft; some coarse sand.
-
-

]-
-
-
-
-

-
-
-
-
-

8-
-
-
-
-

-
-
-
-
-

9-1-- - - - - - - ­
- SANDY CLAY (CL): Gray; mottled brown;
- coarse wand and pea~izegravel; seme
- I' limestone and chert fragments; medium
- soft.

-
-
-
-
-

1(}--
-
-
-
-

-
-
-
-
-

11-
-
-
-
-

-
-
-
-
-

12-
-
-
-
-

-~ - - - - - - -- SANDY CLAY (CL): Brown with some mottled
_ gray; sand Is coarse with pea~izegravel;
_ medium soft.
-

13-
-
-
-
-

-
-
-

~ -
II _

~ 14- I-
ill - I--

~ = ~
~ L. I-__-_I-"""'I~~.....~-""!"!!"!"!"!'!"""!"!!'!'~"!""!"'!'!""!'~!!!!"!!"!"!'~'!"'!"!!!""'---- ...-----...I.-----+~~~--I--.,...,=, ....ILI-_IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 6-D



HTW DRILLING LOG HOLE No. 6-D
e-----

INSPECTOR SHEET 3PROJECT
IOWA ARMY AMMUNI1l0N PlANT OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- see Above f-

- -
- ~

- f-
- f-

15---

- f-
- BORING CO MPLETE AT 15 FT. f-

- INSTALLED TEMPORARY 2' PVC WELL ON f-

-- JUNE 17,1997; 1553HRS. ABANDONED f----

- AND GROUTED NOVEMBER 1997. f-

- f-

- ~

- f-

16- f---
- ~

- f-
- f-

- f-
- f---

- f-
- f-

- f-
- f-

1]--- f----

- I-

- f-
- I-
- I-

-- I--
- I-

- f-
- f-
- f-

18-- I--
- I-
- I-

- I-
- I-

- I--
- I-

- I-

- I-
- I-

ler- I--
- f-
- I-
- I-
- I-

- I--
- I-

- f-
- f-

- I-

~
f---
I-

- f-
- f-
- f-

- f---
- f-
- f-
- f-
- f-

- f---
- f-
- f-
- f-

- '--
- f---

- I-

- f-
- f-
- f-

- f----
- -
- f-
- f-

- f-
- -

- ~

- f-

- f-

- -
- -

- -
- f-
- f-
- f-

I PROJECT IOWA ARMY AMMUNITION PlANT HOLE No. 6-D



HTW DRILLING LOG HOLE No.

6-E
~-

1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1
HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District Geotechnical Branch OF 3 SHEETS

r---
4. LOCAnON3. PROJECT

Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C

7. SIZES AND TYPES OF DRILLING 4-1/4' 10 Hollow stem Auaers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

4' OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED
June 17. 1997 June 17, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6.5 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC EXPLOSIVES OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

1 (Groundwater sample from temp-
e---- RECOVERY

orary well) 1 x 1L 1 x 1L
NA %

22. DISPOSITION OF HOLE BACKFILLED MCNnDRiNG WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary well installed for ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - TOPSOIL (OL): Block; moist; siity clay; stiff; I-PID =0 ppm- contains some fine sand; contains rootlets.
(0-5 ft) I-

- f-- f-- f--
- f-- I-
- I-
- I-

1- f--- -- -
- -
- -

- - - - - - - - - -
- SILTY CLAY (CL): Gray; mottled black and -- brown; some fine sand; medium soft. -- -
- -

2- r-- (p f-- a. f-
- E I-- 0

I-<J)

- a r-
- f-OJ- e I-
- 'F

l-e- 0 f-
3- ()

f--
- f-
- f-
- I-
- '-- -- -- -- -
- -

4- 4 ft.: Color change to orange. -- -- -- -- I-- f--- f-- f-- f-- I-
5- r-- f-- I-- I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 0-1:



HTW DRILLING LOG HOLE No. 6-E
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT KURTKRASKE OF 3 SHEETS

ElEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- See Above >-
- I-
- >-
- I-
- >-

6- f--
- I-
- >-
- I-
- >-- I- - - - - - - - f--
- SANDY CLAY (CL): Gray; wet; soft. I-
- I-
- I-
- >-

7- f--
- >-- >-
- I-
- >-- f--
- I-
- >-
- I-
- >-

8-- f--
- I-
- I-
- >-
- I-

- I--
- I-
- >-
- I-
- I-

9- ! I--
- I-
-

~ I-
-

!
I-

- I-
-

- I-- 0 I-
- () I-
- I-

10- f--
- I-
- >-
- I-
- I-

- I- - - - - - - - f--
-

SANDY CLAY (CL): Gray; mottled brown and I-- >-- block; wet; soft; contains some silt and trace >-
- pea-size grovel.

l-

ll- -
- '--
- f-
- I-
- -

- ~
- I-
- f-- >-
- f-

12- f--
- f-
- I-

- >-
- I-

- f--
- I-
- I-
- I-
- I-

13- I--
- I-
- I-
- I-
- I-

- I---
- I-
-

~ -

-
1~ I---

I-
~ - I-

- I-
!,/ - I-
0

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 6-E



~l
HTW DRILLING LOG HOLE No. 6-E

PROJECT INSPECTOR SHEET 3
IOWA ARMY AMMUNITION PLANT OF 3 SHEETS

DESCRIPnON OF MATERIALS
FiElD SCREENING GEOTECH SAM"lE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- see Above
~

- I-

- I-

- I-
- l-

I-

- I-
- BORI NG CO MPLETE AT 15 FT. I-

- INSTALLED TEMPORARY 2' PVC WELL ON I-

- JUNE 17,1997; 1745 HRS. ABANDONED f--

- AND GROUTED NOVEMBER 1997. I-

- I-

- -
- -

16- ~

- '-
- ~

- I-

- I-
- f--

- I-
- I-

- I-
- I-

17-- f--

- I-
- I-

- I-
- I-

-- f--

- I-
- I-
- I-
- f-

18- I---

- f-
- f-

- I-
- f-

- I---

- f-
- f-

- f-
- f-

19-- I--
- f-
- I-
- I-
- f-

- I---

- I-
- ~

- '-

- -

~
~

,--
- f-

- '-
- -

- ~

- -
- ~

- -
- '-

- ~

- -
- -
- -
- -

- f--

- I-
- I-
- I-
- I-

- ~

- I-
- I-
- I-
- I-

- ~

- I-
- f---- - I-

- I-
- f--

lJ! - l-
E - f-

- I-
- l-

i,;

IPROJECT IOWA ARMY AMMUNITION PlANT HOLE No. 6-E



HTW DRILLING LOG HOLE No.

6-F
1. COMPANY NAME /2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCAnON
Middletown, IowaIowa Army Ammunition Plant

6. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C

7. SIZES AND TYPES OF DRILLING 4-1/4' ID Hollow Stem AUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

4' OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION

111. DATE COMPLETED10. DATE STARTED
June 17, 1997 ! June 17, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 10 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISnJRBED

!

UNDISnJRBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC EXPlOSIVES OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

1 (Groundwater sample from temp-
RECOVERY

orarywell) 1 x 1L 1 x 1L NA %

22. DISPOSITION OF HOLE BACKFILLED MCM1DA!NG WELL OlliER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary well installed for ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d a 1 g h

0 - TOPSOil (Ol): Black; moist; sandy-sitty I-PID =Oppm- clay; medium soft; contains some fine
(0-5 ft) I-

- sand; contains rootlets. I-
- I-

-- I--
- I-
- I-
- '-
- ~

1- I--
- I-
- '-
- ~

- I-
- I--

- I-
- -
- -
- -

2- -
- CD -- a. -- E -- 0 -V)

--- - - - - - - - B -
- SilTY CLAY (Cl): Gray; mottled black and ::> I-
- brown; some fine sand; medium soft. e I-- += l-e
- 8 I-

3- I--- '-
- I-
- I-
- '--

- -- -
- -
- -- -

4- -- -
- -
- -
- -- -- -- -- -- -

5- -
- -- -- -- -

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-1-



HTW DRILLING LOG HOLE No. 6-F
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PlANT KURTKRASKE OF 3 SHEETS

DESCRIPTION OF MATERIALS FIB..O SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- See Above I-
- PID=Oppm I-
- (5-10 ft.) I-
- I-
- I-

6- I--
- I-
- I-
- I-
- I-- I--
- I-
- I-
- I-
- I-

]- I----
- I-
- -
- -
- -

- ~
- '-
- -
- -
- -

8- ~

- I-- I--
- I--
- I-- I----
- I-
- I-
- I-- I--

9- ~ f--
- ~ I-
- e5l I-
-

i
I-

-
-

- I-
- I-
- 0

10 ft. (approx.)
I-

- I-
1u - - - - - - - ~ I----

-
SANDY CLAY (CL): Brown; mottled gray and I-

- I--
- black locally; wet; sand Is coarse; contains

I-
- some pea-size gravel.

I--
- I----

- I-
- -
- -- -

11- -
- -- -
- -
- -- -
- ~
- I-
- I-
- '-

12- -
- ~

- c-
- '-
- -

- r--
- I--
- I-
- I-
- I--

13- ~

- I-
- I-
- I--
- I-- I--
- I-
-

~ -
- I-

14- I--

ill - I-

~
- I-
- I-."
- I-~

lj

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 6-F



HTW DRILLING LOG HOLE No. 6-F
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT OF 3 SHEETS

DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH PESULTS OR CORE BOX r-b. SAMPLE No. COUNTS
a b c d 9 f 9

h

- 5eeAbove -
- -
- -

- -
- -

1"

- -

- BORING COMPLETE AT 15 FT. -

- INSTALLED TEMPORARY 2" PVC WELL ON -
- JUNE 17, 1997; 1340HRS. ABANDONED ~

- AND GROUTED NOVEMBER 1997. f-

- I-
- I-
- f-

16- I-
- -
- -
- -
- -

- -
- -
- -
- -
- -

17---- -
- ~

- r-
- f-

- r-
- I-

- f-
- f-
- f-

- f-
18- I-

- f-
- f-

- f-
- f-

- I-
- r-
- f-

- f-
- f-

19-- I-
- f-

- f-
- f-

- f-
- I-

- f-
- f-
- r-
- f-

~
I-
r-

- f-
- f-
- f-

- I-
- f-
- f-
- '-
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- ~

- -
- -
- -
- -

- -
- -
- -
- -
- -

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-+



HTW DRILLING LOG HOLE No.

6-8
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARIA El'N1RONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCAnON
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech 750C

7. SIZES AND TYPES OF DRILLING 4-1/4' ID Hollow Stem AUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

4' OD CME continuous soil sampler Ammunition Box Chipper Disposal Area

9. SURFACE ELEVATION

10. DATE STARTED 11. DATE COMPLETED
June 16, 1997 June 17, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 4.5 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC EXPLOSIVES OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

1 (Groundwater sample from temp- RECOVERY

orarywell) 1 x 1L 1 x lL NA %

22. DISPOSITION OF HOLE BACKFILLED M()IjITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary well Installed ror ground- X NA Kurt Kraske
water sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - TOPSOIL (OL): Black; dry; sandy-silty clay;
PID =Oppm I-

- crumbly; contains fine sand; contains rootlets. f-
-

(0-5 ft)
I-

- f-
- >--

- f-
- f-
- I-
- l-

I- I--
- I--
- I-
- I--
- I--

- I-
- I-
- I-
- I-

- -
2- -

- Gi -- a. -- E I-
- 0 -V)

--~ - - - - - - - ~
-

- SILTY CLAY (CL): Gray; mott1ed brown; some ::J
-

- contains coarse sand. e -- '<= -e
- 0 -

3- 0 -
- -
- -- -
- I-

- >--
- f-
- I-
- I-
- I-

4- I--
- f-
- I-
-

~ft. (approx.) f-
- I-

-- 4.5 ft.: Wet I--
- I-
- f-
- f-
- I-

5- 1--- I-
- f-
- I-- l-

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 6-G



HTW DRILLING LOG HOLE No. 6-G
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PlANT KURTKRASKE OF 3 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f g h

- See Above I--
- PID =Oppm I-
- (5-10 ft.)

I--
- I-
- I-

6- I--
- I--- I-
- I---
- I--

- I--
- I--
- I-
- I---
- I--

7- I--
- f-
- I-
- I--
- f-

- I- - - - - - - - I--
- CLAYEY SAND (SC): Very dark gray to black; f-- wet; loose; friable; sand angular; grades I-
- to more clay toward lOft. I-
- f-

e- -- -- -- -
- -

- -
- I-
-- -- ,-
- f-

9- ! I---
- E f-
- ~ f-
-

~
f-

-
-

~- I-
- f-
- U I-
- f-

10-- I--
- f-
- 6-17-97/1630 hrs. I-
- Drove Hydropunch I-
- lD-15 ft. f-

- InsUfficient water I---
- to sample. f-
- I-
- f-
- l-

ll-- - -- - - - - I--
- SILTY CLAY (CL): Gray; mottled brCM'n; wet; f-
- contains coarse sand and some small to I-
- large gravel. I-
- I-- I--
- I--
- I-- I-
- I-

12- I---
- I-
- I---
- I--
- I-

- I--
- I-
- I-- I--
- I-

13- I--
- I---
- I--
- I---
- I--

- I--
- I-
-

~ -
-

14- I--

t - f-
- I-

-e - f-
." - I--.!I
0

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. 6-G



HTW DRILLING LOG HOLE No. 6-G
PROJECT INSPECTOR SHEET 3

IOWA AAMY AMMUNITION PLANT OF 3 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTI-l RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e 1 9

- see Above I--

- I--

- I--
- I--

- I--
1:;

- I--

- BORING CO MPLETE AT 15FT. I--
- INSTALLED TEMPORARY 2' PVC WELL ON I--

- JUNE 17, 1997; 0826 HRS. ABANDONED I-

- AND GROUTED NOVEMBER 1997. I--

- f-

- I--
- ~

16- I-
- I--
- I--

- f-

- I--
- I-

- I--
- f-
- f-

- I--

1'7-- I-

- f-

- I--

- f-

- f-
- I-

- I--
- I--
- I--

- f-
18- I--

- f-
- I--
- f-
- I--

- 1---

- f-
- f-

- I--

- f-
19----- I---

- I-
- f-

- I--

- f-

- I---
- -
- I--
- I--
- I--

~
l-

I--
- I--
- I--
- I--

- -
- I--
- I--
- I--
- I--

- I-
- -
- -
- -
- I--

- I-
- '-

- ~

- I--
- I--

- I-
- I--
- I--
- I--
- I--

-- I-

- I--
- >-
- I--
- I--

- I-
- I--
- I--
- f-
- I--

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. erG



APPENDIX A
GEOLOGIC BORING LOGS

A-2 Task 10. Pumping Test, Line 2



HTW DRILLING LOG HOLE No.

lo-A
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA EtMRONMENTAL SERVICES,INC. USACE/Omaha District, Geotechnical Branch OF 6 SHEETS

3. PROJECT 4. LOCATION
Middletown, Iowa100000a Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100e

7. SIZES AND TYPES OF DRILLING 6-1/4' Hollow stem auger,; 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 2 (N 298819, E 2271165)

9. SURFACE ELEVATION
Ground = 681.65, TOe = 683.75

10. DATE STARTED 11. DATE COMPLETED
May5,1997 May 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 8.5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
50.4 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

4.07 ft (TOC) after development.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

None NA %

22. DISPOSITION OF HOLE BACKFILLED MONrTORING WEll OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FiElD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d' e f 9
h

0 - SILlY CLAY (CI.): Brown with rust-eolored -
- mottles; moist; stitt; trace sand aid small f-
- grovel. f-
- f-

- I---
- f-
- f-
- f-
- f-

1- I---
- f-
- f-
- f-- f-

- I---
- f-
- f-
- f-
- f-

2- -
- iD -
- a. -- E -0- <J> -- 3 --
- 0 -:J- C -
- -.=

C -
- 0 -

3- u
-

- -
- f-
- f-
- f-

- f---
- f-
- f-
-

f-- f-
4- f---- f-

- f-- f-- f-
- f--

-
f-- f-- f--- -5- ~

- --
f-

- f-
- f-

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. IU-A



HTW DRILLING LOG HOLE No. lO-A
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PlANT Joe Mar!< OF 6 SHEETS
.,. ..",

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e t g h

- Some as above f-
- f-
- I---
- I---
- f-

6- I--
- f-
- I---
- I---
- f-

- I- - - - - - - - I--
- SILTY CLAY (Cl): Brown with n.JSt and gO'( I---
- colored mottles; moist; sott; trace sand ald I---
- small grovel. I---
- f-

7- I----
- f----
- I---
- I-
- I---

- f---
- f----
- -
- -
- -

8- j! -- a. -E-
~

-
- -
- ~ ~

- I- - -- - - - - :l '--
- CLAYEY SAND (SC): Brown; very wet; c I-
- loose; well graded. 'j§ -
- 8 -
- I- - - - - - - - f----

9- f---
- SILTY CLAY (Cl): Brown with n.JSt and gO'( I---
- colored mottles; moist; sItff; trace sana and f----

small grovel. ~;'''''''-
-

-
- I-
- I-
- I---
- I-

10-- f---
- Hl0A010210 f----
- I-
- f----
- I---

- I----
- -
- -- -
- -

11- -
- -
- -
- -
- -

- f-
- I---
- I-
- I-
- I---

12- I----
- I---
- I-- I-
- -

~
f-

f----

l-
I---

I-
13- f-

- I-
- I---
- f-
- f----

-
-

I
- l- - - - - - - - I

~ - SILTY CLAY (Cl): GrO'(; moist; sItff; trace
- sand and fine grovel. I--

14- f---
- I---

~ - -E-c - f----
~ - f----
U

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. la-A



"'2
HTW DRILLING LOG HOLE No. lO-A

PROJECT INSPECTOR SHEET 3
IOWA ARMY AMMUNmON PLANT Joe Mark OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSI:lEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- some as above I-

- f-
- I-

- I-

- f-
15-- f--

- f-
- I-

- f-
- I-

- f--
- I-

- f-
- f-
- I-

16- f---

- I-

- I-

- I-
- I-

- f--
- I-
- I-

- I-
- I-

1?---- j! I--
Q I-- E-
~

I-

- I-

- g I-
--- I--

- C I-

- ~ I-

- 8 I-

- I-
18- I--

- I-

- I-

- I-
- I-

- I--

- I-
- I-

- I-
- I--

19-- I--
- I-
- I-
- I--

- I-
- I--

- I-
- I-
- I-
- I-

~ l-
f-

- I-
- I-
- I-

- f--
- I-
- f-
- f-
- f-

21- I--
- I-

- f-
- I-
- I-

- f--
- I-
- f-
- I-
- f-

22- f--
- I-
- I-
- f-
- I-

- I--
- I-
- f-
- f-
- I-

23- H 11 F8040123 I--
- f-
- I-
- I-
- l-

I PROJECT IOWA ARMY AMMUNmON PlANT HOLE No. la-A



HTW DRILLING LOG HOLE No. lO-A
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Joe Mark OF 6 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- Some as above I-
- I--
- I--
- I-
- I--

24-- -
- -
- -
- -
- -

- -
- I--
- I--
- "-
- I-

25-- f--
- I--
- "-
- "-
- I--

- I----
- I-
- "-- I-
- I--

26-- ~ f--Q. I--
E-
~

I-
- -
-

~
'-

- -
- c -
- ~ -
- 8 -
- I-

27- f--
- I-
- I-
- .-,/>"'"

-
- f-

- I-
- I-
- I-
- I--

2&--- f--~

- I-
- I-
- I--
- I-

- f--
- I--
- I-
- I-
- I-

~ -
-

- -
- -
- -

- ~
- -
- I-
- I-
- I-

30- f--
- I-
- I-
- I-
- I-

- I--
- I-
- I-
- I-
- I-

31- I----
- I-
- I--
- I-
- I-

-
-
-

1i -
- ~

3~ I----.t=
I--~

E - "-
'C - "-'C

- '-.!l
u

lO-AI PROJECT IOWA ARMY AMMUNmON PlANT HOLE No.



HTW DRILLING LOG HOLE No. lO-A
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

DESCRIPnON OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

- Same as above -
- ,---

- -
- 33 ft.: 1/2' thick, saturated clay seam, -
~ soft; gay. -

-
- ~ - - - - - - - -
- SILlY CLAY (Cl.): Gray: molst; stiff; trace sand -
- and small to lage gravel. ,---

- -
- -

- -
- -
- ~

- ,-

34-- - - - - - - - f---

- SILlY CLAY (Cl.): Gray; moist; very sttff; trace I-

- sand and small gravel. -
- -
- r-

- f---

- I-
- I-
- I-

~
I-

35-38 ft.: Scattered wet clay areas. f---

generaly <1/2' thick: alfeear disc· NOTE: Sl~ crees I-
- ontlnuous; appeared 51 er, but are In cores 0 not I-
- not bedding seams. seem to be I-

- produ~ water I--
-- toth& ng; f---

- sampler Is dry and I-
- no water Is being I-
- brought to the I--
- ground StXfoce I-

36--- by the augers. I--
- til

I-

- Q I-
- E I-
- .5l I-

- g f---
- I-
- C I-
- '8 I-
- I-

3]------ U f---
- I--
- I-
- I--
- I-

- I--
- I-
- I--
- I-
- I-

3B-- f---
- I-
- I--
- I-
- I--

- f---
- I-
- I--
- I--
- I-

39--- f---
- -
- I-
- I-
- L-

- ,-----
- I-
- I-
- I-
- ~

~ -
,-

- L-

- -
- -

- -
- -
- -
- -
- -

4]---- -
- -
- -
- -
- -

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. lO-A



HTW DRILLING LOG HOLE No. lO-A
PROJECT

IOWA ARMY AMMUNmON PlANT
INSPECTOR

Joe Mark
SHEET 6
OF 6 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.

d 9 ,

BLOW
COUNTS

9

REMARKS
h

_.
­_.

f­
l-.

l­

I­
l­
I-­

l­
I-­
l­
f­

l­
f­
I--­

l­
f­
I-­
I-­

l­
I­
I-­

l­
I-­
l­

I­
I-­
l­
I-­

I-­
I-­

l­
I­
l­
I-­
f­

l­
I­
l­
I­

l­
f­

l­
f-

l­
I­
l­
I­
I-
-
-
-
-
-
-
l­
f­
f­

l­
I­
I-­

l­
I­
I-­

l­
I-­

l­
I­
I-­

l­
I­
I-­
f­

l­
I­

l­
I­
l­
f­

l­
I--

""", I-

Same as above

BORING COMPLCTE AT 50.4 FEET.MONITORING/TEST WELL INSTALLEDWITH 4' PVC.

-
-
-
-
-

42--
-
-
-
-

-
-
-
-
-

43-
-
-
-
-

-
-
-
-
-

~
-
-
-

-
-
-
-
-

~
-
-
-

-
-
-
-
-
~

-
-
-

-
-
-
-
-

47--
-
-
-
-

-
-
-
-
-
~

-
-
-

-
-
-
-
-

49---
-
-
-
-

-
-

'8 I :=
I ~

-
~ -

~L__L_-=t:::;;;;;;;::::;;;;;::;;;;;;:;;;;;;;;;,t;:;;===±====±===~;HO~L~E~N;O:.=t:~l;o-~A;:==i=-IPROJECT IOWA ARMY AMMUNmON PLANT



HTW DRILLING LOG HOLE No.

10-8
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEI?VICES. INC. USACE/Omaha District. Geotechnical Branch OF 6 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 6-1/4" Hollow stem auger.; 8. HOLE LOCATION
AND SAMPLING EOUIPMENT 5 ft CME split spoon sampler Line 2 (N 298.806; E 2.271.151)

9. SURFACE ELEVATION
Ground = 681.55. TOC = 683.94

10. DATE STARTED 11. DATE COMPLETED
May 1. 1997 May 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 13 ft. (approx,)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
50.4 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

4.28 ft (TOC) after development,

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

None NA %

22. DISPOSITION OF HOLE BACKFILLED MOOf1ORING WBJ. OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

0 - CLAY (CL): Black; moist; stiff; contains PlD =Oppm f-
- organics. CGI=Q% f-
- f-
- f-

- I-
- f-
- f-
- f-
- f-

1-I- - - - - - - - I-
- CLAY (CL): Brown wtth Nst and gray f-
- colored mottles; bolst; stiff; trace sand. f-
- f-
- f-

- I-
- f-
- f-
- I-
- -

2- -
- Qi -
- Q. -- E -
- ell -

-
~

-
- -:J- C -- 'F -C- 8 -

3- -
- -
- -
- -
- -

- I-- f-
- f-- f-
- f-4- I-- f-
- f-- f-
- f-

- I-
- f-
- f-- f-- f-

5- 1-- f-
- PIO =Oppm -
- CGI-Q%

~
- L-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. Io-B



HTW DRILLING LOG HOLE No.
10-8

PROJECT INSPECTOR SHEET2
IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

1/

ElEV. DEPTH DESCRIPTION OF MATERIALS FIRD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e t g h

- Some as above ~
- PIO. 0 ppm I--
- CGl.Q%

~
- I--
- ~

6- f--
- I--
- ~
- ~
- I--

- I- - - - - - - - I--
- SILTY CLAY ecl.): Brown with rust and gay ~
- colored mottles: moist: soft; trace sand. I--
- ~
- I--

]- I--
- -
- -
- -
- -

- -- -- I--
- f--
- I--

e- ID f--
- a.

~
- E

~
- e5l I--
- g I--

- I--
- c ~>=- c ~- 8 ~
- I--

9- p.-~ - - - - - - - PID .Oppm I--
- CLAY ecl.): Brown with gray and rust coi-

l--
- ored mottles: moist; stitt. CGI.Q% r;--
-

-
- I--
- ~
- -
- -

1()------- f--
- -
- If--
- If--
- II--- II-- '-
- '-
- '-
- I--

11- '--
- '-
- I--
- f--
- '-

- I--
- f--
- I--
- I--
- ~

12- I-
- ~
- I--
- I--
- ~

- I-- I--
- I--
- I--
- f--

13-1"'-------- PIO .. Oppm I--
- SANDY CLAY ecl.): Brown: loose; wet; w/sllt. CGl .. Q% ~
- ~ - - - - - - - I--
- CLAY ecl.): Gray; moist; very stitt: trace sand. ~
- -

-
-
-
-
- I--

14-----= I--
e-

- -
- -
- -

I PROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 10-B



HOlENa.
2

HTW DRILLING LOG 10-8
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSE:lEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- CLAY (Cl.): Gray; moist; very stiff; trace sand ~

P1D=Or- and small grovel.
CGI=

I-
- ~

- I-
- ~

15---- I--

- ~

- ~

- I-
- ~

- I--
- I-
- ~

- ~

- I--

16- I--
- I--
- -
- I-
- ~

- I--
- ~

- I-
- ~

- I-
1]-- III I--a. ~-

P1D-Or E- I-
- CG/- c5l I--
- ~ ~

- g I--
- C I--
- 'l§ I-
- 8 I-
- ~

18- I--
- ~

- I-
- I--
- I-

- I--
- I-
- I-
- I-
- I--

19-- I--
- I-
- ~

- I-
- I--

- I--
- I-
- f-
- f-
- I-

~ I--

I-
- P1D-Or f-
- CGI- f-
- ~

- I--
- f-
- I-
- I-
- I--

21- I--
- f-
- ~

- I-
- I-

- I--
- f-
- P1D-Or f-
- CG/- f-
- I-

22- I--
- f-
- f--
- I-
- f-

- I--
- f-
- I-
- f-
-

Cloy with trace coarse sand. I-
23- I--

- f-
- I-
- PID-Oppm f--
- CGI-Q% I--

I PROJECT IOWA ARMY AMMUNmON PLANT HOLE No. lO-B



HTW DRILLING LOG HOLE No.
10-8

PROJECT !INSPECTOR SHEET 4
IOWA ARMY AMMUNmON PlANT Joe Marl< OF 6 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f 9 h

- CLAY (Cl): Gray; moist; very stiff; trace I--
- coa~ alCI tine sand. I--
- I-
- I--
- ~

2~ e--
- ~

- I-
- ~

- I-
- e--

- I--
- -
- I-- I-

25- f--
- PIO + oppm I-
- CGI-Q% I--
- I-
- I-- I---
- I--

~
l-
I--

I-

! e--
I--

- E -
- 5l -
-

~
-- -

- c: -~

- § -
- -
- -

27- -
- -
- -
- -
- I-- f--
- ~

- ~

- -- I-
2B-- f--

- I--
- I-
- I-
- I--

- f--
- -
- -
- -- -
~ P1D+Oppm -

CGI-Q% -- ~

- -- -- -- -- ~

- I-
- I--

30- f--
- I--
- I-
- I--
- I-

- f--
- I--
- I-
- I-
- -

31- -
- -
- -
- -
- -

- '-
-
- I-

"8 - -
- ~

~ 3~ -
~ ~

- l-E - PID+O~ I---c
"0 - CGI. I-!:}
0

HOLE No. 10-8IPROJECT IOWA ARMY AMMUNmON PLANT



HTW DRILLING LOG HOLE No. 10-8
PROJECT INSPECTOR SHEET 5

IOWA ARMY AMMUNmON PlANT Joe Mer!< OF 6 SHEETS

ELEV. DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSDEPTH RESULTS OR CXlRE BOX No. SAMPLE No. COUNTS ha b c d 9 t g

- e-
- f--
- e-
- CLAY ecl..): Gray; moist; very 511ft; contains P1D • oppm f--

~
silt; trace sand and sma. gravel. CGI·O% e-

f-----

- e-
- f--
- e-
- e-

- f-----

- e-
- f--
- f--
- e-

34- I-
- e-
- e-
- f--
- e-

- I-
- e-
- f--
- PID .Oppm e-
- CGI .. O% f--

~
f-----
e-

- f--
- e-
- f--

- I---
- e-
- I--
- I--

- e-
36---- I-

- I--
- ! I--
- E I--

- ~ I-
-

~
I---

- I-
- ::J l-e- 'E I--
- 0 I--

3]--- (J I---
- I-
- I--
- I-
- I-

- I---
- I-
- e-
- PID"O~ e-
- CGI· '-

3a-- ~

- '-
- -

- I--
- I--

- I-
- f--
- I--
- f--
- '-

39--- -
- Clay contains silt and trace gravel. -- '-
- '-
- f--

- f-----
- e-
- e-
- e-

~
PID=Or f--
CGI= f-----

'-
- I--
- '-
- L--

- -
- -
- '-
- '-
- '-

4]---- -
-

PID=Oppm
-

- f--
- CGI=O% e-
- e-

I PROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 10-B



HTW DRILLING LOG HOlENa. 10-B
PROJECT INSPECTOR SHEET6

IOWA ARMY AMMUNmON PlANT Joe Marl< OF 6 SHEETS

ElEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTEai SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f g h

-
PtD=Or

f--
- CHAY (CI.): Gray; moist; VefY sIItt; contains f--
- silt and trace sand to sma~ravel;larger CGI=

f--
- clasts (1' dlam.) are facet . f--
- f--

43- I--- CD f--
- Q. f--
- ~ f-- I-

-

~
I---

- f-
- f--- ~ f--- 0 f-

~ I--

-
- r--
- f--
- f--

- I-
- f--
- f--
- f--
- f--

~ PtO-Oppm I--
CGI-Q% I--

- f--
- I--
- f--

- I--
- f--
- I--
- I--
- f-

~ I--
I--

-
~~"'w•.-

-
- f-

- I--
- f-
- I--
- f-

47--- I--
- I--
- f-
- I--
- f-

- I--
- I--
- f--- f--
- f--

~ I--
f--

- f--
- f--
- f--

- I--
- f-
- I--
- I--
- f--

49-- I---
- f--
- f-
- f--
- f--

- I---
- PtD=Oppm I--
- CGI=Q% H10B010250 f--
- I-
- I--

""
- f-
- BORING COMPLETE AT 50 FEET. I-
- MONITORING/TEST WELL INSTALLED I--

- WITH 2' PVC. I--
-
-

~ - I-
- I--

- I--

l.j
- I--

E - f--
- f--
- f--

u
IPROJECT IOWA AAMY AMMUNmON PLANT HOLENa. 10-B



APPENDIX A
GEOLOGIC BORING LOGS

A-3 Task 11. vae Sampling (Temporary Wells)



HTW DRILLING LOG HOLE No.

ll-A1
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SElMCES.INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACnJRER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 1. North of BUilding 1-03-5

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 5.1997 June 5.1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISnJRBED

I
UNDISnJRBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONrTORING WELL OTHER (SPECIFY) 23. SIGNAnJRE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESUlTS OR OORE BOX No. SAMPLE No. COUNTSa b c: d 9 f g h

0 - SILTY CLAY (CL): Dark brown to black; moist; f-
- soft to medium stiff; contains rootlets. PID =Oppm HllA1020100 -
- (0-5 ft) Time= 1200 hI> -- -

- -

- -- -
- f------ f-

1-- - - - - - - - I--- SILTY CLAY (Cl): Yellowish gray to dark f-- yellowish orange; moist; soft; contains f------ rootlets. f-- f-
- I--

- f-- f------ f-----
- f-----

2- I--
- CD f------ a. f------ E f-- 0en f-

- B '-----
- -:l- C -- 'F -C
- 0 -

3- 0 -
- r-
- -
- -
- -- -
- -- -- -- -

4- HllA10201 04 I--- Tlme=1220 hrs t-- f------ f-- f------ e-----
- f------ f-- t-- f-

5

- Hand a~erbor~complete at 5 ft. -- Backfill with c 'ngs, -- -
IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-A 1



'."

HTW DRILLING LOG HOLE No.

ll-A2
1. COMPANY NAME /2. DRILLING SUBCONTRACTOR SHEET 1

HARIA ENVIRONMENTAL SERVICES. INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 1, North of Building l-D3-5

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedr=k not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedr=k not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2
NA %

22. DISPOSITION OF HOLE BACKFILLED MOOnDRING WElL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - SILTY CLAY (CL): Dark brown to black; moist; I-
- soft to medium stiff; contains roof1ets. PID =Oppm HllA2020100 I-
- (0-5 It) I-
-

-
- I-
- I-
- I-
- I-

1-~ - - - - - - - I--
- SILTY CLAY (CL): Yellowish gray to darlc. I-
- yellawish orange; moist; soft; contains I-
- rootlets. I-
- I-

- I-----
- -
- I-
- I-- I.-

2- -
- SILTY CLAY (CL): Gray; mottled brown and Qi ~

- a. I.-
- black; moist; contains rootlets. E I.-
- ~ I-

- a f--
-

::>
I.-

- C ~

- E ~

- 0 I.-
3- 0 f--

- ~

- I-
- I.-

- I-
- f--

- I-
- f--

- I.-
- I-

4- H11A2020104 f--
- I.-

- I-
- I.-
- I-

- I--
-
-

~ -
-

5

~ - Hand a~er boring complete at 5 ft. I-
- Backfill with cuffings. I-
- I-

lj

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. ll-A2



HTW DRILLING LOG HOLE No.

ll-A3
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. Not Applicable OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Not Appll=ble

7. SIZES AND TYPES OF DRILLING ! 4-1/4' Hollow stem auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5' CME split spoon sampler Line 1, North of Building 1-{)3-5

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 5,1997 June 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
7 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Appli=ble

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MallnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e t g h

0 - SILTY CLAY (Cl): Dark brown to black; moist; r-
- soft to medium stiff; contains rool1ets. PID =Oppm HllA3010100 '--
- CGI =0% Tlme=0952 hIS -
- (0-7 ft) -- - - - - - - - - ,--
- SILTY CLAY (Cl): Yellowish gray to dark r-- yellowish orange; moist; soft; contains '--

- rootlets. -- -
1- -

- -
- -
- -- -

- -- -
- -- -
- -

2- -- SILTY CLAY (CL): Gray; mottled brown and CD -- li
- black; moist; contains rootlets. E

0 r- <I) r
- a f----

-
~ r- c f--- ..

f--c- 0 f--
3- 0

I--- f--
- r-
- '--- -

- -- -- -- -
- -

4- -
- -- -- r
- r-- HllA30201 04 f----
- Tlme=0957 hrs r
- f--- r
- t--s- f----- f--- t--- f--- t--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-A;j



HTW DRILLING LOG HOLE No. ll-A3
PROJECT INSPECTOR SHEET 2

IOWA ARM'( AMMUNmON PLANT Roger A. Wilson OF 2 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d Q I 9
h

- See Above I---
- I-
- I---
- I-
- I-

6-I- - - - - - - - -
- SANDY SILTY a..AY (Cl): Light olive brown; '-

- moist; soft 10 medium stiff; sand is very tine -
- to tine grained with occassional medium to -
- coarse sardo -

- -
- -
- I-
- I-
- f--

7
f--- BORING COMPLETE AT 7 FEET.

- BACKFILLED WITH CUTTINGS. f--
- I-- f--

- I--
- I---
- I-
- I---
- I-

B- I-------
- I---
- I---
- I---
- f--

- f--
- I-
- f--
- I-
- I-

9-p..-.------- ! I--
- SANDY CLAY (CL): Dark Gray and brown; I---
- higher sard content than above; very moist. Sl I-
-

~
I-

- 0
-

~
I-

- I---
- 0 Time = 1344 hrs: I---
- 0 Drove Hydropunch I-
- 10-15 ft. Not I---

1()-- sufficient water lor I--
- sampling. I-
- I---
- I-
- I-

- I--
- I-

- I-
- I-
- f--

11-= f--
f--

- f--
- I---
- I---

- I--
- I-
- I-
- I-
- I-

12- I--
- I-
- I---

- I-
- I---

- I--
- I-
- I---
- I-
- I-

13- I-
- f--
- f--
- I-

- f--- f--
- f-
-

~ - I-
- I---

~ 14- I--

~ - -
- I-

~ - I-

~ - f--
u

ll-A3IPROJECT IOWA AAM'( AMMUNmON PlANT HOLE No.



t-ITW DRILLING LOG HOLE No.

11-B1
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

6. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Appncable Not Appli=ble

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 1 Tank Farm, Inside Berm

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 4,1997 June 4,1997

12. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MQlJrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIElD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILTY CLAY eCL): Dark brown to black; moist; -
- soft to medium stiff; contains rootlets. PID=Oppm HllB1010100 -
- CGI=O% Time=1627 hrs -
- e0-5 ft) -

- -
- -
- -
- -- -

1-I- - - - - - - - -
- SILTY CLAY eCL): Yellowish gray to dar\( -
- yellowish orange; moist; soft; contains -
- rootlets. -
- '-

- -
- -
- -
- -
- -

2- -
- CD -
- a. -
- E -
- ~ -

- .... - - - - - - - ~
-

- SILTY CLAY eCL): Pale blue to dark yellowish :J Odors detected -
- orange; moist; soft; contains rootlets. c:: at 2.5 ft. No rasp- -..- c:: onseon PID. r-
- 0 r-

3- U
I--

- f--
- r-
- f-
- f--

- r--
- f--
- f--
- f--
- f-

4- HllB1020104 I--
- Time= 1700 hrs f--
- r-
- f--
- r-

- r--
- f--
- '--- '--
- f--

5

- Hand a~erborl~complete at 5 ft. f-
- Backfill with c ngs. r-
- -

IPROJECT IOWA ARMY AMMUNIT10N PLANT HOLE No. I 1-131



HTW DRILLING LOG HOLENa.

11-82
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCAnON
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT line 1 Tank Farm. Inside Berm

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 5.1997 June 5.1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
GroUndwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNnoRING W8..L OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

0 - FILL: Gravel; White to gray; loose; dry. e-
- PID =Oppm HllB2010100

~

- CGI=O% Tlme=0855 hrs e-
- (0-5 ft) I-

- ~ - - - - - - - I-
- SILTY CLAY (CL): YellOWish gray to dar\< f--

- yelloWish orange; moist; soft; contains f--
- rootlets. ~

- ~

I- f--
- f--
- ~

- f--
- ~

- f--
- -
- L-

- -
- f-

2- I--
- ~ I-
- a. I-
- E f-
- 0 e-<I)

- - - - - - - - - :3 f--

- SILTY CLAY (Cl): Pale blue to dar\< yellowish ;, Odors detected I-
- c: at 2.5 ft. No rasp- e-
- orange; moist; soft. 'l= onseon PID. e-c:
- 8 e-

3- I--
- e-
- ~

- ~

- f--

- f--

- f--

- ~

- f--

- ~

4- H11 B2020104 f--

- Tlme=0907 hrs ~

- f--

- ~

- ~

- -
- -
- -

~ - l-

i - e-
5

5
.~ - Hand a~er boring complete at 5 ft. e-
~ - Backfill with cuttings. ~

]3 - e-
li

IPROJECT IOWA ARMY AMMUNITION PLANT HOLENa. 11-62

1l



HTW DRILLING LOG HOLE No.

11-B3
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAl SERVICES, INC. Not Applicable OF 1 SHEETS

3, PROJECT 4. LOCAnON
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 1 Tank Farm, Southeast Corner, Inside Berm

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 5,1997 June 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e 1 9

h

0 - CLAY (CL): Moderate brown; soft to stiff; I---
- moist; contains rootlets. PID = 0 ppm HllB3010100 I-
- CGI=O% I---
- (0-5 ft) I---

- I--
- I-
- I-
- I-
- I---

1- I-- I---
- I-
- I---
- I-

- I-
- f---
- f-
- f---
- -

2- -
- lD -- li -- E -- 5l -- I- - - - - - - - ~

f--
- SILTY CLAY (Cl.): Pale blue to dark yellowish f---
- ~

orange; moist soft. e f-- "" f-e
- 8 f-

3- f--
- f-- f-
- f-
- f---

- f--
- f---
- f-
- f-
- f---

4- Hl1B3020104 f--
- f---
- f-- L-
- --

I

~
- f---
- f---- f---- f-5

- Hand a~er bori~ complete at 5 ft. f-- Backfill with cu Ings.
f---- f-

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-63



HTW DRILLING LOG HOLE No.

11-84
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR J;EETlHARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

"-

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

1----------
6. MANUFACTURER'S DESIGNATION OF DRILL5. NAME OF DRILLER

Alan oaks Gus Pech GP-1100C
1----

I 4-1/2" Hollow stem augers 8. HOLE LOCATION7. SIZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT I'.CME,.",poon~m.~ West of Line 1 Tank Farm

9, SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED

I June 4. 1997 June 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6.5 fl. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
13 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DiSTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

3 NA %

22. DISPOSITION OF HOLE BACKFILLED MO'JOORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANAL¥TICAL I BLOW

i
REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

0 - SILTY CLAY/CLAYEY SILT (CL/ML): Dark brown PID =Oppm -
- to block; moist; soft to stiff; contains rootlets. CGI =0% Hll84010100 -
- (0-5 ft.) Time=1507 hrs -
- -

- -
- ~

- -
- -- -

1- -
- -- -
- - - - - - - - - -
- SILTY CLAY/CLAYEY SILT (CL/ML): Mottled -

- dark yelloWish orange. pale green, dark -
- brown; moist; soft: contains trace fine sand -
- and occasional very coarse sand; contains -
- roatlets. -- -

2- i--
- Qj I-
- Ci. f--
- E f--
- 0

(f) I--- B I---- I-:::;)- e I-
- <=

l-e- 0 I-
3- 0

i--
- I-
- I-
- I-
- -- -- -
- '-
- -
- -

4-.... - - - - - - - -
- SILTY CLAY (Cl): Pale blue grayish red; moist; -
- soft to medium stiff; contains roatlets. -
- -
- -- -
- -
- -- -- PID=20ppm -

5-r- - - - - - - - Hll 84020104 '--
- SILTY CLAY (CL): Blackish red: moist; medium

on soil (0 ppm -in Brth~ Zn).- stiff.

I

CG/= -
- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. Il-B4



HTW DRILLING LOG I HOLE No.
11-84

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 2 SHEETS

DESCRIPTION OF MATERIALS FlaO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Contains trace fine to very coarse sand. PID = 54.5 ppm f-
- in soil (0~m in f--
- brthng. n). f--
- CGI =0% f--
- f-

6- f---
- f-
- f-
- f--
- f-

- +- - - - - - - - f---
- ClAY (Cl): Mot11ed light greenish gray- f-
- grayish black-light olive gray; contains silt; f--
- moist; soft to medium stiff; contains trace PID = 23.2 ppm f--
- fine to very coarse sand. in soil (0frpm in f-

7- brthng. n). I---
- CGI=O% f--
- f--
- f-
- f-

- f---
- Odors detected f-
- in soil. f-
- f-
- f-

8- f---
- PID=O ppm f-
- in soil and f-
- brthng. Zn). f-
- CGI = 0%

f--
- I---

- f-
- f--
- f-
- f--

9-+- - - - - - - - ! I---
- CLAY (CL): Mot11ed dark yellowish orange- E f-
- light bluish gray-light olive gray; contains silt; ~ f--
- moist; medium stiff to stiff; contains trace

~
f-

- fine to very coarse sand. g I-
-

- ~ H11B4030110 I-
- 0 Time=081 7 hrs I-
- U f-
- I--

1<r-- I---
- I--
- f-
- I--
- ~

- I---
- ~
- f-
- f-
- f--

11- f---
- f-
- f-
- f--
- f-

- f---
-

PID =Oppm f-
- f--
- in soil and

f-
- brthng. Zn).

f--

12- CGI =0%
f---

- f--
- f--
- f-
- f--

-

I

f---
- f--
- f-
- f-
- f--

13

- BORING COMPLETE AT 13 FEET. f-
- BACKFILLED WITH CUTTINGS. f--
- f--

- f---

Ii I-

~

I---
I--

~
~E
~'C..,

---i ~
u

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 11-84



HTW DRILLING LOG HOLE No.

11-B5
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

6. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem auoers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 1 Tank Farm. West ot Tank 1-152-12

9. SURFACE ELEVATION

Not sUlveyed

10. DATE STARTED 11. DATE COMPLETED
June 4,1997 June 5,1997

12. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
10 teet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS
FIRO SCREENING GEmECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

0 - SilTY CLAY/CLAY'2'( SilT (Cl/Ml): Dark brown c-
- to black; moist; stiff; contains rootlets. H11B4010100 I--- Tlme= 1507 hrs !-
- I--

- f-

- !-
- I--
- '-- - - - - - - - !-
- CLAY (Cl): Mottled dark yellowish orange I--

1- to pale olive; moist; soft to medium stiff; ~

- 'contalns rootlets to 3 feet below grade. I--
- !-
- I--
- !-- f--- '--

- '--
- c-
- '--

2- -- Gl -
- Ci. -- E -
- PID=Oppm

0 -'"-~ CGI=O% a -- (0-5 ft.) -
~- c -- 'E -

- 8 -
3- -- -

- -
- -
- -

- -
- -
- -
- -- Hll85010103

I-
4- f--

- I-
- r--
- I-
- I--

- f--
- I-
- I--- I-
- l-s- f--
- I-- r--
- I-- r-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. I 1-1::Sb



HTW DRILLING LOG HOLE No.
11-85

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 2 SHEETS

DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- I--
- CLAY (CL): Blackish red With brown I--
- mottling; moist; stiff; contains occassional I--
- medium to coarse sand. I-
- I--

6- f--
- I-
- I--
- I--
- I-- I--
- I--
- I--
- I--
- I--

7- I--
- I--
- I-
- I--
- I--

- I---
- I-
- I--
- I-
- I--

8- PID = 0 ppm .9! -
- CGI=O% a. -
- (5-10 ft.) E -
- ~ --

a -- -- c ~

- 'E -- 8 H11 B5020100 I--
- I--

9-~------- . f--
- SANDY SillY CLAY (Cl): Mottled light olive I--
- gray-pale brown-<:lark brown; moist; soft I-
- to medium s1lff; sand Is medium to coarse I-
- grained with occassional very coarse sand. e-

- I-
- I-
- I-
- I-
- I-

Iv

- BORING COMPLETE AT 10 FEET. I-
- BACKFilLED WITH CUTTINGS. I-
- I--

- I--
- I-
- -- -
- -

11- -
- -
- -
- -
- -

-- -
- I--
- I-
- '--
- -12- f--
- I--

- I-
- I-
- I-

- I---
- I-
- I--
- I-
- I-

13- I---
- I-
- I--
- I-
- I-

- f--
- I-
- f-

~ - I-
- I--

I~ f--

~
-

- -- '--
.9 - I-
u

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 11-65



HTW DRILLING LOG HOLE No.

11-B6
1. COMPANY NAME ]2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVlCES, INC. USACE/Omaha District, Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 1 Tank Farm, West of Tank 1-152-12

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 13. 1997 June 13. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
10 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONI1ORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILlY CLAY/CLAYEY SILT (CL/ML): Dark brown -
- to black; moist; stiff; contains rootlets. HllB4010100 -
- Time= 1507 hrs -
- -

- -
- -
- -
- -
- -

1- -
- -
- -
- ,...-

- '-
- ~ - - - - - - - -

- CLAY (CI.J; Mottled dar\< yellowish orange -
- to pale olive; moist; soft to medium stiff. f--
- f--
- f--

2- r-
- ~ f--
- a. f--
- E f--
- PID =Oppm ~ f--- CGI=O% 3 r-
- (0-5 ft.)

:l f-
- c: f--
- ..

f-- 6 f--
3- 0

f--- f--- f--
- f--
- f--

- -
- -
- -- '-

-
H1186010103

-
4- -- -

- -- -
- -

- -
- -
- ,...-
- ,...-
- '--

5- -- '-
- -- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. I I-!:SO



HTW DRILLING LOG HOLE No. ll-B6
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 2 SHEETS

ElEV. DEPTH DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- f-
- CLAY (Cl): Blackish red with some brown f--
- mottling; moist; stiff; contains occassional f-
- medium to =arse sand. f-
- f--

6- f--
- f-- f-
- f--
- f-

- f-----
- f-
- f-
- I-- f--

7- f-----
- f--
- -
- -
- -

- -
- -
- -
- -
- -

8- PID=O ppm ! -
- CGI =0% -- (5-10 ft.) E f--
- e5l f-
- g f--- I- - - - - - - - f-----
-

SANDY SilTY CLAY (Cl): mott1ed light gray
c f-

- 8 f--
- to brown; moist; soft to medium stiff; contains

f--
- medium to coarse sand. Hll 86020108

f-
9- f--

- f-
- f-
- f--
- I-- I-
- f--
- f--
- f-
- f--

lu

- BORING COMPLETE AT 10 FEET. I--
- BACKFilLED WITH CUTIINGS. f-
- f--

- I--
- I--
- '-
- I-
- f--

11- f-----
- f-
- -- -- -- -- f-
- f--
- f-
- f-

12- f--
- '-
- f--
- f-
- f--- f--
- f-
- f--
- f--
- f-

13- f--
- f--
- f-
- f--
- I--

-- f--- I--
- I-

~ -
- I--

1~ I--

~
I--

- ~

- I--
- ~

lj

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 11-86

13
~
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HTW DRILLING LOG HOLE No.

11-B7
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEWICES, INC. USACE/Omaha District, Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 1 Tank Farm, West of Tank

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 12, 1997 June 12, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered

Cbft)14ap~)not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
10 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I 9
h

0 - SilTY CLAY eCl): Dark brown to black; some -

- yellowish mottling in lower 6'; moist to wet; H11B4010100 -
- soft to medium stiff; contains rootlets. Time= 1507 hrs -
- -

- -
- -
- -
- -
- -

1- -
- -
- -
- -
- -

- -
- -
- -
- -- f-

2-I- - - - - - - - f--
- CLAY (CL): Mottled yellowish gray to pale CD f--
- olive; moist; soft. a f--
- E f-- PID =Oppm

0
f-en

- CGI =0% ", r--
- (0-5 ft.) ~ f-

~- c f--
- <= f--c
- 0 f--

3- 0
f--

- f-
- f-
- f--
- -

- -
- -
- -
- -
-

H11 B7010103 -
4- -

- -
- -
- -
- -

- .... - - - - - - - -
- CLAY (CL): Blackish redd with some brown -
- mottling; moist; soft to medium stiff. -- -
- -

5- -- -- f--- t-- t-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-1:31



HTW DRILLING LOG HOLE No. 11-B7
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNI1l0N PLANT Roger A. Wilson OF 2 SHEETS

DEPTH DESCRIPTION OF MATERIALS I FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- I-
- I--
- l-

I--

I-'J ------- --SANDY SILTY CLAY (CL): mottled light gray -to brown; moist; soft; contains medium to -coor.;e sand; contains occasional gravel to
-_ 1/2'diam..
-
-

- -- I-
- I-

7- -
- -- I-
- I--
- I-

- I---
- I-
- I--- I-
- l-

e- PID=Oppm ! I---
- CGI=O% I--
- (5-10 ft.) E I-
- ,5J -
- ~ I-- ~ I---
- C -
- E -- 8 HllB7020108 I-- f--

9- e--
- I-
- I-
- I-
- I-

-

I

I-
- I-
- I--
- I-
- I--

Iv

- BORING COMPLETE AT 10 FEET. I--
- BACKFILLED WITH CUTTINGS. I-
- I--

- I--
- I-
- f--
- I--
- l-

ll- >--- I-
- I-
- I-
- I--

- I---
- I-
- I--
- I--
- I--

12- I--
- I--
- I-
- I--

- I-
- >--

- I-
- I-
- I-
- f--

13- '--
- -
- -
- -
- -

- r-
- '--
- I-

'8 - I-
- I-

~ 14- >--.t:
I-~ -

- f--
~ - I-
J1 - l-
ii

HOLE No. ll-B7IPROJECT IOWA AAMY AMMUNI1lON PLANT



HTW DRILLING LOG HOLE No.

11-B8
1. COMPANY NAME /2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEWICES.INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2· Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 1 Tank Farm, South orTank 1-152-12

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED ". DATE COMPLETED
June 12, 1997 June 12, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRIlliNG COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
10 teet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18, GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) 01'HER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MaIlnoRING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e r 9

h

0 - SILTY CLAY (CL): Dar!< brown to black; r-
- moist; medium stiff; contains rootlets. H11B4010100 I-
- Time=1507 hrs r--
- I-

- I---
- r-
- '-
- I-

- ~

1-- - - - - - - - ~- CLAY (CL): Moffied dar!< yellowish orange- I-
- light brown-yelloWIsh gray; moist to wet; '-

- soft to medium stiff; contains black staining; r-
- contains trace tine sand and occasional I-

- medium to very coarse sand. f--
- I-

- -- -- -
2- -

- Qj -
- a. -
- E -- PID =Oppm 5l

- CGI=O% ~ f--
- (0-5 ft.)

~
I-

- e: I-
- '" l-e:
- 8 I-

3- I---
- I-
- I-
- I-
- I-- I---
- -- I-
- ;--

- I-
4- H1188010103 '--

- -
- ;-

- ~

- ;--
- - - - - - - - - . '----

- CLAY (CL): Blackish redd with some brown -- mott1tng; moist; soft to medium stitt. -- '-
- r-

5- -- r--
- -- -
- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-~8



HTW DRILLING LOG HOLE No. 11-88
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 2 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- f-
- f-
- f-
- I-
- I-

6- I--
- I-
- f-
- I-- I-

- I- - - - - - - - I--
- SILTY CLAY (CL): Blackish redd with brown I-
- mottling; moist; soft to medium stiff; contains f-
- occasional medium to very coarse sand. I-
- I-

7- I--
- f-
- -
- -
- -

- --- I-
- -- -- I-

8- PID=O ppm
~ I--- CGI = 0'. f-

- (5-10 ft.) E I-
- ~ f-
- !l I-

- I- - - - - - - - 0
I---~- SANDY SILTY CLAY (CL): Mottled light olive c f-:0::- gray-pale brown with some dark brown; c I-

- moist; soft to medium stiff; sand is medium 8 HI 1B8020108 I-
- to coarse with occasional very coarse. I-

9- I---
- I-
- I-
- f-.
-

- f-
- I-
- I-
- f-
- I-

Iv

- BORING COMPLETE AT 10 FEET. I-
- BACKFILLED WITH CUTTINGS. I-
- I--

- I--
- I--
- f-
- f-
- I-

11----= I--
f-

- I-
- I-
- '-

- ~

- f-
- I-
- I-
- f-

12- I--
- f-
- f-
- I-
- f-

- I--

- f-
- I-
- I-
- I--

13- I--
- I-
- f-
- I--
- I-

- I--
-
-

~ -
- I-

lr- I--

ill - I-

~
- I--
- I-." - I-.!I

lj

11-68IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No.

ll-Cl
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACnJRER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spilt spoon sampler line 2

9. SURFACE ELEVATION
NotsuNeyed

10. DATE STARTED 11. DATE COMPLETED
June 4.1997 June4,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
35 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISnJRBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

5S06
NA %1 Groundwater

22. DISPOSITION OF HOLE BACKFILLED MONnoRING WELL OTHER (SPECIFY) 23. SIGNAnJRE OF INSPECTOR

X NA JoeMar1<

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - Fill: Crushed limestone with clay PID =Oppm -
- (railroad track bed material). CGr =0% Hl1C1010100 -
- -
- -

- -
- -
- -
- -
- -

1- I--
- '-

- -
- f-----
- I-

- C----
- -
- -
- -
- -

2- I--- lii f-----
- a. f-----
- E I-- ~ I-

-- U)
I--

- a f-----:J- e I-- "" l-e- 0 f-----
3-~ - - - - - - - 0

f--- CLAY (CL): block mottied greenish gray; PID =Oppm I-
- moist; saft; contains organic material. CGI=O% f-----
- I-
- f-----

- C----
- I-
- f-----
- f-----
- f-----

4- f--
- ,-

- I-- f------ I-
- ~ - - - - - - - i--

- CLAY (CL): Blackish redd with some brown f-----
- mottHng; moist; soft to medium stiff. f-----
- f-----
- l-

S- I--
- ,-
- I-- I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. ll-Cl



HTW DRILLING LOG HOLE No. ll-Cl
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS FIRD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- I--
- I--
- I-
- I--
- I-

6-~ - - - - - - - f--
- CLAY (CL): Greenish ~ray with cx:casional rust f--
- colored mottles; mois ; stiff; trace silt. f-
- f--
- ~

- f--
- f-
- f--
- f--
- f-

7- f--
- f--
- f-
- f--
- f--

- I--
- I--
- f-
- I-
- I--

8- Ol I--
- Q. I-- E I--
- e5l I-
-

~
f--

- f--- c f-
- 'E f---
- 8 f--
- f-

9- I---
- f-
- I-
- f--
-

l-
I--
f-

HllCl02011C
I--
I--

Dupe. 4 l-
I---
I--
l-
I---
l-
f-"J
f-
f-
I---
f--
f--

f-
f-
I---

- f--
- I--- f-
- I--

12- I--
- 12 ft.: Some as above except no rust- I--
- colored motfles. -
- -
- --

~-
- If-
- If-
- n-

13- I---
- f-
- '-
- I--

- f-
- ,---

-
-

ii -

~
-

14- I--

~ - f---
- I-

~ - I--

~ - I--
ij

HOLE No. ll-ClIPROJECT IOWA ARM( AMMUNmON PlANT



HTW DRILLING LOG
HOLE No. ll-Cl

PROJECT INSPECTOR SHEET3
IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- CLAY (CL): Greenish gray; moist; stiff; PID = Dppm -
- trace silt. cgi =()'j'o -
- '-
- - - - - - - - - -
- CLAY (CL): Greenish gray with rust-colored PID=Dppm -

15---- mottles; moist; soft; trace silt. cgi =0% ~

- ~

- ~

- f--
- f--

--- '---

- -
- ~

- f--
- '-

16- -

- r-
- f--

- ~

- f--
- f---

- f--

- f--
- f--

- f--

17- .! f---
0- f--- E-
~

f--

- f--
- ~ f--

- :J f---
- C f--

- 'E f--
- 8 f--
- f--

181
f---
f--

f--
f--

- f--
- f---

- f--

- f--
- f--
-

Hl1C1D2011C
f--

19-- f---
- Dupe. 4 f--
- f--
- f--

- f--
- f---

- f--
- I-
- I-
- f--- - - - - - - f---.LV _

CLAY (CL): Brown with rust-colored mottles; PID=Dppm f--
- moist; stiff; trace silt. cgl = 0% f--
- f--
- f--

- f---
- f--
- f--
- f--
- I-

21- f---
- 12 ft.: Same as above except no rust- f--

- colored mottles. f--
- f--
- f--

- -
- -
- -
- -
- -

22- -
- -
- -
- -
- -

- -
- ~

- -
- -
- ~

23-

I

f---
- -
- -
- f--
- f--

IPROJECT IOWA ARMY AMMUNmQN PlANT HOLE No. ll-Cl



HTW DRILLING LOG HOLE No. ll-Cl
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Some as Above I--
- I--
- HllC1Ol0400 I-
- I--
- I-

24---- >---
- I-
- I--- I--
- I-- f--
- I-- I-
- I--
- I-

25- PID= 1 ppm >---- (transient)
I--

- cgi =0% -
- -
- -

- -
- -
- HllC1030125 -
- -
- -

2... - - - - - - - ! -
- CLAY (CL): Brown with gray mottles; moist; PID = 1 ppm I-
- medium stiff; trace sand; trace small (transient) E

I--
- gravel. cgi=O% ~ I--
- ~ I--

- ;, f--
- c I-
-

~ I-
- I--
- I-

27- >---
- I-
- I-
- I--
- I--

- I-
- I--
- I--
- I-
- I--

2a-- f--
- I--
- I-
- I--
- I-

- I--
- -
- -
- -
- '--

~ -
~

- -
- -
- -

- -
- I--
- I--
- I--
- I-

30- >---
- I-
- I--
- I--
- I--

- >---
- I--
- I-
- I--
- I-

31- >---
- I--
- I-
- I-
- I--

- >---
- I--
- f-

~ - f-
- I--

3~ f--

~
-

- -
- -

Jl - -
li

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. ll-Cl



HTW DRILLING LOG HOLE No.
ll-Cl

PROJECT INSPECTOR SHEET 5
IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- CLAY (CL): Brown; wet; soft; tract sand and -
- small gravel. PID =0 ppm -
- cgi = 0% HllC1010133 -
- ,--

~
C---

-
- OIl ,--

- a. ~

- ~ C---

- f-
- ~ -

- 0 -::J
- C -;:
- 5 ~

- U -
34- '---

- -
- f-
- C---
- e-

-- f--
- e-
- e-
- f-
- C---

u..J

- BORING COMPLETE AT 35 FEET.
C---

- TREMIE GROUTED WITH HI-SOUDS
e-

- BENTONITE GROUT. -
- f---

- e-
- C---
- e-
- f-

- f---

- e-
- e-
- f-
- f-

- f--
- e-
- e-
- e-
- f-

- I--
- f-
- e-
- f-
- f-

- f---

- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- f-

- f---
- e-
- f-
- f-
- f-

- f---
- f-
- f-
- f---

- e-
- I--

- f--
- f-
- e-
- f--

- I--
- e-
- f---
- e-
- e-

- I--

~
- f-
- f---
- f---
- f---

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. ll-Cl



HTW DRILLING LOG HOLE No.

ll-C2
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 2

9. SURFACE ELEVATION

Not sUlVeyed

10. DATE STARTED 11. DATE COMPLETED
June 5,1997 June 5, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
10 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

4 Soil NA %

22. DISPOSITION OF HOLE BACKFILLED MONIlDRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary 2' PVC monitoring well
X NA Joe Markinstalled for groundwater sampling.

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e 1 9
h

0 - FILL: Crushed limestone (railroad track bed f-
- material). PID =Oppm Hll BC2010100 f-
- CGI =0% f-
- f-

- f--
- f-
- f-
- f-
- I-

1- I--
- f-
- f-
- f-
- f-

- I- - - - - - - - f--
- CLAY (Cl.): black with grayish green mottles; PID =Oppm f-
- moist; soft; very organic. CGI=O% f-
- f-
- f-

2- I--
- (jj f-
- Q. f-
- E f-
- e5l f-

- 3 '--
-

:> -- C L-
- >= -c- 0 -

3- U -
- -- -
- -
- '-

- c--
- f-
- f-
- -
- -

4- PID =Oppm H11C2020104 -
- CGI =0% Dupe#] -
- -
- f-
- f-

- f--
- f-
- f-
- f-
- f-

5- f--
- f-
- f-
- f-
- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-C2



HTW DRILLING LOG HOLE No. ll-C2
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Joe Mark OF 2 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 I g h

- Same as above PIO = Oppm 10-
- CGI-O'l'o I-
- 10-
- 10-
- I-

6- ~

- I-
- I-
- CIl 10-
- -a I-

-

~
~

- I-
- g 10-
- 0 I-
- :J 10-e

7- 'E I--
- 0 I-
- () '-
- I-
- PID = Oppm I-

- CGI-O'l'o ~

- I-
- 10-
- I-- I-

B- -
- -
- -
- -
- -

- ~

- '--
- -
- -
- -

9- ~

- 10-
- I-
- 10-
-

-
- I-
- 10-
- PIO =Oppm H 11 C2030 lH

I-
- CGI-O'l'o '-

Iv

- I--
- BORING COMPLETE AT 10 FEET. I-
- TEMPORARY MONITORING WELlINST- I--

- ALLEO FOR GROUNDWATER SAMPUNG. f---
- ABANDONED AND GROUTED I--
- NOVEMBER 1997. -
- -
- -

11- -- -- -
- -
- -- -
- I--
- r--
- '-
- r--

12- f---
- r--
- I--
- I--

- I-
- f---

- I-
- I-
- I-
- I--

13- f---
- I--
- I--
- I-
- I-

- I--

-
-

ii -
N - I-

! I~ f---
.r. I-
.~ - 10-
~ - I--
1l - I--
U

IPROJECT IOWA ARM{ AMMUNITION PlANT HOLE No. TFC2



HTW DRILLING LOG HOLE No.

ll-C3
1. COMPANY NAME [2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem auaers 8. HOLE LOCATiON
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 2

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 14,1997 June 14, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
20 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MONrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary 2' PVC monitoring well
NA Rodger A. Wilsoninstalled for groundwater sampling X

ELEV. DEPTH DESCRIPTION OF MATERIALS FI8..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c: d e f g h

0 - SILTY CLAY (CL): Dark brown to black; damp PID=Oppm I-
- to moist medium stiff. CGI=O% I--

- (0 - 5 ft.) I-
- I--

- l-
- I--
- I--
- I-
- I--

1- f-
- I-
- I--
- I- - - - - - - - I-- SILTY CLAY (CL): Mottled dark yellowish I-

- brown to pale olive; moist; soft to medium l-
- stiff; contains nne sand and fine to sman -- gravel. -
- -
- -

2- -
- Gi -
- a. -
- E -- e5l I--

-- '" f-
- 13 I--:::>- c I--
- ..

I--C- 0 I--
3- 0 f-- I--

- I--
- I--
- I--- f-
- I--
- I--
- I--
- I--

4-I- - - - - - - - e--
- CLAY SILT (ML): Dark brown with some I--
- greenish gray mottling to 6'; soft to medium I--
- stiff; contalns wood fragmen1s. -- -- f-
- I--
- -- -- -

5- -- L-

- I--- I--- I--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-C3



HTW DRILLING LOG HOLE No.
ll-C3

PROJECT INSPECTOR SHEET2
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- I-
- PID =Oppm f-
- CGI=O% I-
- (5 - 10 ttl I-
- f-

6- f-
- -
- -
- -
- -

- -
- -
- I-
- I-
- I-

]- I--
- I-
- f-
- I-
- I-

- f-
- f-
- I-
- f-
- I-

8- .9! f-
- a. I-
- E f-
- e5l f-
-

~
-

- ~

- C I-
- 'E I-
- 8 I-
- I-

9- f-
- I-
- I-
- 1-.
-

- I-
- I-
- I-
- I-
- I-

10-- f-
- I- - - - - - - - I-
- SILTY CLAY (CL): Mottled greenish gray to I-
- I~ht olive brown; moist; sott to medium f-
- stiff; some black staining. I-

- f-
- I-
- I-

- -
- -

11- -
- -
- -
- I-
- I-

- I--
- I-
- I-
- I-
- f-

12- f-
- f-
- f-
- I-

- f-
- f-

- f-
- I-
- I-
- f-

13- PID =0 ppm -
- CGI=O% I-

- (5-10 ft) -
- -
- -

- -
- I-
-

~ - I-
- I-

~ 1~ f-

~ I-
- f-

~ - I-
" - f-.!l
lJ

HOLE No. ll-C3IPROJECT IOWA AAMY AMMUNmON PLANT



ll-C3HTW DRILLING LOG
_--------------------r ------,~

HOLE No.

PROJECT
IOWA ARMY AMMUNIT10N PLANT

INSPECTOR
Roger A. Wilson

SHEET 3

OF 3 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX f\b. SAMPLE No.

d e f

BLOW
COUNTS

9

REMARKS
h

-
-
-

~--------- SILTY CLAY/CLAYEY SILT (CL/ML): Dark yellow-
15-- ish oronge to light brownish gray; moist to

- wet; soff to stiff; contains very fine to fine

-]

sand and Occas ional coarse to very coarse
sand. fractured. with black staining on
fracture surfaces.

-

16-
-
-
-
-

-
-
-
-
-

17--
-
-
-

--
-
-
-

-

18-
-
-
-
-

-
-
-
-
-

19----
-
-
-
-

-
-
-
-
-

PID = 0 ppm
cgl = 0%

PID=Oppm
cgl =0%

PID=Oppm
CGI=O%
(15-20 ft.)

-
-
-
-
-
-
-
-
--
-
-
-
f-
-
-
-
-
;-

l­

I--
-
-
~

l­

I-­
f­
l­

f­
f­
I-­

f­
l­

f­
l­

I-­
l­

f­
f­
l­
I-­

f­
l­

f-­
l­

I-­
f-­
f­
l­

f-­
I-­

f-­
l­

f-­
I-

- I-
_ BORING COMPLETE AT 20 FEET. _

TEMPORARY MONITORING WELL INSTAUED
~ FOR GROUNDWATER SAMPLING. ABAND- ~

_ ONED AND GROUTED NOVEMBER 1997. _
- ;-

- f-
- ;-

~ -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- i-

~ - l-
N - f--
! - I--

~ - I-
~ - f--

~ = ~
u ....--.....--.....-"'T":~~O::=,-~~~~~:":'::o:::~~~:;_---.....-----I...----~~":':"'-....-""'II"....~~-...L-IPROJECT IOWA ARMY AMMUNmoN PLANT HOLE No. 1l-C3



HTW DRILLING LOG HOLE No.

ll-C4
1. COMPANY NAME I 2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEINICES,INC.
I

USACE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-7S0C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT S ft CME split spoon sampler East of BUilding 2-03 (about 7S'), Une 2

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 13, 1997 June 14, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered lS feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
20 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18, GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MONrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary 2' PVC monitoring well
NA Rodger A. Wilsoninstalled for groundwater sampling X

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTS
a b c d e ,

9
h

0 - SILTY CLAY (CL): Dark brown to black; moist; r-
- medium stiff; contains rootlets. r-
- ,---
- r-

- -_ .... ._------ .... -----_ ....._----_ ...------- .... "._-_ .... --- -
- Sandy Gravel layer, O.S' thick. I-
- r-
- I-
- r-

1- .....------- ... -.- ------ .. ---------.. -------- ... -------.----------_ ... -- I---
- r-
- r-
- I-
- I-

- f--
- I-
- ,---

- -
- I-

2- I---
- Qj -
- Ii -
- E -0- <J) -

--
~

-
- :J -
- c -
- += -c
- 0 -

3-~ - - - - - - - 0 -
- SILTY CLAY (Cl): Moltled dark yellowish -
- brown to pale olive; moist; soft to medium -- stiff; contains fine to medium sand; -
- contains rootlets. I-

- f--- r-
- r-
- r-
- I-

4- f--
- r-
- I-
- r-
- I-

- f--
- I-
- r-
- I-- I-

5-- - - - - - - - I---
- SILTY CLAY (CL): Mottled dark yellowish I-- orange to olive gray; moist; stiff; contains r-- black sit! pockets. I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-C4



HTW DRILLING LOG HOLE No. ll-C4
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DESCRIPnON OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above ~

- ~

- ~

- ~
- ~

6- f-
- ~

- ~

- ~

- ~

- f-
- ~

- ~
-

~
- ~

7- f-
- ~
- I-
- I-
- -- f-
- ~

- f-
- ~
- f-

8-1- - - - - - - - ! f-
- CLAYEY SILT (ML): Dark brown with some ~
- E

~

-
greenish gray mottles; moist; sort to medium

~ ~stiff.

~
--

- -
- -
- ~ -
- 8 -
- -

9- f-
- f-
- ~

- f-
- -

- -
- ~
- I-
- f-
- ~

10- f-
- I-
- f-
- I-
- ~

- f-
- f-
- -- -
- -

11- -- -- -
- ~

- -- '---

- -- f-
- f-
- f-

12- f-
- I-
- f-
- f-
- I-

- f-
- f-
- I-
- ~

- f-

13-P- - - - - - - - -
- -
- SILTY CLAY (CL): Olive gray to greenish -
- gray; moist; stiff. -
- -

- -
- -- l-

ii - f-

~
- f-

1~ f-
5 f-ll! - ~
~ - I-." - I-~
\i

lFC4IPROJECT IOWA AAMf AMMUNmON PLANT HOLE No.



~I
HTW DRILLING LOG HOLE No. ll-C4

PROJECT INSPECTOR SHEET 3
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH AESULlS OR CORE BOX N:J. SAMPLE No. COUNTS

a b c d e I 9
h

- Same as ooove ~

- I-
- ~

- I-
- I-

15---- Installed Hydropunc~
f--

- 15-20 ft. Insufficient
I-

- water for sampling
~

- 6{14{97
I-

- Time=0837 hrs.
~

- I---

- I-
- ~

- I-
- I--

10-- f--
- I--

- I-
- I--

- ~

- I---

- I--

- I-
- I--
- ~

17-- ! f--
- E I-
-

~
~

- I-..
- 5 I--

- ::l f--
- C I---+=- 8 I-
- I-
- I---

18- f--
- I---

- I---
- I---

- I-
- f--

- I---
- I---

- I---

- I---

19-- f--
- I-
- I---

- I-
- I---

- I---

- I---

- I-
- I-
- I--

~

- I-
- BORING COMPLETE AT 20 FEET. I-
- TEMPORARY MONITORING WELL INSTALLED I-

- FOR GROUNDWATER SAMPLING. ABAND- I---
- ONED AND GROUTED NOVEMBER 1997. I--

- I-
- I--
- I--

- f--
- I--
- I--
- I--
- I-

- f--
- I-
- I--
- I-
- I-

- I---
- I-
- I--
- I-
- I-

- I---
- I-
- I--
- I-
- I--

- I---
- I-- I-
- I-
- l-

IPROJECT IOWA ARMY AMMUNITION PlANT HOLE No. ll-C4



HTW DRILLING LOG HOLE No.

ll-C5
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunltlon Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem allQelS 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spiit spoon sampler Southeast of Building 2-03 (about 150'). Line 2

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 13. 1997 June 14. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

Groundwater not encountered

14. TOTAL DEPTH OF HOLE
20 feet (sampled to 15 ft.)

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MONnDRING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary 2' PVC monitorlng well
NA Rodger A. Wilsoninstalled for groundwater sampling X

ELEV. DEPTH DESCRIPTION OF MATERIALS FRO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESUlTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e ,
9

h

0 - SilTY CLAY (Cl): Dark brown to black; moist; PID =Oppm f-
- medium stitt; contains rootlets. CGI=O% f---
- (0-5 ft.) f---
-- f-

- f--
- f-
- f-
- f---
- I--

1- I-- f-
- f---- f-
- f---

- I- - - - - - - - f--
- SilTY CLAY eCl): Mottled dark yellowish f-
- brown to pale olllle; moist; soft to medium f---
- stiff; =ntains fine to medium sand; f-
- contains rootlets. f---

2- f..-
- lD f-
- a. f-
- E f-
- ~ f---

-
~

'--
- -~- c -- += -c- 0 -

3- 0 -- -- -- -- -
- I- - - - - - - - -- SILTY CLAY eCl): Mottled dark yenowlsh -

- orange to olllle gray; moist; stitt; contains -- black silt pockets; contains rootlets. f-- I-
4- f--- f-- f---

- f-
- f---- f--- f---- f-- f-- f---

5- f--
- f---- f-
- f-- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-C5



HTW DRILLING LOG HOlENe. ll-C5
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DESCRIPTlON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Same as above PID = 0 ppm I--
- CGI =0% I-
- (5-10 ft.) I--
- I-
- I--

6~ f---
- f---
- I--
- f---
- I--

- I---
- I--
- I--
- I--
- f---

7-.... - - - - - - - I--
- CLAYEY SILT (ML): Dark brown with some f---
- greenish gray mottles; moist; soft to medium I--
- stiff. I--
- I-

- I--
- I-
- I--
- I-
- I-

8~ CD I--a. I---
E-

cSl
f---

- I--
- ~ f---- ~ I--
- c f---
-

~ f---
- -
- I--

9~ '--
- -
- -
- -
-

- f---
- f---
- '--
- I-
- I-

10-- I--
- I--
- f---
- I--
- f---

- PID=Oppm I--
- CGI=O% -
- (10-15 ft.) -
- -
- -

11- -
- -
- -
- I--
- I-

- f---
- I--
- f---
- I-- I-

12-I- - - - - - - - I--
- I--
- SiLTY ClAY (Cl): Olive gray to greenish I-
- gray; moist; stiff. I--
- I-

- I--
- I-
- I--
- f---
- -

13- '--
- f-
- f---
- I--
- f---

- f---
- f-
- f-

"8 - f---

~
- f---

14- I---
~

I--~ -
- I-

~ - I-.., - f---}J
u

ll-C5IPROJECT IOWA ARMY AMMUNmON PlANT HOlENe.



,.4-
HTW DRILLING LOG HOLE No. ll-C5

I- INSPECTOR SHEET 3PROJECT
IOWA AAMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH FESULlS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e , g h

- Same as above r---
- r---
- r-
- r-
- r---

1~ Installed Hydropuncr
f--

- 15-20 ft. Insufficient
r-

- water for sampling
r---

- 6/14/97
r-

- Time=0835 hrs.
r---

- f--

- r-
- r-
- r---
- f-

16- f--

- f-

- r---
- f-

- f-

- f-----
- f-

- r---
- r---
- r---

1r-- ! f--

- E
f-

-
~

r---
- r---
- ~ r---

- 0 f--~

- c -
- 8 -
- -
- -

18- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

19-- -
- -
- -
- -
- -

- -
- -
- f-
- f-
- r-

.e.u

- I--
- BORING COMPLETE AT 20 FEET. I--

- TEMPORARY MONITORING WELL INSTALLED f-
- FOR GROUNDWATER SAMPLING. ABAND- f--

- ONED AND GROUTED NOVEMBER 1997. f-
- I--
- I--
- I--

- I--
- r-
- f-

- I--
- f-

- f-----
- I--
- I--
- f-
- f-

- f--
- I--
- r---
- I--
- r---

- f-----
- I--
- f--

-a - f--
N - I--
1 - f-----.c
1\ - f-

~
- f-
- f-

:§ - r-
ij

IPROJECT IOWA ARMY AMMUNITION PlANT HOLE No. ll-C5



HTW DRILLING LOG HOLE No.

ll-C6
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem auqe~ 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 fl CME split spoon sampler South of Building 2-02, Line 2

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 14, 1997 June 14, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 feet (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 Feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MO'lrJORING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Temporary 2' PVC monitoring well
NA Rodger A. Wilsoninstalled for groundwater sampling X

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - FILL: Silty clay (CL): Light brown to yellowish PID =Oppm -
- brown; damp to moist; stiff. CGI = O'lb -
- (0-5 fl.) -
- -

- -
- -
- ,-
- ~

- -
1--- - - - - - - - -

- FILL: Gravel and asphalt. -
- -
- -
- ~

- ~ - - - - - - - ,--
- SILlY CLAY (CL): Dar\< brown to black; '-

- moist; stiff. -
- -
- -

2- -
- Cii -
- a. -
- E -
- ~ -

-- a f--
-

:> I--
- e I-
- ,,:

l-e
- 0 I--

3- 0
f--

- I--
- I--
- I-
- '-

- ~ - - - - - - - -
- SILlY CLAY (CL): Mott1ed dark ~ellowlsh '-
- orange to olive gray; moist; so to medium ~

- stiff. ,-
- '-

4- -
- -
- -
- -
- -

- -
- -
- ,-
- '-
- -

5-~ - - - - - - - -
- SILlY CLAY (Cl): UWtht olive grgr; to light olive -
- brown; moist; med um stiff to st ff; blocky -
- soli structure; contains roots to 9 fl. -
- r--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. Il-C6



HTW DRILLING LOG HOLE No. ll-C6
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PI.ANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d 9 f 9
h

- Same as above PID= 0 ppm Tar-like material ~

- CGI =0% observed between I-
- (5-10 ft.) 5 and 8 ft. I-
- ~

- I-
6- f--.

- ~

- ~
- I-
- I-

- I--
- I-
- ~

- I-
- ~

7- f--.
- -
- I--
- I-
- I--

- I--
- I-
- I--
- I--
- I-

8- ! I--
-

E I-
-

~
~

- I-
-

~
-

- -
- c -
-

~ -
- -
- -

9- -- ~

- I-
- I-
- I-

- I-
- I-
- I-
- ~

- I-

10-- f--.
- I-
- I-
- ~

- I-
- PID=Oppm f--.

- CGI=O% ~
- (10-15 ft.) -
- -
- -

11- -- -
- -
- c-
- '--

- f--.- I-
- I-
- !-
- ~

12- f--.
- ~

- I-
- !-
- I-

- I--
- ~

- !-
- ~

- !-
13- -

- -
- -
- -
- -

- -
- f-
-

'B - I-

~
- I-

14- f--.
:5 - ~lj - !-
~ - I-.., - I-~
u

HOLE No. 11-C6IPROJECT IOWA AAM( AMMUNmON PlANT



HTW DRILLING LOG HOLE No. ll-C6
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNITION PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX I\b. SAMPLE No. COUNTS

a b c d e f 9
h

- Same as move I--

- I--

- -

- -

- -
1~

- -

- BORING COMPLETE AT 15 FEET. -

- TEMPORARY MONITORING WELL INSTALLED I--

- FOR GROUNDWATER SAMPLING. ABAND- t--
- ONED AND GROUTED NOVEMBER 1997. -
- -
- -
- -

1a-- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

17-- -
- -
- -
- -
- -

- t--
- f-

- -
- -
- -

18- ~

- ~

- c-

- i-
- f-

- f-

- i-
- i-
- f-

- I--

19----- t--
- i-
- f-
- i-
- I--

- t--
- i-
- i-
- i-
- I--

~
L.-

I-

- ~

- c-

- ~

- r-

- f-
- I-
- -
- -

- -- f-

- ~

- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

IPROJECT IOWA ARMY AMMUNITION PlANT HOLE No. ll-C6



HTW DRILLING LOG HOLE No.

11-D1
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 rt CME split spoon sampler Line 3

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 3,1997 June 3,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 12.7 rt.

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 Feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

4 Soil NA %

22. DISPOSITION OF HOLE BACKFILLED Ma'JnORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e t 9

h

0 - FILL: Crushed limestone (Railroad track PID=Oppm f-
- bed material). CGI=O% I-
-

HllD1010100
f-

- I-
- I--

- f-
- I-
- f-
- f-

1- I--- I-- I-
- f-
- f-

- r--
- f-
- ~

- -- '--

2- ,----
- Gi '--

- a. -
- E -0- (f) -

- .. -
- 6 -

:>- c -- <= -c
- a -

3- 0 -
- -
- -
- -
- -

- -
- f-- I-- I-
- I--

4- I--- I--
- I-
- t--- I-

- - - - - - - - - r--
- CLAY (Cl.): Black with occasional gray- PID =Oppm I-- green mottles; moist; sort, very organic. CGI = O'X. I-- I-
- I--

5- 1--- HllD1020105 I-- I-
- I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. ll-Dl



HTW DRILLING LOG HOLE No. 11-D1
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PlANT Joe Mark OF 3 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Some as above PID=Oppm Tar-like material I---
- CGI=O% obseNed between I-
- (5-10 ft.) 5 and 8 ft. I---
- I-
- I--

6- I--
- '--
- f-..-
- I---
- -

- ~

- -- I---
- I---
- f-..-

7- I--
- I---
- f-..-
- I---
- I-

- I--
- I-
- I-
- I---
- I-

8- ~ I--
- a. I--
- E I---
- ~ I-- ~ I---

-- :J I--
- c I-:c::- 8 I-- I-- f-..-

9- I--
- I-
- I--
- I-- I---

- I-
- I-
- I-
- I-
- I-

I(}-- I--
- I-
- I-
- I-
- I--

- I--
- I--
- I---
- I---
- l-

II- I--
- I---
- I---
- I-
- I-

- I--
- I---
- I---
- I---
- I-

12- I--
- I---
- I---
- I-
- I-

- I--
- I-
- I---
- I-
- I---

13- -
- HllD1OOOl13 -- DUP0601 '-
- -
- -

- ~

- HllD1010400 f-..-
-

1i -
- I-

~ 1~ I--

~

I

I-
- I--

~ - I-
" - I-.9
u

IHOLE Na. ll-DlIPROJECT IOWA ARMY AMMUNmON PLANT



HTW DRILLING LOG HOLE No. 11-D1
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Joe Mark OF 3 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e ,

9

- Same as above PID =Oppm -
- CGI=O% -
- -
- -
- f-

1~

- -
- BORING COMPLETE AT 15 FEET. BACKFILLED ,.-

- WITH CUTIINGS. L...

- -
- ~

- -- '-

- -
16- f--

- f-
- f-
- I--
- I-

- e--

1~
l-

f-
l-

f-
f--
l-
I-
f-

- I--

- f--

- f-
- I--
- I-
- f-

18- f--

- f--
- f--
- I-

- f--
- I--

- I-

- f--
- f--
- I-

1<r-- I--
- f--
- l-
- I-

- f--
- I--

- l-
- I-
- f-
- -
~ -

-
- -
- -
- -

- -
- -
- -
- -
- -

- f--
- f--
- f--
- f--
- f-

- I--
- I-

- I-
- I-

- f--
- f--

- I-

- f-
- f--
- f--

- e--
- f-
- I-
- f--
- f-

I

- f--
-

I

I-
- f--
- I-
- l-

IPROJECT IOWA AAMf AMMUNmON PlANT IHOLE No. 11-D1



HTW DRILLING LOG HOLE No.

ll-El
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District, Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Richard carroll Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2" Hollow stem aucers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 3A

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
,----

June 4.1997 June 4.1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 8 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered 5.3 ft after approximately 50 minutes.

14. TOTAL DEPTH OF HOLE
12 Feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

4 So~ NA %1 GroundW ter
22. DISPOSITION OF HOLE BACKFILLED MalnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e I g h

0 - FILl: Crushed limestone (Railroad track PID =Oppm I-
- bed material). CGI =0% f-
- I-
- HllElO10100 I-

- I--- I-- I-
- I-
- f-

1- f--
- I-- f-
- I-- I-

- I--
- f-
- -- -
- ~

2- -
- CD -
- a. -- E -0- (J) -

-- a -- f-::J- c: I-
- 'F

I-- §
I--

3- 0
f--- f-

- f-
- I-- I-- - - - - - - - - f--
- CLAY (Cl): Gra~with rust-eolored mottles; PID =Oppm f-
- moist; soft; plast c; trace sand. CGI =0% I-
- f-
- I-4- r--- f-
- I-
- r-- '-

- -- -- I-- '-
-

Hl1DE0201051

~

5- -- '-
- --

I

-- -
IPROJECT IOWA ARMY AMMUNITION PLANT IHOLE No. J I-I: J



HTW DRILLING LOG HOLE No. ll-El
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Joe Mark OF 3 SHEETS

DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c; d e f g h

- Same as above PID=Oppm I--
- CGI =0'% I--
- ~

- I--
- ~

6- I--
- f-
- I--
- f-
- f-

- >--
- I--
- I--- I--
- I--

]- >--
- f-
- f-
- I--
- I-

- I---
- -- f-
- I--
- f-

8- eft. (approx.): Very thin wet zone. ! >--
I---

E-
~

f-
- I--
- ~ -

- 9 -
- c -
-

~
-

- -
- -

9- >--
- I--
- I--

- ~

-
-

- I--
- I--
- f-
- I--

10--- f--PID =Oppm I---
CGI =0'% HllEl030110- I--

- DUP. #9 f-
- I--

- I---
- I--
- I--
- I---
- I---

Il- l---
- -
- -
- -
- -

- -
- -
- -
- P1D =Oppm -
- CGI=O% HllEl0l0400 f-

12

- BORING COMPLETE AT 12 FEET. BACKFIUED I--

- WITH CumNGS. f-
- I--

- f--
- f-
- I--
- I--

- f-
13- -

- -
- -
- -
- -

- -
- ~

p~-
ii -

- '-

~ 1~ r--

f-~ - I--
~ - I--
." - I--~
u

HOLE No. ll-ElIPROJECT IOWA AAM( AMMUNmON PlANT



HTW DRILLING LOG HOLE No.

ll-E2
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARIA ENVIRONMENTAL SERVICES. INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCAnON
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 3A, South of BUilding 3A-03-01

9. SURFACE ELEVATION
Not surveyed

f-------
10. DATE STARTED 11. DATE COMPLETED

June 5,1997 June 5,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedr=k not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedr=k not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

!

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLE~RING WELL OTHER (SPECIFY) 23. SIGNAnJRE OF INSPECTOR

X I NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

I

REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

0 - SANDY GRAVEL (GP): White to yellowish -
- brown, loose. PID =Oppm HllE2010100 -
- (0-5 It) Time=1514 hro '--
- -

- -
- ~

- -
- f-- '--

1- -
- f-
- '--
- f-
- f-

- ~ - - - - - - - -- CLAY (eL): Dark brown to black; moist: '--
- medium stiff. -
- -- -

2-- - - - - - - - -
- CLAY (Cl): Dark gray to dark brown; moist; (j) -
- 1'i.. f--medium stiff. E- f-a- '" f-- 3 f--
-

~
f--- c f-- += f-c

- 0 f-
3- 0

f--- f-- f-
- f-
- f-- L-

- -- -- -
- -

4- HI1EI0201Q4 ~

- Tlme= 1545 hrs '--- -
- -- -- -
- --

I I

-- -- f-

5

I

- Hand~er boring complete at 5 It. -- Backfill with cuttings. -
- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-1:2



HTW DRILLING LOG HOLE No.

ll-Fl
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aUQelS 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler line 9. BUilding 9-57

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED ] 11. DATE COMPLETED
June 3. 1997 June 3. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
35 teet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

5 NA %

22. DISPOSITION OF HOLE BACKFILLED MQ'IlrTORING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - SILTY CLAY (CL): Dark brown to black; moist; PID =0 ppm -- soft to medium stiff; contains rool1ets. CGI =0% -- (0-5 ft) I-
- -- r--
- I-
- I-
- '-

- I-
1-~ - - - - - - - -

- SILTY CLAY (CL): Mottl9d light brown-tan- e-
- moderate brown; moist to wet; medium I-
- stitt; contains rootlets. e-- '-

- 1.5 ft.: 2" thick gravel layer. wet.
r--

- -- -
- -
- -

2-.... - - - - - - - -- CLAY (CL): Mottled very pole green-dark Oi Hl1Fl01Ol00 -- yellowish brown; soft to medium stiff; a. l:lme= 1039 hrs. -- contains rootlels and black staining along E -0- root tracks. (/) -
-

~ -- I-::J- C I-- '1=
C I-- 8 I-

3- f-- I-
- I-
- I-- '-- -- -
- -
- -- -

4- -- -- -- ~ - - - - - - - -- SILTY CLAY (Cl.): Pale olive with some dark -- yellowish brown mottling; soft to medium -
- stiff; contains rootlets and some black -- staining along root tracks; fissured. -- -- NOTE: Sewage odor -5- In sample collected -- Hl1F1020105 trom 5-6 ft. -- Tlme=l050 hrs. I-
- I-- l-

IPROJECT IOWA ARMY AMMUNIl10N PLANT HOLE No. II-r I



HTW DRILLING LOG I HOLE No. ll-Fl
PROJECT INSPECTOR ! SHEET2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- PID = 0 ppm f-
- CGI=O% f-
- (5-10 ft.) f--
- f--
- f-

6- I--
- Hydropunch GW f-
- sample collected f--
- from 6-11 ft. f--
- f-

- f--
- f-
- f--
- f--
- I-

7- I--
- f--
- -
- -
- '---

- -
- '-
- '---
- ~
- f-

a-..- - - - - - - - ! -- SANDY SILlY CLAY (CL): Yellowish gray to E f--
- Hght olove gray; moist to wet; medium stiff;

~
f-

- sand is fine to medium grained with f-
- occasional coarse to very coarse sand; !l f--

- contains charcoal. 0 f--::J- c f--:1=- c f--
- 8 f--
- f--

9- I--
- f--
- f--
- f--
- I-

-
- I-
- I--
- f--
- I--

10-- I--
- PID =Oppm I--
- CGI=O% f--
- (10-13 ft.) I--
- I-

- f--
- I---- -- -- -

11-'- - - - - - - - -
- SANDY SILlY CLAY/CLAYEY SILT (CL/ML): -- Yellowish gray to dark yellowish orange with -
- some black staining; moist; soft; contains -- fine to medium sand with occasional very -- coarse sand. -
- f-
- -
- '-
- '-

12- c--
- f--
- '-
- -
- '-

- I---
- I-
- I-
- I-
- I-

13- headspace I--
- Hll Fl030113 I-
- screening:

I-
- PID =4.5 ppm

I-
- (13-15 ft.)

I-
- I--

- I-
-

~ -
-

I~ I-
~ f--
E - f--

- I-
- f--

0

IPROJECT IOWA ARM'( AMMUNmON PlANT HOLE No. ll-Fl



2.16

HTW DRILLING LOG HOlENe. ll-Fl
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS F<UJ SCREENING IGEOfECH '''''''''' ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e t 9

h

- Same as above f--
- f--
- r-
- r-
- Headspace f--

15---- screening: I"-

- PIO = 3.6 ppm r-
- (15-20 ft.) f--
- r-
- f--

- I"-

- r-
- f--
- r-
- f--

16--------- I"-

- SANDY aAYEY SILT (ML): Yeilowish gray to f--
- reddish brown; moist to wet; stiff; sand Is f--
- very nne to medium with occasional coarse f--
- to very coarse; contains occasional gravel r-

- to 1.5'; troctured wi block stain on surfaces. f---

- f--
- f--
- f--
- r-

17-- ! -

- E -
-

~
-

- -
- g -

-- -
- c -
- '2 -
- 8 -

- -
18- -

- -
- -
- -
- -

- -

- -
- -
- -

-
19 ft.: Possible free

-
19-- Max. PIO readin~ -

- at 19ft. product. -
- -
- -
- -

- -
- -
- -
- -
- -
~ Headspace -

-
- screening: -
- PIO =3.5ppm -
- (20-25 ft.) -

- -
- -
- -
- -
- -

21-~ - - - - - - - r--
-

SilTY CLAY (Cl): light bluish gray to yellowish
f--

- r-
- brown; moist; stiff to very stiff; contains trace r-
- nne to very coarse sand. r-

- r--
- r-
- r-
- r-
- f--

22- I"-
- f--
- r-
- f--
- f--

- r--
- r-
- f--

'8 - f--

~
- r-

:S
23- HIIFI040123 r--

l.l
- f--

~
- r-

."
- f--

.9 - f--
u

IPROJECT IOWA ARMY AMMUNmON PlANT HOlENe. ll-Fl



HTW DRILLING LOG HOLE No. ll-Fl
--

PROJECT INSPECTOR SHEET4
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

ELEY. DEPTH DESCRIPTION OF MATERIALS mDSC~I~"'~1 ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No, SAMPLE No. COUNTSa b c d e f 9
h

- Same as Above I---
- I-
- I---
- I---
- I---

24--- I--- I---
- I-
- I---
- I-

- I--
- I---
- I-
- I---
- I---

25-~------- I--
- SILTY CLAY (Cl): Dall< yellowish orange to Headspace 25-30 ft.: During I-
- yellowish gray; moist; stiff; contains trace screening: drilling, possible I-
- fine to very coa,;e sand. PID=Oppm free product I---
- (25-30 tt) observed in I---

- cuttings. -
- -
- -
- -
- -

2(r--- ! -
-

E -
-

.5l
~

- -
- g f--

- '--
- c -
- 'E -
- 8 f--
- -

27- '--- f--
- I---
- 1---""- I-

- I-
- I---
- I---
- I---
- I---

2~ ""-- I-
- I---
- I-
- I---

- I--
- I---
- I---
- I---
- I---

ilY _ - - - - - - - ""-
SANDY CLAYEY SILT (Ml): Dall< y'eHowish I---

- orange to '~ht brown; moist; stiff to very stiff; I---
- sand Is tine 0 medlumw!occaslonal coa,;e I---
- to very coa,;e; fractured w /black stain on I---- surfaces. I--
- I-- I---
- I---
- I---

30- I--
- Headspace I-
- screening: I---
- PID=Oppm I---
- (30-35 tt) I-

- I--

- I-
- I-
- I-
- I---

31- I--
- I-
- I---
- I-
- I---

- I--
- I-
- ~,.

~ -
- I-

3~ I--
I---III - I-

~ - I---
1l - l-
t!

IPROJECT IOWA AAMY AMMUNffiON PlANT HOLE No. ll-Fl



27S
HTW DRILLING LOG HOLE No. ll-Fl

PROJECT INSPECTOR SHEETS
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF S SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Same as above Headspace e-
- screening: f-

- PID =Oppm HllF1050133 f-

- (30-35 ft.) f-

~
-
-

CD -
- a. -
- ~ e-
- f-

- § f----

- f-

- f-;::
- c e-
- 0 f-U

34- I-
- f-

- e-
- f-
- f-

- I-
- f-

- e-
- f-
- f-

VoJ

- f-

- BORING COMPLETE AT 35 FEET. e-
TREMIE GROUTED WITH HI-SOUDS- BENTONITE GROUT.

f-

--- I-
- I-

- e-
- I-
- I-

- I--

- I-
- I-
- I-

- I-
- I-

- I-

- I-
- I-

- I-
- I-

- I-

- I-
- I-

- I-

- I-
- f-

- e-
- f-

- e-
- f----

- e-
- e-
- e-
- '-

- -
- f-

- e-
- e-
- -

- ~

- L-

- -
- -
- e-

- I-
- e-
- e-
- '-
- -

- -
- -
- -
- -
- -

- -
- -- -
- -
- '-

- -
- f-
- '-
- f-
- e-

IPROJECT IOWA ARMY AMMUNmON PI.ANT HOLE No. ll-Fl



HTW DRILLING LOG HOLE No.

ll-F2
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEINICES, INC. USACE/Omaha District, Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Middletown,lowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Richard carroll Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING ! 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 9, BUilding 9-57

9. SURFACE ELEVATION

Not surveyed
1------

10. DATE STARTED 111. DATE COMPLETEDf---------
June 2,1997 June 2. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered I Groundwater not encountered

14. TOTAL DEPTH OF HOLE
35 feet

117. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

5 NA %

22. DISPOSITION OF HOLE BACKFILLED MONnoRING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
1

BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9 h

0 - SANDY CLAY (CL): Black, dry, contains sand PID =0 ppm HllF2010100 I--
- and grass roots. CGI =0% I-
- I--
- I--

- I--
- I--
- I-
- I--
- I-

1- I--
- I--
- I-
- I-
- I--

- I--
- I.-
- I--

- -
- -

2- -- (j) -- a. -- E -0- U) -
- a --

::J -- e I--- += l-e
- 0 "-

3-I""'" - - - - - - - U
I--- I--

- "-- "-- I-- I--
- I-
- "-- "-- "-4- I--- I-
- I-- -- -- -
- ~ - - - - - - - I--

- CLAY (CL): Ught gray with rust-colored -- mot11es; moist; soft; trace sand. e-- I-
5- -- HllF2020105 I--

- I-- I--
- I-

1PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. Il-F2



HTW DRILLING LOG HOLE No. ll-F2
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Joe Mark OF 5 SHEETS

FI8..D SCREENING GEOTECH SAMPlE ANALYTICAL BLOW
,.

ElEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
a b c d e I 9

h

- PID=Oppm f--
- CGI =0% f--
- (5-10 ft.) f--

- f-
- f--

6- I--
- f-
- f--
- f-- f-

- ~

- f-
- f--
- f--
- f-

7-1- - - - - - - - , I--- CLAY (CL): Gray wtlh rust-colored mottles; PID =Oppm f-
- moist; slilt; trace sand. CGI=O% -
- I-
- f--

- f---
- I-
- I-
- f--
- I-

8- ! I--
- f--
- ~ f-
- f-
- g f--

- I--
- c: f-
- 'E f-- 8 f-
- f--

9- I--
- I---
- I-
- I---
- 1--'

-
-
- f--
- f--
- I-

1 - - - - - - - ~

- CLAY (Cl): Light gray with rust-eolored PID =Oppm I--
- mottles; moist; soft; plastic; trace sand. CGI=O% I--
- f-
- I--

- I--- I-
- f--
- I-
- f--

11- f---- I-
- f--
- f--
- I-

- f---- f-- f-
- f-
- f--

12-- - - - - - - - . I--
- CLAY (CL): light brown; moist; soft; trace Headspace f-
- sand; plastic. screening: f--

- PID=5.3ppm f-
- CGJ=O% f--

- ~

- I-
- I--
- f-
- f-

13- I--
- HllF20301l3 I-
- I-
- f-
- I---

- ~

- I-
-

ti -
-

1~ l-.e
I--ill - I-

~ - I---
~ - I---
U

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. ll-F2



HTW DRILLING LOG HOLE No. ll-F2
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

OESCRIPTION OF MATERIALS
FIB.-D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. OEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I g

- I-
- f-

- I-
- I-

'i
f-
~

CLAY (CL): Brown with gray mottles; moist; PIO = 0 ppm I-
stiff; trace sand. CGI=O% Clear liquid with f-

·sweet" odor f-

draining from soil I-
- core and evopor- I--

- ating. I-
- f-

- f-

- I-

16-I- - - - - - - - ~

- CLAY (CL): Brown with gray mottles; moist; PIO = 10.4 ppm I-
- soft; trace sand.

CGI=O% I--

- I---

- -
- '--

- f-

- I-
- f-

- f-

17---~,-------
CD i--

CLAY (CL): Brown with gray mottles; moist; PIO =Oppm
Q. I-- E- stiff; trace sand. CGI=O%
~

f-
- I-
-

~
f-

- i--
- C f-
- 1§ I-
- 8 I-
- f-

18- I--
- f-
- I-
- f-

- I-
- I--

- f-

- I-
- f-
- I-

19-- Max. PIO readin\ 19 ft.: Possible tree I--
- at 19 ft. product. f-
- f-
- I-
- I-

- ~

- -
- -
- -

- -
~ Headspace -

-
- screening: f-
- PIO = 3.5 ppm f-
- (20-25 ft.) f-

- f-
- f-

- I-
- I-
- I-

21- ~

- I-
- I-
- I-
- f-

- ~

- f-
- I-
- I-
- f-

22- I--
- f-
- I-
- f-
- I-

- I--
- I-
- f-
- PIO = 1.4 ppm I-
- (outside core) I-

23- PIO =Oppm
HllF2040123 I--

- (fresh surfaces) f-
- CGI=O% I-
- f-
- l-

IPROJECT IOWA AAM'( AMMUNmON PLANT HOLE No. ll-F2



HTW DRILLING LOG HOLE No. ll-F2
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
,

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
a b c d 9 ,

9
h

- -
- -
- -
- -
- -

24--- -- -
- -
- -

i CLAY (CL): Brown wtth gray mottles; moist; -
-stiff; trace sand. -
-
-
-

25-- -
- -
- -
- -
- -

- -
- -
- I-
- r-
- I-

2v - - - - - - - ~
f--

- CLAY (CL) Rusty brown; moist; stiff; contains PID= 1.4 ppm Oear nquld noted r-
- sand and small gravel. (on core surface

~
above may be I-- PID=ORpm m~alingdown I-

- (on Ires surface g o Ide of soU I-- CGl=O% core. e--
- c f-
-

~ r-
- r-
- f-

27- I--
- f-
- '-
- r-
- ~

-
- i-
- r-
- r-
- I-

2B-- f--
- -
- r-
- I-
- r-- I--
- I-
- r-- I-
- I-

~ - - - - - - - ,--
- CLAY (CL): Gray with rust-colored mottles; I--
- moist; stiff; trace sand and small gravel. i--

- -
- r-- '--

- -- I-
- '-
- r-

30- f--
- Headspace '-
- screening: -
- PID= 0 ppm r-
- (30-35 It) '-

- -- -
- -
- -
- -

31- -- -
- -
- -- -- -
- f-
- ./'

-
-

3~ -
-- -

- -
- -

IPROJECT IOWA AlWr( AMMUNmON PlANT HOLE No. ll-F2



HTW DRILLING LOG HOLE No. ll-F2
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Joe Mark OF S SHEETS

DESCRIPnON OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Same as above PID = 2.4 ppm r-

- (on core surface f----

- PID=O f----

- (on fresh surface f----

~
CGI =a% f----

~

- CD Hll F2050133 I-
- a. I-
- ~ I-
- f----

- ~ ~

- :::J I-
- c I-+=- § I-
- U f----

~
~

f----

- f----

- I-
- f----

- I---
- f----

- I-
- I-
- f----

o>V

- BORING COMPLETE AT 35 FEET.
I-

- TREMIE GROUTED WITH HI-SOLIDS
I-

- BENTONITE GROUT.
f----

- I---
- I-
- I-
- I-
- f----

- I---
- I-

- I-
- I-

- I-
- I---

- I-

- I-
- I-
- I-

- I---
- I-
- I-
- I-
- I-

- f-
- I-

- I-
- I-
- f----

- ~

- I-
- I-
- f-
- f-

- I---
- f-
- r-

- I-
- f----

- ,--
- I-
- f-
- -
- -- I---
- f----
- f----

- f----

- I-
- ~

- '--

- r-
- f-
- '-

- ~

- I-
- f-
- I-
- f----

- r-

~
- f-
- I-
- f----

- l-
t;

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. ll-F2



HTW DRILLING LOG HOLE No.

ll-F3
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown. Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP- 11 OOC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 9. Building 9-57

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 2. 1997 June 2. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered

9.5 ft. (approx.)

13. DEPTH DRillED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
40 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

6 NA %

22. DISPOSITION OF HOLE BACKFILLED MONnoRING WEll OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEaTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e I g h

0 - SILTY CLAY (CL): Dark brown to black; damp; PID =0 ppm f--
- medium stiff; contains rootlets. CGI =0% HllF3010100 -- (0-5 ft.) f-
- -

- ~

- '--

- c-- -
- -

1- -
- -
- -
- -- -

- -
- -
- -
- -
- -

2-0- - - - - - - - I--- SILTY CLAY (CL): Dark brown to yellowish a> HllF1010100 f-- brown; damp to moist; medium stiff; li Time=1039 hrs. f--- contains roollets. E f--- ~ f--- a I--- f--
'"- c: f--

- ""c: f-- a f-
3- U

I--- f-- f--
- '--
- '--

- -- I- - - - - - - - -- SANDY GRAVEL (GP): Ught brown to -
- yellowish brown; moist loose; sand Is tine to -- very coarse; gravel up to 2' diem.. -4- -- -- -
- -- f--- - - - - - - - - I--- SILTY ClAY (Cl): Mottled ~eenlshgray to f--- yelowlsh brown; mol$t; so ; contains trace f--

~ - tine sand. f--
j - f--
.I::

5- 1--
~ - H11F3020105 f--

~
- Time= 1011 hrs. f--

Jl
- f--- f--u

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. I I-t-~



HTW DRILLING LOG HOLE No. ll-F3
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. WNson OF 5 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- PID = 0 ppm -
- CGI=O% I--
- (5-10 ft.) t--
- I--
- t--

6- t--- t--
- I--- I--
- I--- I--- I--
- t--
- t--- I--

7- t--
- I--
- I--- t--
- -

- -
- -
- -
- -
- -

8- ! -
-

E -
-

~
-

- -
-

~ -- :J -
- c -- ~ -- 8 -
- -

9- -
- t--- t--
- I--
- f-- - - - - - - f--
- SILTY CLAY/CLAY'2{ SILT (CL/ML): Mottled t--
- medIUm brown to yellowish brown; moist to PID=Oppm 9.5 ft.: Ground- t--
- wet; medium stiff; contains fine to medium CGI =0% water encountered. I--
- sand with occasional very coarse sand. 00-13 ft.) t--

1<r-- I--- t--
- I--- I--
- t--

- f--
- I--- t--- I--- t--

11- I--- I--- I-
- I-
- t--- f--- I-
- t--
- t--- I-

12 - - - - - - - ~

- SANDY CLAYEY SILT (Ml): Light blUish gray to I-- moderate brown; moist to wet; soft; sand is t--
- nne to medium grained. t--
- I-- I--- t--
- '--

- c-
- t--

13- '--
- Hll F3030113 c-
- Time=1016 hIS. t--
- I-- -

- ~

- r--
-
- I-

1~ I--

I

I-
- t--
- t--- t--

IPROJECT tOWA ARMY AMMUNmON PLANT HOLE No. ll-F3



HTW DRILLING LOG HOLE No. ll-F3
r-----------------------~--------_r::_=====_----~--~-----~_+_::::_:::=_=_--~------I
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

Flao SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS 00 CORE BOX No. SAMPLE No.

d 9 f

BLOW
COUNTS

g

REMARKS
h

- SILlY SAND (SP): Yellowish brown; wet; loose; PID: 0 ppm
- sand fine to coarse w/occasional very CGI : 0%
- coarse; contains occasional gravel to 2' dia. (15-20 N.)
-
-

1~
-
-
-
-

-
-
-
-
-

16-
-
-
-
-

PID:Oppm
CGI:O%
(20-25 N.)

-
-
-
-

17--
-
-
-
-

-
-
-
-

18~- - - - - - - -- CLAYEY SILT (MD: Mottled grayish orange
- ta moderate reddish brown; moist; stiff..
-
-

-
-
-

-
-

1..... - - - - - - -
- SILlY CLAY (CD: Medium brown to yellowish
- brO'W'n; moist; medium stiff; contains local
- black staining.
-

J
-
-
-
-

--
-
-
-
-

21-
-
-
-
-

'-

-
I-
--
-
-
'-
-
c--
-
c-­
'-

­
~

-
c-­
'-

-
c--
-
c--
f­
'­
f­
I-­

'­
f­
l­

I­
I-­
f­
'­
'­
l­
I-­
l-
e-
l­
f­
I-­
l­
f­
'­
f­
I-­
l­
I­

l­
f­
I-­
l­

f­
l­
f­
I-­
'-
-
I-
-
r-­
'-
-
-
-
-
-
-
-
-

J [
- -
- -
- -
- -

- -
- -
- -

~ - -

~ 23---=_ HIlF3040123 =-_
oil Time: 1055 hrs.

j = =
iJ ..... - ...._~~~~~~~~~":":'~~!"'::":~~~~=_----....-----....-----~~~_-.....-~"'!!"_='~--..L--IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. ll-F3



HTW DRILLING LOG HOlENa. ll-F3
PROJECT INSPECTOR SHEET 4

IOWA ARM'{ AMMUNmON PlANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b e d e I 9
h

- Same as Above f-
- f--
- f-
- f--
- f-

24-- f.-
- f--
- f-
- f--
- f--

- I--
- f-
- f--- I-- f-

2S---- I--
- PID =Oppm I--
- 001=0% f--
- (25-30 ft.) f-- I--

- f.-
- f-
- I--
- f--
- f-

26-- g f.-
- f--
-

~
f--

- f-
-

~
f-- f.-

- I:: f-::- I:: f--- 8 f-- f-
27- f.-

- f-
- f--
- f-
-

-
- f-
- f-
- I-- f-

2&-- f.-
- f--
- f-- f-- f--

- I--
- f-
- I--
- I--

- I--

~ f.-
f-

- -- I--

- f-
- -

- I--
- f-
- f-- I--

30- f--
- fflIIi:IIc:IsP~ I--
- sO'ill3l:lifl'8: I--
- ~1il~l>m I--
- (30-35 ft) I--

- f.-
- I-
- f--
- f--
- f-

31- f.-
- I-
- I--
- f--
- f-

- I--
- f-
-

~ -
-

3" _ - - - - -- - I--

~
SAND (SW): Yenowtsh brown; moist; loose; PID =49 ppm HI1F3050132 f-

- medium grained with occasional coarse to f-
- very coarse; contains local silty clay zones; I--

~ - contains gravel to 3/4' dlam. I--
l.i

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. ll-F3



HTW DRILLING LOG HOLE No. ll-F3
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF S SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- Same as above PID - <20 ppm f--
- (30-35 ft.) f--

- f--
- f--

A. -
f--- - - - - - - I--

- SANDY CLAYEY SILT (ML): Yellowish brown to CD f--
- tan; moist; medium stiff; sand is line to a. f--
- medium grained with trace coarse to very ~ f--

- coarse; occasional gravel to 3/4' diom. f--
- ~ I--

- 0 f--

- 2 f--;::
- c f--
- 0 f--U

34- I--
- f--

- I-
- f--

- ,-

- I--
- I--

- f--
- I--

- f--

3&----=: I--

PID = 36 ppm f--
- CGI =0% f--
- (35-37 ft.) I--

- f--
- I--

- I--

- I--

- f--
- I--

3(r--- I--
- HllF3060136 f--
- f--
- f--
- f--

- I--
- f--

- f--
- f--

- f--
37-- I--

- I-
- f--
- f--
- I-

- f--
- f--

- -
- -
- -

3" - - - - - - - -~<r _
SAND (SP): Yellowish brown to light brown; PID=Oppm -

- moist; medium dense; sand Is fine to medium CGI=O% f--
- grained. (37-40 ft.) f--
- f--

- f--
- I-
- f--
- f--
- I-

39-- I--

- f--
- f--
- I--
- I--

- I--

- f--
- I--
- I-
- f--

--
- BORING COMPLETE AT 40 FEET. f--
- TREMIE GROUTED WITH HI-SOUDS f--
- BENTONITE GROUT. I--

- '---
- ,-

- f--
- I--
- I--

- ~

- f--
- I-
- f--
- f--

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. ll-F3



HTW DRILLING LOG HOLE No.

ll-F4
1. COMPANY NAME 12. DRilLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. lOCAnON
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRillER 6. MANUFACTURER'S DESIGNATION OF DRill
Alan Oaks Gus Pech GP-l100C

7. SIZES AND TYPES OF DRilLING 4-1/2· Hollow stem augers 8. HOLE lOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 9, East of Building 9-57

9. SURFACE ELEVATION
Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 3,1997 June 4,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. (approx.)

13. DEPTH DRillED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRilLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
35 feet

17. OTHER WATER lEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

7 NA %

22. DISPOSITION OF HOLE BACKFillED MONnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ElEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b e d 9 f g h

0 - SILTY CLAY (Cl): Dark brown to black with PID =0 ppm HllF4010100 -
- some light brown motties; dry to moist; CGI=O% Time=1527 hrs -
- soft to medium; contains rootlets. (0-5 ft.) -
- -

- -
- -
- -
- -
- -

1- 1.0 ft.: Thin gravel layer. -
- -
- -
- -
- -

- -
- -
- I--
- r-
- - - - - - - - - I--

2- SilTY CLAY (Cl.): light brown to tan; moist; HllFlOlOl00
I--

- soft to medium stiff; contains rootlets. CD I--
- Q. Tlme=1039 hI'S. I--
- E I--
- 0 r-V)

- 3 f--
-

:l r-
- c r-
- '<= r-c
- 0 r-

3- 0
f--

- r-
- r-
- I--
- r-

- '--
- -
- -
- -
- -

4- -
- -
- -
- -
- -

- -
- -
- -
- I- - - - - - - - -
- CLAY (Cl): Very pale green to dark yellowish -

5- brown; moist; soft to medium stiff; contains -
- rootlets and black staining on root frocks. HllF4020105 -
- Tlme=1535 hrs. -
- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11+4



HTW DRILLING LOG HOLE No. ll-F4
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above
PID=Oppm f---

- CGI =0% f---
- (5-10 ft.) HllF4010406 f-
-

HllDWP0104 f-
-

Tlme=0740 hrs. f---
6- f-----

- f---
- f-
- f---
- f---

- f-----
- f---

- f---
- f---
- f---

7- f--
- f---
- f-
- f---
- f---

- f-----
- f-
- I--
- f-
- f---

8- ! f-----
- I--
- E I-
- ~ I--
- g I-

- f-----
- C I--
-

~
I--

- I--
- f-

9-~ - - - - - - - f-----
- SANDY SILTY a..AY (eL): Yellowish gray to f-
- light olove gray; moist to wet; medium stiff; I--
- sand is tine to medium grained with f-
- occasional coarse to very coarse sand; f-

- contains charcoal. I--
- f---
- f-
- f-
- f---

10-- f--
- PID = 14.8 ppm f-
- CGI=O% f---
- (10-15 ft.) f-
- f-

- I-
- -
- -- -
- -

11- -
- -
- I--
- f-
- f---
~ I-

- -
- -
- -
- -

12-I- - - - - - - - -
- SANDY SILTY CLAY/CLAYEY SILT (CL/Ml): -
- Yellowish gray to dar\< yellowish orange with -
- some black stalnln~;moist; soft to medium stiff -
- sand Is tine to mad um with occasional coarse -

- to very coarse; contains black staining. -
- f-
- I--
- f-
- I--

13- I-
- HllF4030113 I--
- Tlme=0820 hrs. f-
- I--
- f-

- I-
- f---
- -

~ - -
- -

14- -
M - -

~
- f---
- f-

~ - f---
<;

IPROJECT IOWA AAMY AMMUNffiON PI..ANT HOLE No. ll-F4



HTW DRILLING LOG HOLE No. ll-F4
PROJECT

IOWA ARM( AMMUNmON PlANT
INSPECTOR

Roger A. Wilson
SHEET3
OF 5 SHEETS

ElEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOlECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.

d e t

BLOW
COUNTS

9

REMARKS
h

HllF404011S
HllDWP0801
Time=083S hrs.

PID =59.8 ppm
CGI=O%
(15-17 fl.)

Some as above

CLAYEY SAND (SC): Dark yellowish orange;
wet; loose; sand Is medium grained with
trace fine. coarse. and very coarse.

-
-
-
-
-

1~

-
-
-
-

-
-
-
-
-

16-
-
-
-
-

-~-------- SANDY CLAYEY SILT (Ml): Yellowish gray to
_ reddish brown; moist; stiff; sand Is very fine to
_ medium with occasional coarse to very coers ;
_ contains occasional gravel to 1.5"; fractured

1r--- wI black stain on surfaces.
-
-
-
-

-

f-­

f­
f-­
f-­
f--
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
;-­

'­

0­

r-

f-
-
,­
~

'-

-
-
'-

~

-
-
-
~

-
-
~

- -
~ ~

~ -
~ ,-

- -
1<}------ -

- -
- -
- -
~ -

- -- ~

- -
- -
- -

~ PID=Oppm =-
- CGI=O% -
- (20-25 ft) -
- f--

- I-
- I--
- f-
- f--
- f-

21-- - - - - - - - t--=SilTY CLAY (Cl): Light olive gray to yellowish :=
_ orange; moist; stitt; contains fine to medium sa d f-
_ with occasional coarse to very coarse. f-

- I-
- f-
- f--
- f--

- f-
22- I-

- f-
- I--
- f-
- '-

- r--
- I--
- f-

t - f-

~ 23'~ 1--1-~ HllF4040123 I
~ - Tlme=084S hrs. f-
~ - f-

Jl = i ~u ...__.... ......,.-=~~~~~':""':~::":""::":-::~~~~~="""" .... ..... ~~"':"":~_ ....._~~~__...L_
IPROJECT IOWA ARMY AMMUNmON PLANT IHOLE No. ll-F4



HTW DRILLING LOG HOLE No. ll-F4
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

~,...,>

DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No, SAMPLE No. COUNTSa b c d e f 9
h

- Same as Above ~
- I---
- I---
- I---
- ~

24--- I--
- I---
- ~

- I---
- I---

- I--
- I---
- I---
- I---
- I---

25- I--
- Headspace I---
- screening: '-
- PID = 0 ppm -
- (25-30 ft .• -

- except as ~

- noted) I---
- '-
- -
- -

2u - - - - - - - ! I----
- SilTY SANDY CLAY (Cl): lil;1ht olive gray to

E I---
- yellowish orange; moist; stiff; sand is fine to

~
~

- medium grained with occasional coarse to I---
- very coarse; occasional gravel to 1.5" diam.

~ I---- ~ I--
- c: I---
- ~ I---
- 8 I---
- I---

27- I--
- ~
- I---
- I---
-

-
- I---- ~

- I-
- I---

2&--- I--
- PID = 49.2 ppm I---
- CGI=Q% I-
- (at 28 ft.) ~- I---

- f-
- I---
- -- '-
- -
~ --- -

- -
- -

- -
- I""- - - - - - - - -- SANDY CLAYEY SllT/SllTY CLAY (Ml/Cl): Dar1< -- yeUowlsh orange to light olive gray; moist; I---
- stiff; sand Is very tine to very coarse; tract- I---

30- urad w/black staining on surfaces. -
- PID= 0 ppm -- -
- CGI=Q% -
- (30-35 ft.) -- I--
- -- I---
- I---
- I---

31- '-
- I-- I---
- I---
- I-

- I--
- ~

- I-

~ -
- I-

3~ I--
:Jl I---

~
- I---
- ~

'" - I---~
ij

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. ll-F4



HTW DRILLING LOG HOLE No. ll-F4
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF S SHEETS

DESCRIPTION OF MATERIALS
FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Same as above Headspace I-
- screening: I-

- PID =Oppm HllF4060133 I-
- (30-35 ",) Time=0915 hrs, I-

~
l-
f-----

lD I-

- a. I-
- ~ I-

- I-
- 5 f-----

- § I-

- I-
- 6 I-
- U

I-

34- f-----

- I-
- I-
- I-

- I-
- I---

- I-

- I-
- I-

- l-
V<}

- BORING COMPLETE AT 35 FEET.
I-

- TREMIE GROUTED WITH HI-SOLIDS
I-

- BENTONITE GROUT. I-
- f-----

- I-

- I-
- I-
- I-

- I---
- I-
- I-

- I-
- I-

- l---

- I-

- I-
- I-

- I-
- l---

- I-

- I-
- I-

- I-
- l---

- -
- I-
- I-

- -
- -

- -
- -
- -
- -- -
- -
- -
- -
- -

- -
- -
- -
- -
- I-

- -
- -
- -
- -
- -

- -
- I-
- I-
- I-
- I-

- l---
- I-
- I-
- I-
- I-

- I---
- I-
- I-
- I-
- l-

IPROJECT IOWA I'nMY AMMUNmON PLANT HOLE No. ll-F4



HTW DRILLING LOG HOLE No.

ll-F5
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEWICES. INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech Gp·l100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 9. Building 9-57

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 2.1997 June 3.1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 5.5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
35 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Appiicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

6 NA %

22. DISPOSITION OF HOLE BACKFILLED MOOnDRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e I g h

0 - SILTY CLAY (CL): Dark brown to black; moist; PID =Oppm -
- soft; contains rootlets. CGI = Q'X, f-lllF5010100 -
- (0-5 ft.) Ime=l600 hrs. -
- -

- -
- r-
- f--
- f--
- -

1- -
- ~

- ~
- f--
- r-

- f--
- r-
- ~

- -
- -

2-'- - - - - - - - -
- SILTY CLAY (CL): Mottled yeiiowlsh brown a; -
- to iight gray to dark gray; moist; soft; a. -
- contains rootle1s; trace vocy fine to fine sand. E -
- ~ -

-
~

-
-

~
-

- c -
- 0= -C
- 0 -

3- 0
f--

- r-
- I-
- t-
- t-

- f--
- t-
- I-
- I-
- r-

4- f--
- f--
- t-
- r-
- t-

-- f--
- r-
- f--
- r-- I-

5- 5.0-5.5 ft.: Wet.
f--

- HllF5020105 f--
- Time=1615 hrs. ~
- f--
- ~

I PROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11+0



HTW DRILLING LOG HOLE No. ll-F5
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d 9 I 9
h

- Same as above PID = 0 ppm I--
- CGI=O% f--
- (5-10 ft.) I---
- I--
- I--

6- I-
- I--
- I---
- I---
- f--

- I--
- I--
- I---
- I---
- I---

7-~ - - - - - - - I--
-

SILTY CLAY/CLAYEY SILT (CL/ML): Ught gray I---
- with some yellowish brown mottles; moist -
- to wet; soft to medium stiff; trace fine sand. ~

- '--
- -

- -
- I--
- I--
- I---

8- CD HllF5010400 Drove Hydropunch !---
- i5. MRDLSplit; from 8-13 ft; coll- I--
- E MS/MSD ectedwater I---
- ~ Tlme=0800 hrs. sample I---
-

~
I--

- I--
-

~
f--

- I--
- I--
- I---

9- I--
- I--- I--
- I---
- I--

- I--
- I---
- I---
- I--
- I---

10-- I--
- PID=Oppm I--
- CGI=O% I--
- (10-13 ft.) I--
- I--

- I--
- I--
- I--
- I--- I--

11-- - - - - - - - !---
- SANDY CLAYEY SILT/SILTY CLAY (ML/Cl): LI~ht I--
- I--
- olive brown to light olive gray; moist to we ;

f--
- soft; sand is fine to medium grained with

I--
- occasional coarse to very coarse; occas-

I--
- lonal gravel to 3/4" dlam.

f--
- I--
- I--
- I--

12- I-
- I---
- I--
- f--
- I--

- I--
- I--
- I---
- I---
- I--

13- I-

- HllF5030113 I--
- Tlme=0840 hrs. f--
- I--
- I--

- I-
- I--
- I-

~ - I-

- I--

14 _ - - - - - - - I--
SANDY SILT (ML): Dar1< yellowing orange; I--

~ - moist; medium stiff; sand Is very fine to fine I--
- grained with occasional coarse to very coarse I--
- I--

ii

I PROJECT IOWA AAMV AMMUNlllON PlANT HeLENo. ll-F5



HTW DRILLING LOG HOLE No. ll-F5
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIRD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEY. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d e I 9
n

- Same as above -
- -
- -
- -
- -

1r - - - - - - - -
- SANDY SILlY CLAY (CL): Moderate olive PID =Oppm -

- brown; moist; stiff; contains fine to medium CGI =0% -
- sand and occasional coarse to very coarse; (15-20 ft.) -

- fractured w /black staining on surfaces. -
- -

- -
- -
- -
- -

16- -
- -
- -
- -
- -

- -
- -
- ~

- -
- L--

17-- l» f--a. -- E- e5l
-

- -
- g -

- -
- c: -:0=
- c: -
- 8 ~

- r-

IB- r--
- f-

- i-
- f-

- i-
- r--

- i-
- i-
- r-
- r-

19---- r--
- f-

- f-
- i-
- f-

- r--
- f-
- i-
- i-
- f-

~
r--

PID=Oppm f-
- CGI=O% i-
- (20-25 ft.) I-
- L--

- '--
- r-
- ~

- -
- -

21- -
- -
- -
- -
- -

- -
- -
- -
- -
- r-

22- -
- -
- -
- -
- -

- - - - - - - - - -
-

SILlY CLAY (CL): Light bluish gray to yellowish
-

- -
- brown; moist; stiff; =ntains trace fine to very -
- coarse sand. -

23- HllF5040l23 -
- -
- -
- -
- -

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. ll-F5



HTW DRILLING LOG HOLE No. ll-FS
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS
-

DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Same as Above PID = oppm I-
- CGI =0% Odor noted from I-
- (23-28 ft.) boring. No response I-
- onPID. I-
- I-

24--- f--
- I-
- I-
- I-
- I-

- f--
- I-
- I-
- I-
- I-

25- f--
- I-
- -
- -
- -

- -
- -
- -- -- -

26--- Gl -
- 1i. I-
- E I-
- e5l I-
- 5 I-

- g f--
- c: I-
- E I-
- 8 I-
- I-

27- f--
- I-
- I-
- I-- I-

- I- - - - - - - - I-
- SANDY CLAYEY SILT (ML): Dark yeUowish I-
- orange to light brown; moist; stiff to very stitt; I-
- sand Is fine to medium w /occaslonal coarse I-
- to very coarse; fractured w /black stain on I-

2B-- surfaces.
PID=Oppm f--

- I-
- CGI =0% I-- (28-33 ft.)

I-
- I-

- f--
- I-
- -- -- -
~ f--

"-
- -
- -
- -

- -
- I-
- I-
- I-
- I-

30- f--
- I-
- I-
- I-- ~

- f--
- I-
- I-
- I-
- I-

31- f--
- I-
- I-
- I-
- I-

-- f--
- I-
- I- .

ii - I-

~
- I-

3~ I--

~ I-

~
- I--
- I-." - I-9

l,j

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. ll-FS



HTW DRILLING LOG HOLE No. ll-F5 1-

PROJECT INSPECTOR SHEET5
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS
FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- Same as above f--
- f---

- HllF5050133 f---

- f--

~
f---

f---
PIC =Oppm CD f---

- CGI=Q% a. f--
- (33-35 ft.)

~ f--
- f---

- ~ I--
- 2

f--
- f---

- 'E f--
- 0 f---

~
U

I--
f---

- f---

- I-
- f---

- f---

- I-
- f---

- :-
- f---

....,
- f---

- BORING COMPLETE AT 35 FEET. f--
-

TREMIE GROUTED WITH HI-SOUDS :-BENTONITE GROUT.-- I--
- f---

- :-
- f---

- f---

- I--
- f---

- f--
- f---

- f--
- I--

- f---

- f---

- f---

- f--
- f---

- f---

- f---

- I-
- f---

- f---

- I-
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- f---
- f---

- f--
- f---

- f---

- f--
- f---

- f---

- f---

- I-
- f--
- f--
- f---

- I--
- f---

- f--
- f---

- f--
- f---

- f--
- f--
- f--
- f---

- f---
- f---

- - I-
- I-
- I-

u
IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. ll-F5



HTW DRILLING LOG HOLE No.

ll-F6
1. COMPANY NAME ! 2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. Not Applicable OF 1 SHEETS

3. PROJECT 4. LOCAnON
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Not Applicable Not Applicable

7. SIZES AND TYPES OF DRILLING hand Auger 8. HOLE LOCATION
AND SAMPLING EQUIPMENT Line 9, South of Building 9-57.

I 9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED

June 4, 1997 June 4,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WElL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilsan

ELEV. DEPTH DESCRIPTION OF MATERIALS FRO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILTY CLAY (CL): Dark brown to black; moist; -
- soft to medium stitt; contains rootlets. PIO =Oppm HllF6010100 -
- (0-5 ft) Time=1125 hili c-
- -

- -
- ~

- '-
- -
- c-

1-~ - - - - - - - '--

- SILTY CLAY (Cl): light brown to pale olive; -
- moist; soft to medium stitt; contains rootlets. ~

- f-

- '-
- -

- f-
- -
- -
- -

2- -
- CD -
- a. -
- E -
- ~ -- ~ f--
-

::J f--
- e f-
- -= f-e
- 0 f--

3- U f--
- f-
- f--
- f--
- f-

- I--
- c-
- f-- f-
- -

4- H11F6020104 r--
- Time=121Ohrs f-
- '-
- -
- f--

- f--
-

I

-
- f-

- f-
- '-

I

5

- Hand a~erboring complete at 5 ft. -
- BackfPI with cuttlngs. -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-1-6



HTW DRILLING LOG HOLE No.

ll-F7
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SElMCES, INC. USACE/Omaha District, Geotecmlcal Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Richard Carroll Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 9. Building 9-57

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED

June 3, 1997 June 3,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 34 ft. (app-ox.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
35 leet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

6 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNrTORlr-o WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Marl<

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOfECH SAMPLE ANALYTICAL BLOW REMARKSRESULlS OR CORE BOX N:l. SAMPLE No. COUNTS
a b c d e I 9 h

0 - CLAY (CL): Black; dty; soft; contains sand; HllF7010100 f-
- contains gass roots; vety organic. f-
- I-
- f-

- I--
- I-
- I-
- I--
- l-

I- I--
- I--
- I-
- I--
- I-

- I--
- -
- -
- -
- -

2- -
- (jj -
- a. -- E -
- 0 -(J)

~~ - - - - - - - ~
I--- CLAY (CL): Ught ~ray with rust-eolored PID=Oppm :::l f---- mottles; moist; so ; trace sand. CGI=O% c f-

- 'i§ f-- 0 I--
3- 0

I--- f-
- I--
- f-
- I--

- f-.-
- f---- I--
- f---
- I--

4- f--
- I--
- f-
- -- -- -- -- f---- -- -5- 5 ft.: VSl'y plastic. --

PID=Oppm
Hl1F7020105 '-- I--

- CGI=O%
f-- I--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-/-2



HTW DRILLING LOG HOlENa. ll-F7
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Joe Mar!< OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above
PID= oppm ~

- CGI = 0'Y0 I--
- ~

- I--
- I-

6- I--
- >-
- I--
- I--
- >-- I--
- I--
- I--
- I--
- I-

7- I--
- I--
- I-
- I--
- I-

- I--
- I-
- I--
- I-
- I--

8- .i I--
- a. I-
- E I--
- ~ I--
- ~ I--

- ::J I--
- C I--
- 'E I--
- 8 I-
- -

9-~------- -
- CLAY (CL): Gray; moist; stiff; slightly plastic; ~

- contains sand. -
- -
-

-
- I-
- I-
- I--
- I-

10-- PID=Oppm I--
- CGI=O% ~

- I--
- I-
- I-

- I---
- I--
- I--
- f-
- f-

11- 11 ft.: Same as above wtth rust- I--
- colored mottles. f--
- f--
- I-
- I-

-- I--
- I-
- f--
- I--
- I-

12- I--
- I-
- I-
- I-
- I-

- I--
- I-
- I-
- l- - - - - - - - I-
- CLAY (Cl): Brown; moist; stiff; contains I-

13- sand; snghtly plastlc. I--
- PID=Oppm

HllF7030113 f-
- CGI=O% I--
- f--

- f-
- f-----

- f-
- ."'

"8 -
~

-
1~ -.t:. -~ - I--

~ - f-
11 - f-
Ii

HOlENa. ll-F7IPROJECT IOWA ARM( AMMUNmON PlANT



HTW DRILLING LOG HOLENe. ll-F7
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Joe Mark OF 5 SHEETS

DESCRIPnON OF MATERIALS
FiElD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Same as above I-

- I-
- I-

- I-
- I-

15-- I-
- I-

- I-
- I-
- I-

- I-

- I-

- I-

- I-

- I-
16- I-

- PID = 32.3 ppm I-
- CGI =0% I-

- I-
- I-

- I-
- I-

- I-
- I-

- I-
1']--- ! I-

- E
I-

- .5l I-
- I-

- g I-

- I--
- C I-

-
~

I-
- I-
- I-

18- I--
- I---

- I-
- I---

- I-
- I--

- I-
- I---
- I-
- I---

19-- I--
- PID = 48 ppm I-
- CGI=O% I---
- .... - - - - - - - I---

- ClAY (CL): Gray wi1h rust-colored mottles; NOTE: 'Sweet' odor I-
- moist; stiff; contains sand. from soil samples. I--

- I-

- I-
- I-

- I-

~ I-
PID =48 ppm HllF7040120 I-

- CGI=O% I-
- I-
- I-

- I-
- I-

- I-
- I-
- I-

21- I-
- I-
- I-
- I-
- I-

- I-

- I-
- I-
- I-
- I-

22- I-
- I-
- PID=Oppm I-
- CGI =0% I-
- I-

- I-
- I-
- I-
- I-
- I-

23- I-
-

PID=Oppm I-
- I-
- CGI =0%

I-
- l-

IPROJECT IOWA ARMY AMMUNmON PLANT HOlENe. ll-F7



HTW DRILLING LOG HOLE No. ll-F7
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e ,
9

h

- '--- I-
- '--- CLAYeCL): Gray with rust-colored mottles; I-
- moist; stiff' contains sand and small PID =Oppm '--24-- gravel. CGI=O% -- -
- -
- -
- -

- -- '-
- ~
- '--
- I--

25--- '--
- -
- '--- I--
- I--

- I--
- I-
- I-
- '--- I-

2u - - - - - - - .i I--
CLAY eCL) Rusty brown; moist; stiff; contains a. I--

PID=Oppm E- sand and small gravel. CGI=O% ~
I-

- --
~

-- -
- c:: -:0::- c:: -- 8 ,...-
- I--

27- -- PID=Oppm I--
- CGI=O% f-
- f-
-

-
- f-
- I--
- f-
- I-

2e-- I--
- '--

j
l-

I-
'--
I---

-
--
-
-

-
PID=Oppm -

- -
- CGI=O%

'--
- -- -
- '-
- '-
- -
- f-

30- I---
- I--
- 30 ft.: Same as above but fractures f-
- are Visible In clay. I--
- I--

- I--
- '--- I-
- I-
- I--

31- f--- '--- I-
- I-
- I-

- -
-
-

il -

~
- PID=58ppm

3~ ~n fresh surface) I--

~ -- ~GI=O%
I--

~ - '--..,
- I--.9

li

ll-F7IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No. ll-F7
$

PROJECT INSPECTOR SHEET 5
IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d a f 9

- ~

- -
- -
- -

~
CLAY (Cl): Gray with rust-eolored mottles; PID = 58 ppm r-

moist; stiff; contains sand and fine gravel; (on fresh surfac ) I--
fractured with dark stains on vertical CGI =0% CD Hl1F7050133 '-

- surfaces. a. -

- ~ -
- -- ~ f..--
- 2

f--

- '-

- 'e -- 0 f--

~
U

I--
No recovery f--

- '-
- f--
- f--

- CLAY (CL): Gray; moist; stiff; contains sand f-.-
- and small gravel. f--

- f--

- f--
- f--

.x>

- BORING COMPLETE AT 35 FEET.
f--

- INSTALLED TEMPORARY MONITORING f-
- WELL FOR SAMPLING. HOLE TREMIE

f--

- GROUTED WITH HI-SOLIDS I--
- BENTONITE GROUT AFTER SAMPLING. f-
- I--
- f-
- f-

- I--

- f-
~ I--

- f-
- f-

- I--

- f-
- f-
- f-
- I--

- I--
- I-

- I-
- f-
- I--

- I--
- f--

- f-
- f-
- f--

- I--
- f--
- f--
- f--
- f--

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- ~

- f--

- -
- -
- -

- -
- -
- c-

- -
- -

- -
- -
- f--
- '--
- -

- ~

- f--
- f-
- f-- f-

IPROJECT IOWA ARM( AMMUNmON PLANT HOLE No. ll-F7



HTW DRILLING LOG HOLE No. ~
ll-FB

1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1
HARZA ENVIRONMENTAL SEIMCES.INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown. Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4·1/2' Hollow stema~ 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une9

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 2.1997

!
June 2.1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not erlCOlrltered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
35 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Groundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

5 NA %

22. DISPOSITION OF HOLE BACKFILLED MONIlORlNG Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - CLAY (Cl): Black; dry; soft: cantans sand; PID=Oppm H11F8010100 I--

- contains grass roots. CGI=D% I-
- I--
- I--

- f--
- I-
- I-
- I--
- I-

1- f--
- I--
- I--
- I-
- I--

- I--
- I-
- I--
- I--
- I--

2-I- - - - - - - - . f--
- CLAY (Cl): light g-av wllh rust-eolored PID =Oppm ~ I--
- rnot11es: mol5t: so : tract sand. CGI=O% a. I--
- E I--
- ~ I--

--- 8 I--- ;) I--
- C I--
- '" I--C- 8 '--

3--- ~

- I--
- I--
- I--- '--

- -
- -
- -- -- -

4- -
- -- -
- -- -- -- -- -
- -- -

5- -- HllF8020105 -- I--- I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. ll-F8



t-ITW DRILLING LOG HOLE No. ll-F8
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Joe Mark OF 5 SHEETS

"'"
DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

-
CLAY (Cl.): Gr~ wIttl rust-colored mottles; PID=Oppm f-

-
moist; ftrm; mo erataly plastic; trace sand. CGI =0% f-

- I--
- I--
- f-

6- I---
- f-
- I--
- f-
- I--

- I---
- I--
- f-
- I--
- f-

7- I---
- f-
- I--
- I-
- I--

- I---
- I-
- I--
- I--
- I-

8- ! I---
-

E I--
-

e5l I--
- I--
-

~
f-

- I---
- c f-
-

~ f-
- I--
- I--

9-1- - - - - - - - I---
- CLAY (Cl.): Gray wlth rust-co!ored mottles; PID =Oppm f-
- moist; ftrm; trace sand; less plastic than f-
- above. CGI=Q%

l-'''''''
-

- I-
- I--
- I--
- f-
- I--

10-- I---
- f-
- I--
- I--
- f-

- I---
- -
- I--
- I--
- I--

11- -
- -
- -- I--

- -
- -- I-- I-

- I-- I--
12- I---

- I--
- I-
- I--
- I-

- I---
- I--
- I--
- I-
- I--

13- I---
- PID =Oppm HII F8030113 I--
- I-
- CGI=Q%

f-
- I--

- I---
- I-
- l-

ii - I-

~
- f-

14- I---
:5 - I--

j - f-
- f-." - f-.!l

U

IPROJECT IOWA AANN AMMUNmON PLANT HOLE No. ll-F8



HTW DRILLING LOG HOLE No. ll-F8
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PLANT JaeMer!< OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR <XlRE BOX No. SAMPLE No. COUNTS

a b c d e t 9
h

- ClAY eCl): Gray wfth rust-eolored mottles; PID-OJfm -
- moist; flrm; trace sand. CGI= -
- -
- -
- -

1&- -
- ~ - - - - - - - ~

- ClAY eCl): Brown; wet; very son; trace sand; PID =Oppm -
- trace ~ravel; fractured with dark brown to CGI-Q% -
- black aces; contains thin e<1/21 thick -

- sandler wet zones. -
- ,-

- '--
- L...

- -
16- -

- -
- L...
- >--
- L...

- I--

- I-
- I-
- >--
- I-

17---- ~ I--
a. >--- E- .5l I-

- >--
- ~ I-

-- ::J I--
- c: >--
-

~
I-

- I- - - - - - - - >--
-

CLAY eCl): Brown; moIst; firm; contains sand; P10-0ppm I-
lB- trace gravel. CGI-Q% I--

- I-
- I--

- I-
- I-

- I--

- I-
- I-
- I--

- I-
\9-- I--

- I--
- I-
- I-
- I--

- I--
- -
- ~ - - - - - - - I-
- ClAY eCl): Gray WIth rust-eolored mottles; L...
- moist; hard; trace sand and small gavel. I-

~
I--
>--

- '--
- -
- ,-

- - I--
- L...
- >--
- I-
- L...

21- -
- '--
- L...
- '--

- I-
- I--

- >--
- '--
- -
- -

22- -
- -
- I-
- L...
- '--

- -
- -
- ,-

- I-
- L...

23- HllF8040123 I--
- >--
- L...
- I-- L...

IPROJECT IOWA ARM'{ AMMUNmON PLANT HOLE No. ll-F8



HTW DRILLING LOG HOLE No. ll-FB
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PlANT Joe Mark OF 5 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f g h

- ClAY (Cl.): Gray wl1tl n.JSt-colored mottles; PID=Oppm I-
- moist: hard; trace sand and small gravel. CGI=~ I-
- I--
- I--
- I-

24--- '--
- I-
- I--
- I--
- I--

- I--
- I--
- I--
- I--
- I--

25- I--
- I--
- I-
- I--
- I-

- -
- -
- -
- -
- -

26-- ~ f-
- Q -
- E -
- ~ -
- !l -- 0

~~- c: -
-

~ -
- -
- I-

27-~ - - - - - - - I--
- ClAY (Cl.): Rusty brown; moist; very stiff; PlD-Or I-
- contaiN sand; trace small gravet small CGI= I-
- scale «1/4') bedding observed In this lI'llt. ~.
-

- I-
- I-
- I-
- I--
- I--

2&-- I--
- I-
- I--
- I-
- I--

- I--
- I-
- -- -
- -

~ -
-

- I--
- I-
- I-

- f-
- I--
- I--
- I--
- I-

30- f-
- I-
- I--
- I-
- I-

- I--
- I-
- I--
- I-
- I--

31- I--
- I--

- I-
- I-
- I--

- I--
- I-

-
~ -

- I---

3~ I--

~
I-

- I---
- I-
- I-

u
IPROJECT IOWA AA.M{ AMMUNmON PlANT HOLE No. .ll-FB



HTW DRILLING LOG HOLE No. ll-FB
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Joe Mar!< OF S SHEETS

-

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e t 9

- Same as above I-

- I-
- HllF8050133 I-

- I-

- I-

~
f---

III I-

- a. I-
- ~ I-
- I-

- ~ f---

- 0 I-

- 2 I-
- '6 I-

- U
I-

34--- I---
- -
- I-
- I-

- I-

- f--
- I-
- I-

- I-
- l-

v.:>

-
BORING COMPLETE AT 35 FEET.

I-
- TREMIE GROUTED WITH HI-SOUDS

I-

- I-

- BENTONITE GROUT. I---
- I-

- I-
- I-
- I-

-- f--
- I-

- I-
- I-

- I-

- f---

- I-
- I-

- I-
- I-

- f---

- I-

- I-
- I-
- I-

- I---
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- f--

- '-
- -
- -
- -

- -
- I-
- I-
- I-
- I-

- I---
- I-
- I-
- I-

- I-
- I---

- -
- I-
- I-
- l-

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. ll-F8



HTW DRILLING LOG HOLE No.

ll-F9
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USAGE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIcwa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AJanOaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2" Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft GME split spoon sampler Une 9, 23 ft. East of boring F3

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 10, 1997 June 11, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. eapprox.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONnoRING WELl OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILlY CLAY ecl..): Dark brown to black; damp PID =Oppm H11F8010100 ~

- to moist; 50ttto medium stltt; contains GGI=Q% -
- rool1ets. (l-5 ft.) c-
- f---

- I--
- f---
- f---
- -
- -

1- '---
- c-
- f-
- ~

- -- -
- '-
- -
- - - - - - - - - -
- CLAY ecl..): Mottled dark yellowish orange -

2- to pale olive; moist; soft to medium sttrf;
lD

I--- contains r00118ts; trace nne to medll.rn sand. I-
- a. f--
- E f-
- ~ f---- a I--
-

~ c-
- C f---
- "" f---8-

0 f-
3- I--

- f-- f-- f---
- ~

- -
- -
- -
- -
- -4- Hll F901 0503 -
- -
- -
- -
- -- -
- -- -
- -
- -5- -
- f---- f-- I-- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. I I-t-y



HTW DRILLING LOG HOLE No. ll-F9
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f g h

- Same as above I-
- I--
- I-
- I--
- I--

6- f--
- I-
- I--
- I-
- I--

- I--
- I--
- I--
- I--
- I-

7- Set '1t.aopunch I---
- at 7 . Pushed at I-
- 1645 tvs/removed I--
- at 1648 hl1. I-
- I-

- I--
- -
- -
- -
- -

8- ! -
- -
- E -
- ~ -
-

~
-

- ~ - - - - - - - f--
- SANDY CLAY (C!J: Olive fJa{; moist to wet; c I--
- soft; sand Is fine to medium with trace ~

I--
- coarse to very coarse. I--
- I-

9- I---
- I--
- I-
- -
- ~

- '-
- '--
- I-
- I--
- I-

10-- I--
- I-
- I--
- I-
- I-

- I--
- -
- -
- -
- -

11-- - - - - - - - -- SILTY CLAY (C!J: Mottled dol1<: yelowlsh -
- orange to grayish green; moist; medium -
- s1ltt to stitt: contains nne to medium sand -
- and occasional coarse to very coarse sane; -

- locally clayey sand. -- I-
- I--
- '--
- c-

12- -- -
- -
- -- I-

- I--
- I--
- I--
- I--
- I-

13- I--
- I-
- I--
- I-
- I--

- I--
- HllF9Q20113 I-
- ~

~ - I-
- I--

1~
14 ft.: or thick. medium grained I--

bl
SAND; Salu'ated. l-

E - I--
'C - I-
"" - I-~
u

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. ll-F9



HTW DRILLING LOG HOLE No. ll-F9
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 1 9

- Some as above l-

- ~

- l-

- ~

- l-

1

- Bor1~omplete at 15 teet. Grouted with ~

- H-Sol Bentonite grout. l-

- l-

- f--

- l-

- l-
- l-

- ~

- f--

- ~

- l-

- ~

- l-

- I--
- l-

- ~

- ~

- f-
- I--

- f--

- f--
- f--

- f-
- I-

- f-
- f--

- f--

- ~

- I--
- ~

- l-

- l-

- l-
- I-

- ~

- l-

- ~

- l-
- I--

- l-

- ~

- ~

- l-

- I--
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- ~

- ~

- ~

- I-
- f-
- f--

- ~

- l-
- f--

- l-
- ~

- ~

- l-
- I--

- l-
- l-

- ~

- I-
-- I--

- I-
- I--
- I-
- ~

- I-
- I--
- I--
- I--
- I--

IPROJECT IOWA I>mIN AMMUNmON PLANT HOLE No. ll-F9



HTW DRILLING LOG HOLE No.

ll-F1O
1. COMPANY NAME [2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEINICES. INC. USACE/Omaha Dlstrlct, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATlON
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT

I 5 ft CME split spoon sampler Une 9. 23 ft. East of boring F3

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED

June 10. 1997 June 11. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED
[

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

I

RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED Ma'-lnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTlON OF MATERIALS FlaD SCREENING GEOfECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX NQ SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILTY CLAY (CL): Dark brown to black; damp PID=Oppm r-
- to moist: soft to medium stitt; contains CGI=O% r--
- rootlets. (1-5 ft.) f--
- f--

- f--
- f--
- r--
- f--
- f--

1- I--
- f--
- r--
- f--
- c-- ~

- ~

- -
- - - - - - - - - -- ClAY (CL): Motttec:l dark yellowish orange -

2- to pale olive; moist; soft to medium stftt; -- contains rootlets; trace nne to rnedlLm sand; lD -
- becomes silly with depth. a. -- E -- ell r--

- a f---
:> f--

- C r--- OF r--c
- 0 f--

3- U
f--- r--- f--

- f--
- f--

- f--
- f--
- f--
- f--
- f--

4- H11F10010103 -- -
- '--
- f--
- '--

- r--
- '--

- -
- ,-- '--

5- -- '--
- -- -- -

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. 11+10



HTW DRILLING LOG HOLE No. ll-F1O
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Same os above PlD =Oppm I--
- CGI=Q% I-
- (5·] ft.) I--
- I-
- I-

6- f--- '----
- -- I--
- I-

- -
- -- I--- I-
-

]-10 ft.: Locally silly. I--
]- Set ~dropunCh f---

- PID-O~m at 7 . Pushed at I--
- CGI- 1723 tn/removed I--
- 0-10 ft.) at 1725 hI'S. I--
- I-

- f---
- I--
- I-
- I--
- I-

8- I) I-
- a. I--
- E I-
- ~ I--
- a I--

- f--- C I-
-

~
I-

- I-
- I--

9- f--- I--
- I-
- I--
-

-
- I--
- I-
- I--- I--

10--- f--- PlD-Oppm I--
- CGI-Q% I-
- 00-15 ft.) I--- I--

- f--
- I-
- I-
- I-
- l-

ll- -- -- -- I-- I-- f---- I--
- I-
- I--- I-

12- I--
- I--
- I-
- I--- I-

- ~ - - - - - - - I--
- SILTY ctAY (CO: Mottled daI\( yelowlsh I-
- orange to graytsh green; moist: medlum I--
- stitt to stiff: contaIns lIne to med1um sand I--- ald occoslonal coarse to V8fV coarse sane: I--

13- locally sandy clay. -
- -
- -
- -
- -

- -
- '-

- ,.~

~ -

~
-

1~ --- I-
~ - I-
] - I-
u

HOLE No. ll-F1OIPROJECT IOWA ARMY AMMUNmON PlANT



HTW DRILLING LOG HOLE No. ll-F1O
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIElD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Some as above I--

- I--

- -
- -
- -

1~

- BorI~ complete at 15 feet. Grouted with -
- H-Sol ds Bentonite grout. -
- -

- -
- -
- -
- -
- -

- -
- -
- f--
- -
- I-

- f--
- I-
- I--

- I-
- f-

- f--
- f--
- f-
- I-
- f--

- I--

- f-

- f--
- f-

- I-
- I--

- I-
- I--

- I--

- I-
- f--

- I--

- I-
- I-
~ I--

- f--
- I-
- I-
- I--

- I-
- f--

- -
- -
- -
- -

- -
- -
- -
- -
- -- -
- -
- -
- -
- -

- -
- -
- -
- -
- -- -
- I-
- I-
- I-
- I--

- f--
- I--

- I-
- I-
- I-

- f--
- f-
- f-
- I-- I-

- I--

~
- f-
- I-
- I--
- l-

II
IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. ll-F1O



HTW DRILLING LOG HOLE No.

ll-Fll
1. COMPANY NAME

HARZA ENVIRONMENTAL SERVICES. INC.
12. DRILLING SUBCONTRACTOR SHEET 1

USACE/Omaha Oistnct Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem auaers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 9, East of northeast corner of Building 9-57

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 11, 1997 June 11. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Broundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Broundwater not encountered

14. TOTAL DEPTH OF HOLE
17 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Broundwater not encountered

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
, RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNrTOAING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d 9 f g h

0 - SILlY CLAY (CL): Dark brown to black; damp PIO =Oppm -
- to moist: medlLm st1ff to st1ff; contains CGI=O% -
- rootlets. (0-5 ft.) -
-

0.5 ft.: 2' thick gravel layer.
-

- -
- -
- -
- -
- -

1- -
- -
- -
- t--
- t--

- I- - - - - - - - I--- ClAY (CL): Mottled dark yellowish orange I-
- to pale olive; moist to wet; soft to medium t--
- stltf. I-- I-

2- f--
- iii t--
- a. t--

- E t--

- Jl I-
- .. f--- ~ I-:::l- C t--

- E t--
- 0 t--

3- ()
f--

- t--- t--

- -
- -

- -
- -
- -- -- -

4- HllFl1010103 -- -- -
- -- -- -
- -
- -- -- -

5- -
- -
- -- t--- t--

IPROJECT IOWA ARMY AMMUNInON PLANT HOLE No. 11-1-1 1



HTW DRILLING LOG HOLE No.
ll-Fll

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

-ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- Same as above
P1o=o~m I-

- CGI= I-
- (5-7 ft.) I-
- I-
- I-

6- ~
- I-
- I-- I-
- I-

- ~
- I-
- I-
- I-
- I-

7- Set Hyc:topunch I--
- P10-0ppm at 7 ft. I-
- CGl-O% I-
- a-10ft.) I-
- I-

- I--
- I-
- I-
- I-
- l-

e-- - - - - - - - ~ -- SANOY CLAY (Cl): Yellowish brown; moist Q. -E- to wet; soft; sand Is nne to medllJll grained
~ -- with occasional coarse to very coarse. -- g -- -- c ,-

-
~ -- -- -

9- ~
- I-
- I-
- ".- I-
- -

- -
- I-
- I-
- I-- I--

1(}-- I--
- P10-0ppm I-
- CGl-O% I--
- (lQ.15 ft.) I-
- I-

- I--
- I--
- I-
- I-
- l-

ll-- - - - - - - - I--- SILTY CLAY (Cl): Mottled dark yelowlsh I-
- orange to grayish green; moist; medium I-- stIf; contains nne to medllJll sand I-
- ald occasional coarse to very coarse sane; I-- locally sandy day and silty. ~- I-
- I-
- I-
- I-

12- ~

- I-
- I-
- I-
- I-

- I--
- I-
- I-
- I-- I-

13- PIO-21 ppm I--
- I-
- I-
- I--
- I-

- ~

- I-
- "...."'~" I-

~ - -
- I-

1~ I--
III I-

~
- I-
- I-

:ll - l-
t;

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. ll-Fll



HTW DRILLING LOG HOLE No. ll-Fll
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- SOme os above f-

- f-

- I-
- f-

- I-
15---- PID= 3&fpm I--

- CGI- I-
- f-

- I-
- I-

- f--

- f-

- I-
- f-

- HllFll020115 I-
16-- f--

- f-

- f-

- I-
- f-

- I--~

-
P1D.O~m

I-
- CGl- I--

- I-
- I--

1~

- BorI~pIete at 17 teet. Grouted with I--

- H-Sol Bentonite grout. I-
- I--

- f--

- I-
- I-
- I--

- I-
- f--

- I-
- I--

- I-
- I-

- f--

- f-

- I--

- I-
- I--

- f--

- I--

- I-
- I-
- I--

- I--
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- f-

- I-
- I-
- f-

- I--
- I-
- I--
- I-
- I-

- I--
- f-

- I-
- f-

- I--

- I--
- I--

- I-
- I--
- I-

- f--
- I-
- I--
- I--
- I-

- f--

- I-
- I-
- I-
- l-

IPROJECT IOWA I>mIIY AMMUNmON PlANT HOLE No. ll-Fll



HTW DRILLING LOG HOLE No.

ll-F12
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA El'NIRONMENTAL SERVICES, INC. USACE/Omaha Distnct. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCAnON
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACruRER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 9, adjacent to JAW-31

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED

June 11. 1997 June 11. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. (opprox.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISruRBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MCNOORING WELL OTI-lER (SPECIFY) 23. SIGNAruRE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d 9 f 9

h

0 - SILlY CLAY (Cl): Dark brown to block; damp PID=Oppm -
- to moist; medium s1ttt; contains rootlets. CGI=Q% -
- (0-5 ft.) -
-

0.5 ft.: 2' thick gravel layer.
-

- -
- -
- -
- -
- -

1- -
- -
- -
- -
- -

- - - - - - - - - -
- aAY (Cl): Mottled dark ~eIIowishorange -
- to pole oWe: moist to we : soft; contains f-- rootlets; local black zones; trace very nne f-
- tonn<lson<l. I-

2- f--- ~ f-
- a. I-
- E I-a- (/) I-- a f--- :J f-
- e I-- >= l-e
- a f-

3- U
f--

- I-- ~

- -- '-

- -- -- -
- -- -

4- HllFI2010103 -- -- -
- -
- -

- -- -- -- :--
I -

5- -- -- f-- I-- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II-l-I~



HTW DRILLING LOG HOLE No. ll-F12
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

.-.....
DESCRIPnON OF MATERIALS FIELD SCREENING GEOfECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OOAE BOX No. SAMPLE No. COUNTSa b c d 9 I g h

- Same as above
PlD=O~ f-

- CGI= f-
- (5-7 ft.) f-
- f-
- f-

6- Set ~dropunch f--
- at6 . f-
- f-
- f-
- f-

- f--
- f-
- f-
- f-
- f-

7- f--
- PlO-Oppm f-
- CGI-Q% -
- (7-10 ft.) -
- -

- -
- -
- -
- -
- -

8-.... - - - - - - - ID -
- SILlY CLAY (CO: Motlled dark yellowish C. f-E- oranget~tgay; moist to wet; sort to

e5!
f-

- medlllTl ; contains rootlets; stained black f-
- locally. a f-

- f--
- C f-
-

~ f-
- f-
- f-

9- f--
- f-
- f-
- f--..-

- I- - - - - - - -- SANDY CLAY (CI..): Olive gray; moist f-
- to wet; soft; sand Is line to medlllTl gained f-
- with trace coarse to very coarse. f-
- I--

10-- I-
- PIO-Oppm I-
- CGl-Q% I--
- (10-15 ft.) I-
- I--

- I-
- -
- -
- -
- f-

11- f--
- f-
- '--
- '--
- f-

- '---
- f-
- f-
- f-
- f-

12-I- - - - - - - - f--
- SlI.1Y CLAY (CO: Motlled dark yelowlsh f-
- orange tog~ green: moist; medium f-
- sttr to stiff: con alns line to medium sand f-
- and occaslonal coone to very coarse sand; f-

- locally sandy. clayey. and sllty. f--

- f-
- f-
- f-
- f-

13- f--
- f-

- f-
- f-
- f-

- f--
~

~- ~'"

- HllFl2020113
ii -

~
- f--

1~ PlD. 14.8 ppm f--

~ -
- -

~ - -"0 - '--9
<;

ll-F12IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No. ll-F12
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PLANT Roger A. W~son OF 3 SHEETS

DESCRIPTION OF MATERIALS
FI8..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d e f g

~ same os above f--
~ PIO-Oppm f--

~ f-
~ f--

~ f-
lP

~ Bor1~ complete at 15 teet. Grouted with f-
~ H-Sol ds Bentonite grout. f--

~ f-
- f---

- f-
- f-
- f-
- f--

- I---

- f--

- I-
- I--

- I--

- f---
- I--

- I-
- I--
~ I-

- f---
- I-
- ~

- f-
- f--

- f---
- f--

- f--

- f-
- f-

- I---

- f-
- I--

- I--

- f-
- f---

- f-
- I-
- I--

- I-
- f---

- I--

- I--

- f-
- I--

- f---
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- f-

- I---
- I--

- f-
- I--
- I--

- f---
- I--

- I--
~ - I-

- I-
- I---

ill - c-

E - f--
- f-
- f-

u
IPROJECT IOWA AAM( AMMUNmON PLANT HOLE No. ll-F12



HTW DRILLING LOG HOLE No.

ll-F13
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
A1onOoks Gus Pech GP-750C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers S. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 9. northeast of Building 9-57

9. SURFACE ELEVATION
NotsuNeyed

10. DATE STARTED 11. DATE COMPLETED
June 11. 1997 June 12. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

1S. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) Oll-jER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MONnoRING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No, SAMPLE No, COUNTS
a b c d e ,

9
h

0 - SILlY CLAY (Cl): Dark br01Nl'\ to black: damp PID =Oppm I-
- to moist; medlLlTl stiff; contains rootlets. CGI =0% r-
- (0-5 ft.) I-

- I-
- f--

- I-
- I-
- I-
- r-

I- f--- I-
- r-
- I-
- I-

- - - - - - - - - f--
- ClAY (Cl): Mottled dOfl( i:e1lowlsh orange r-
- to pale olive; moist to we ; soft; contains r-
- rootlets; local black zones: trace very ftne r-
- toftndsand. ~

2- -
- Qj -- i5. -
- E -0- '" -- ~ -
-

:J -
- c -
- ~ -
- <3 -

3- -
- -
- -
- -
- -

- f--
- r-
- I-
- I-
- I-

4-- - - - - - - - HI1FI30IOI03 f--
-

CLAY (Cl): Ught olive gray; moist to wet; r-
- soft; trace nne sand. I-
- -- r-

- c-

- I-
- -- -- I-

5- '-
- -
- -
- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. II+IJ



HTW DRILLING LOG HOLE No. ll-F13
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- Same as above
P1D = 0 ppm ~

-
CGl=O% ~

- (5-10 ft.) ~

- ~

- ~

6- Set Hydropunch I--
- at 6ft. -
- -
- -
- -

- -
- -
- I-

- I-

- ~

7- I--
- f-
- -- ~

- ~
- I--

- I-
- ~

- ~

- ~

B- CD I--a. ~-
E-
~

~
- ~

- a f-
- ~ - - - - - - - I--

- SANDY CLAY (Cl): Pale yellowish brown:

~
f-

- moist to wet: sort; send Is tine to medium f-
- grained with occasional very coarse sand f-
- and gravel to 3/4' dlam. f-

9- I--
- ~

- ~

- ~
- ~

- I-
- ~
- ~

- ~

- ~

l~ f--
PlO -Oppm ~

- CGI-O% ~
- (1CH5 rt.) ~

- ~

- f--
- ~
- f-
- I-
- -

11- -- -- -
- f-
- f--- I---
- f-
- f-
- f-
- ~

12- I---
- f-
- '-- f-
- f-

- I--
- I-- ~

- I-- ~

13- -
- -
- ~ - - - - - - - -
- SILTY ClAY (eL): Daile yelJowlsh Plo=or -- orange to pale olive; moist: medUn CGl= -

- sIttt to stttt: contains fine to medium sand -
- cn:l occaslonal very coarse sand. I-

- H11F13020113 - .
ii - i--

- '-I 1~ I---
f-

- f-
~ - I-." - f-.ll
u

ll-F13IPROJECT IOWA AAtIN AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No. 11-F13
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- LocaDy sand and silt; contains occ- -
- asIonal grovel to 1/2' dlam. -
- -
- -
- ~

1r

- BorIn~complete at 15 teet. Grouted with f--
- H-Sol Bentonite grout. f--

- '-

- ~

- f--
- -
- '-

- -
- -

- -
- I---

- f--

- f--
- I-

- f--
- I---

- f--
- I---

- f--
- f--
- f--
- I---

- I---

--- f--
- I---

- I---

- f--
- I---

- I-

- I---

- I-
- I-

- I-
- -

- I-

- I-
- I-

- I-
-- ~

- I-
- I-

- I-
- I-

- ~

- I-

- I---

- -
- ~

- i--

- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

- -
- -
- I---

- I-
- I-

- ~

- -
- -
- -
- -

- -
- -
- f--
- I---
- f--

IPROJECT IOWA AAM( AMMUNmON PLANT HOLE No. ll-F13



HTW DRILLING LOG HOLE No.

ll-F14
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARIA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown. Iowa

S. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-75OC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 9, northeast of Building 9-57

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLETED
June 11, 1997 June 12, 1997

12. OVERBURDEN THICKNESS 1S. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 6 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
15 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

2 NA %

22. DISPOSITION OF HOLE BACKFILLED MO'JIlORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b e d e f 9
h

0 - SILlY CLAY (Cl): Dark brown to black; clamp PID =0 ppm I-
- to moist; medium stitt; contains rootlets. CGI=O% I-
- (0-5 ft.) I-
- I-

- c---
- I-
- I-
- I-
- l-

I- f--
- I-
- I-
- I-
- I-

- f--
- f-
- I-
- I-
- I-

2-- - - - - - - - f-----
- CLAY (Cl): Mottled dark tellowlsh orange Qi I-
- to pale olive; molst to we ; soft; contains a. '-
- rootlets; some black staining. E c-
- ~ ~

- a -
-

j -
- c -- += -c
- 0 -

3- 0 -
- -
- -
- -
- f-

- f--
- I-
- f-
- I-
- I-

4- HllFI4010l03 f--
- I-
- f-
- I-
- f-

- c---
- f-
- f-- f-
- I-

5- f--
- f-
- I-
- I-
- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 11-1-14



HTW DRILLING LOG HOLE No.
ll-F14

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

ELEV. DEPTH DESCRIPnON OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f 9

h

- Same as above
PfD=Oppm I-

- CGl=Q% I--
- (5-7 ft.) I-
- I--
- I-

6- I--
- I-
- I--
- I---
- I-- ~
- I-
- I---- I---
- I-

7- Set Hydropunch I--- PID=o~m at 7ft, I---
- CGI= I-
- a-l0 ft,) I--
- I-

- -
- -
- -
- -
- -

B- CD -
- C. I-
- ~ I-
- I-
-

~
I-

-- I--
- c: I-
-

~
I-

- I-
- I-

9- f--- I--
- I-
- I--
- I-

- ~ - - - - - - - . I-
- SANDY CLAY (CLJ: Pole yellowish brown; I--

- moist to wet: loose to medlllTl stItr; $and Is I-
- line to medlllTl gained wtth occasIonol very I--
- coarse: occasional gavel to 3/4' dian. I-

10-- I--
- PfO-Oppm I-
- CGl-Q% I--
- 00-15 ft,) I-- I-

- I--
- -
- I-- -- l-

ll- -- I-
- I-

- -
- ~ - - - - - - - -- SILTY CLAY (a.J: Doric yellowish -
- orange to pale olive; moist; medk.m I-
- stItr to stiff: contains line to medIUm sand I-- and occasional very coarse sand; locally I-
- sandy and silty. I-

12- f--
- I-
- I-

- -- I-
- f--

- I-
- I-
- I-
- I-

13- f--
- I-
- I-

- PfO =0 ppm I-
- CGI=Q% I-

- I--
- I-
- HllFl4020113

~ -
- I-

1.r- I--

ill - -
- -

~ - -
- -u

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No, ll-F14



HTW DRILLING LOG IHOLE No. 11-F14
PROJECT INSPECTOR -eET3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson i OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- ~

- f----

- ~

- f----

- f--
r

- Bortn~omplete at 15 feet. Grouted with f--
- H1-Sol Bentonite grout. f--
- f----

- f--
-- f--
- f----

- f--
- l-

- f--
- f----

- f--
- f--
- f----

- f--
- f----

- f----

- ~

- f----

- I--
- ~

- I--

- I-
- ~

- I--
- I--

-- ~

- I-
- I--

- I--
- I--

- I-
- I-
- I--

- I---

- I--

- I--
- I-
- I--

- I--
- I-

1
I--
I--

l-
I---
I--

f--
f--

- f----

- f--
- f--
- f----

- f--
- f----

- f--
- f--
- f--
- l-

- l-

- r-
- f----

- -
- f--
- f----

- f--
- f----

- f--
- f----

- f--
- f--

- -
- f--
- f----

- l-

- r-
- f--
- ~

- f----

- f--
- ~

- f--
-

I

f--
- f----

- f----

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. ll-F14



APPENDIX A
GEOLOGIC BORING LOGS

A-4 Task 12. Additional Groundwater Data. Line 2



HTW DRILLING LOG HOLE No.

12-A
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARIA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCAnON
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
A1anOoks Gus Pech GP-l100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 tt CME split spoon sampler Une 2, north of Building 2-082. (N 298,785; E2,270,801)

9. SURFACE ELEVATION

Ground: 679.14; TOC: 681.25

10. DATE STARTED 11. DATE COMPLETED
May 8,1997 MayS. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedr=k not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedr=k not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
20.5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
8.15 ft., During bosewlde water level measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MCNfTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f g h

0 - CLAYEY SILT/SILTY CLAY (CL/ML,): Dark brown; 12A drilled for well f--
- moist; medlLnl stItf; contolns rootlets. Installotlon atter f-
- 12A-AB was comp- f--
- Ieted dry. f--

- I---
- f--
- f--
- '-
- f-

I- I---

- f--
- f-
- f--- f--

- ~ - - - - - - - I---
- SILTY CLAY (CL,): Mottled yellow brown to -
- g~; moist: medllI'n stItf to stItf; contains -
- <5 1Ine to coarse sand, angular to -
- sub-md'd; content occaslonal gravel to -

2- 1.5' dlam: contains charcoal frogments. -- m -- a. -
- E -
- ~ -- a -
- -:J- C -
- += -c- 0 -

3- (J
I---

- f--
- f--
- f-
- ;-

- f--
- f-- f--
- ~

- f-
4- -

- -- -- -
- -

- -
- -- -- --

P1D=O~
-

5-
CGI= -- -- -- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 12-A



HTW DRILLING LOG HOLE No.
12-A

PROJECT
IOWA ARMY AMMUNmON PLANT

INSPECTOR
Roger A Wilson

SHEET 2
OF 3 SHEETS

ElEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

Flao SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR OORE BOX No. SAMPLE No.

d e t

BLOW
COUNTS

9

REMARKS
h

l­

I-­
I-­

I-­
I-­

f-­
I-­
I-­
I-­

I-­

f--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
I-­
I-­
f-­
I-­

I-­
I-­
I-­

f-­
I-­
I-­

I-­
I-­
I-­

f-

I-­

I-­
I-­

I-­
I-­

f-­
I-­
I-­

I-­
I-­

I-­
I-­

I-­
I-­

I-­
I-­
I-­

I-­
l­
I­

f--
-
I-­
I-­
I-­

I-­
I-­
I-­

I-­
I-­

f-­
I-­

I-­
I-­

I-­
f-­
I-­
I--

~.

AD - 0 ppm
CGl-Q%
(l(}-15 ft.)

Same as above

] ft.: <1/2' wet zone.

-
-
-
-
-

6-
-
-
-
-

-
-
-
-
-

]-
-
-
-
-

-
-
-
-
-

8-
-
--,...-------
- SILlY CLAY (CI.,): Mottled yellowish brown to

- light brown: moist; medium stiff; contolns
- <5%v~ line to very coarse. angular to
- sub-md d. sand; contains occasional
- chorcoalfragmen1s.
-

9-
-
-
-
-

-
-
-
-
-

10--
-
-
-
-

-
-
-
-
-

11----=
-
-
--- - - - - - - -=SILlY CLAY (CI.,): Mottled yellowish brO'*fl
_ and light brown; moist; stiff; contains angUlar
_ to Slb-md'd.. line to very coarse sand.

12-
-
-
-
--- - - - - - - -
- SILlY CLAY/CLAYFf SILT (CL/MI.,): Mottled
- yellowtsh brown to olIVe gray; molst; medkrn
- stiff; contahs line to very COClSEl sand.
-

13-
-
-
-
-

-
-
-~ - - - - - - -
- SILlY CLAY/CLAYFf SIlJ (CL/MI.,): Mottled
- yellowtsh brown and I\gIt brown; moist; stiff;

1.r-- contains line to very coarse, Slbangulcrto
- Slb-md'd.sand.
-
-
-

~

~
~

~
JluL-__.l..__...Iooo..,.~~~_~:":,:",~~~~=~::":":~ ..... """ ~~~_"""_~:,,,,,,,,: __""'_

IPROJECT IOWAARMVAMMUNmONPLANT HOLE No. 12-A



HTW DRILLING LOG HOLE No. 12-A
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

DESCRIPnON OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

- Some as above -
- -
- -
- -
- -

15---- -
- -
- -
- -
- -

- r--------- H12A010216
-

- ClllY CLAY (Cl): Moffiede<1uOV to "~t brown -
- to darlc brown; moist; m ~ sIItf 0 sIItf; -
- contains line to very coarse. angular to sub- -
- meI'd. sand; contains lar~ewood frags. and -

16--- or~nlcmatertal at 15.5 .; occostonal gravel -
- to .5' dian. -
- -
- -
- -

- r-

- f----

- f--
- f----

- f--
17-- I--

- f--
- f----

- f--
- f----

- I--
- f----

- f--
- f----

- f----

18-- I--
- f----

- f----

- f--
- -

- -
- -
- -
- -
- -

19-- -
- -
- f--
- f----
- f----

- I--
- f----

- f----

- f----

~
f--
i"-
f----

- PID-Or f----
- CGI- f----
- I-

- BorIng complete at 20.5 feet. Completed I-
- os monltortng well wtth 2' PVC. f----
- '--

- c--
- I-
- c-
- ~

- I-
- ~

- f--
- f--
- f----

- I-
- I--

- f----

- I-
- '-
- -

- -
- -- ~

- f----
- f----

- I--
- f--
- f----

- f----
- f----

IPROJECT IOWA ARM'I AMMUNmON PlANT HOlENa. 12-A



HTW DRILLING LOG HOLE No.

12-A-AB
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA EI'NIRONMENTALSEINICES.INC. USACE/Omaha District. Geotechnical Branch OF 5 SHEETS

3. PROJECT 4. LOCAnON
Iowa Army Ammunition Plant Middletown. Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AJonOoks Gus Pech GP-1100c

7. SIZES AND 'TYPES OF DRilLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT S tt CME split spoon sampler Line 2. north of Building 2-oa2

9. SURFACE ELEVATION

Not surveyed

10. DATE STARTED 11. DATE COMPLEnED
Maya. 1997 May a. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
2O.S feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
8.1S tt., Dur1ng bosewlde water level meoslJrements.

18. GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
None None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED ~noRINGWEU OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPnON OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e 1 g h

0 - CLAYEY SILT/SILTY CLAY (CL/Ml): Dork brown; 12A-AB was dry. ~

- moist; medllm sttff; contains rootlets. weliinstolled -- In 12A boring -
- separately. -
~ -

- -
- -
- -- -

1~r---------- -- c1llY CLAY (Cl): Mottled yellow brown to r-- ~; moist; medIum sttff; contaIns rootlets ~

- trace sand; sand line to very coarse; -- contolns block orgal"k material. r-
~ I--- I--

- -
- -
- -

2~~ - - - - - - - -
- SILTY CLAY (CO: Mottled yellow brown to as -
- ~; moist; medllm sttff fo sttff; contains a. -
- fine to coarse sond. angular to E f-- su!>md'd; contohs occasional gravel to 0

f-(I)

~ 1.S'dlam. § I--
- I--- c f-- <= f-c- 0 I--

3- U
I--

- I--- f-- I--- f-
- I--- I--- f-- -- -4- -- -- r-- -- -
- -

- -- '--
- --

P1D=Or
-

5-
CGI= -- -- -- -- I--

IPROJECT IOWA ARMY AMMUNlT10N PLANT HOLE No. l:l-A-A~



HTW DRILLING LOG HOLE No. 12-A-AB
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 5 SHEETS

ELEV. DEPTH DESCRIPTlON OF MATERIALS FiElD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above e-
- f-
- e-
- e-
- f-

6- I--
- e-
- f-
- e-
- f-

- I--
- f-
- ~ - - - - - - - f-
- SANDY CLAY (Cl.): Gray; moist; medium stiff; e-
- sand line to medlun grained; occasional f-

7- gravel to I' dlam•• I--
- f-
- -
- -
- -

- -
- -
- -
- -
- -

B- ! -
-

E f--
-

~
e-

- f-
- g f--

- I--
- c: f-
- 'E e-
- 8 f-
- f--

9-~------- I--
- SILlY CLAY (Cl.): Yellowish brown; moist; f--
- medium st1ff; contains occasional angL4ar e-
- gravel to 1/2' diem; contains black org- I--c- anlc material.

-
- I-
- e-
- f-
- f-

10--- I--
- PlO.Oppm f-
- CGI .. Q% f-
- f-
- f-- ~ - - - - - - - I--
-

SILlY CLAY (CI.): Gr~wtth some yellow f-
- e-
- mottling; molst; med st1ff; trace line to e-
- medlum sand; contains block, rock fragments. -

11- -
- -- -
- -
- e-

- c---
- f-
- e-
- f--
- e-

12- I--
- e-
- f-
- e-
- f-

- I--
- f-
- f--
- e-
- f-

13-I- - - - - - - - I--

- SANDY CLAY (Cl): ~7 moist; sttff; sand f-
- line to medll.m gra ; occasional gravel e-
- to 2.5' diem, angular. f-
- e-

- I--
-
-

~ -

~
-

14- I--

~ - e-
- f-

~ - f-
~ - f-
u

12-A-ABIPROJECT IOWA AAMY AMMUNmON PlANT HOLE No.



HTW DRILLING LOG HOLE No.

12-A-AB
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmoN PlANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- f--

- ~ - - - - - - - -
- SILlY CLAY (CI..): Green; medhrn stiff to stiff; PID.O~ I-
- contains very fine to very coarse; a~1a CGI. f--

- to sub-md'd sand; occasional gav to I-
15---- 1-1/4' diem.; contains wood and occasional I--

- charcoal fragments. f--

- f--

- I-
- I-

- I--
- '-
- -
- r-

- I-
16-- -

- f--

- I-
- I-
- f--

- I--
- f--

- I-
- I-
- f--

17-- I--
- I-
- I-
- f--

- I-
- f----

- f--

- I-
- I-
- f--

18-- I--
- f-
- f-
- f--
- f-

- f----

- f-
- f-
- f--

- f-
19-- I--

- I-
- f--

- f-
- I-

- I--
- f-
- '-
- '-

~ P1D.O~ -
CGI. -

- -
- -
- -
- -

- -
- -
- -
- -
- -

21--- -
- -
- -
- ~ - - - - - - - -
- SILlY CLAY (CI..): Mottled gray and tan; -

- moist; stiff. -
- -
- -
- -

~- f--- - - - - - - I--
- SH.lY CLAY/a.A~ SILT (CI../MI..): OlIve gray; f--

- molst; st1tf: contains <5% nne to COOlS8 iand; I--
- occasional angular limestone gravel to 2' I-
- dIam.; occasional granlllc gravel to 1/2' dlo. I--

- f----
- I--
- f--

- f--

2~
I--
-- -

E - I-
- I-
- I-

li

IPROJECT K>WA AAMf AMMUNmON PLANT HOLE No. 12-A-AB



HTW DRILLING LOG HOlENa.

12-A-AB
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 5 SHEETS

DESCRIPTION OF MATERIALS FI8..D SCREENING GEOTECH SAMPLE ANAlYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c; d e f g h

- SILlY CLAY (CI.): w/sand; Olive gray; moist; I-
- sttff. I-
- I-
- I- - - - - - - - I-- SILlY CLAY (CI.): w /send: gray; moist: sffff: I-

24--- sand line to V:Yi coarse, angular to sub- I---
- rnd'd; contains lmestone and granitic I-
- gravel to 2' diem. I-
- I-
- I-

- '--- I-
- I-
- I- - - - - - - - I-

~ SILlY CLAY (CI.): w!sond; mot11ed gray end I-
tan: moist; sttff. P1D-Or '--

-
CGI= I-

- I-
- I-
- I- - - - - - - - I-

- SillY CLAY/CLAYPI SlU (Ml/CI.): Olive gray: I--
- moist; st1ff; <5'1.1lne to coarse sand: occas- I-- lonal englAar limestone gravel to 2' dllam.; I-
- occasional sub-rnd'd. granmc gravel to 1/2'. I-- I-

26-- I--
- I-
- I-
- I-
- I-

- I--- I-
- I-
- I-
- I-

27-- I--
- I-
- I-
- I-
- I-

- I-
- I-
- I-
- I-
- I-

28-- 28ft.: 1/2' silty sand layer. '--- I-
- I-
- I-
- I-

- I--
- I-
- I-
- I-

~
l-
i--
I-

- I-
- I-
- I-

- '--
- I-
- I-
- I-

»-= l-
I--

- P1D"'Or I-
- CGI",

I-
- I-- I-

- I--
- I-
- I-
- I-
- I-

3" ------- -
- SillY CLAY (Cl.): w!sand; 0IMt '30/; moist; I-
- stiff: sand Is line to COOISe: occasional gravel ~

- to2'dlam. I-
- I-

-- I--
- I-
-

~ -

~
- I-

32-- '--
~ - I-

~
- I-
- I-

:l3 - l-
I;

12-A-ABIPROJECT IOWA ARM( AMMUNITION PLANT HOlENa.



HTW DRILLING LOG HOLE No.

12-A-AB
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A Wilson OF S SHEETS

DESCRIPTION OF MATERIALS
FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

- Same os above c-

- I-
- I--

- -
~

l-
I--

- I-
- I--

- I-
- I--

- I--
- I-
- I--

- I--

~
l-
I-

- I-
- I-
- I--

- I-
- I--

- I--

- I-
- I--

- I-
A_ - - - - - - I-- PID-Or- SILTY CLAY eCl): Olive gray; wet: soft; CGI- I--

- contains wood tragmen1s. I-
- I--

- I-
- I-

- I--

- I--

- I--

~L -
I-- - - - - - - I-

- SANDY SILT (Cl): Olive gray: moist: stiff; I-
- sand Is nne to very coarse; occasional f--

- gravel to 2' dlam. I-
- I-

- I-
- I-
- I-
- I--

- I-
37-- I-

- I--

- I-
- I--
- I-

- I-
- I--
- '-
- -
- '-

38--- c--

- '-- '-
- -
- -

- -
- -
- -
- I-
- I-

39---- I-
- I-
- I--

- I--

- I-
- -------- I-

- SANDY SILT (Ml.): Olive go(: moist; medium I-
- dense: contdns SlbaI'OJIa' to Slbrol.nded I-- gravel to 1.5' dlam.

P1D- 0Jr" l-

.- - CGI- I--
- BORING COMPlETE I'J 40 FEET. lREMIE I--

- GROUTED WITH HI-SDUDS BENTONITE I-
- GROUT. I-

- I-
- I-
- I-
- I-
- I--

- I--
- I-
- f--
- f--
- l-

IPROJECT IOWA /4RMY AMMUNmON PLANT HOLE No. 12-A-AB



HTW DRILLING LOG HOLE No.

12-D
1. COMPANY NAME. 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 15 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2" Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 2 (N 297.913; E 2.270.638)

PX diamond core. 9. SURFACE ELEVATION

Ground: 669.26; TOC: 691.26

10. DATE STARTED 11. DATE COMPLETED
May 7, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
110 ft.

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
20 ft.

14. TOTAL DEPTH OF HOLE
130 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
44.53 ft.. Du1ng basewtde water level meOSlSements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None 1

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

90 %

22. DISPOSITION OF HOLE BACKFILLED MCNOORING WBl. OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Marl<.

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e ,
9

h

0 - SILlY CLAY (Cl): Black: moist: medllrn stitt; P1D-Oppm NOTE: I--- contcins organic matter (topsoil). CGI- O'X. Borelog for I--
- .. i cluster of wells I--
- 12-B,12-C and '-

- 12-0. r--
- r-
- '-
- -- -

1- ~

- I--
- -
- -- -

- -- -- -- f--- f--
2-

iii
I--- r-- Q. f--

- E I--
- ~ f--- B f--
-

~
I--

- c: I--
- '" I--c:
- 0 -

3-~- - - - - - - - U -
- QAY (Cl): broWn with n.JSt ald gray -
- mottles; moist; medllrn stitt; trace sand. -
- -- -

- -- I--
- I--
- I--
- I--

4- I--
- I--
- -
- -
- -- -- -
- -
- -
- -

5- -- -
- -- I--- f--

IPROJECT IOWA ARMY AMMl"NITION PLANT HOLE No. 12-lJ



HTW DRILLING LOG HOLE No. 12-D
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PI.ANT Joe Mark OF 15 SHEETS

DESCRIPTION OF MATERIALS
Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH AESL\.TS OR CORE BOX No. SAMPLE No. COUNTSa b c d e , g h

- Some as above I-
- f--
- I-
- f--
- I-

6- I---
- I-
- f--
- I-
- I-

- I-
- I-
- I-
- I-
- f--

7- P1D.O~ -
- CGl. -
- I-
- I-
- f--

- I---
- f--
- I-
- f--
- I-

8- ! I-
- E

I-

-
~

f--
- I-
-

~
f--

- ~-------
I---

- SILlY CLAY ecl.,): Brown with rust and gay c: f--
- mottles: moist: stItr: frace sand.

~
f--

- I-
- I-

9- I--
- I-
- I-

- I-
-

- I-
- I-
- I-
- I-

- I-
Iv - - - - - - - I---

- SILlY CLAY ecl.,): Ught ga(: moist; sIIft; P1D.O~ I-

- trace sand. CGl. I-
- I-
- I-

- I---

- -
- -
- -
- -

11- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

12- -
- -
- -
- -
- -

- -
- -
- -
- f--
- I-

13-~ - - - - - - - I-
- SILlY CLAY ecl.,): Brown with rust and~ PI>"O~ I-
- mottles: moist: stItr: trace sand. CGI. I-

- f--
- I-

- I---

- I-

-
-
- l-

I----=:
I---

f--
- I-
- I-
- l-

IPROJECT tOWA ARMY AMMUNIIION PLANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 15 SHEETS

DESCRIPTION OF MATERIALS
FiElD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 f g

- SILlY CLAY (Cl.): Brown with rust and gray I--

- motfles: moist: sffff: trace sand. f-
- P1o ..o~m -
- CGI .. -
- -

I~ -
- 15-16 ft.: No sample recovEllY; -
- sampler wet. very silty/clayey water -
- In sampler. f-
- I--

- I--
- I--

- I--

- I--

- f-
Iv I--

P10=O~ I--- SILlY CLAY (Cl.): Brown with rust and gray CGI=- --
mottles; moist: sffff: trace sand. I--

- I--
- I--

- f-
- f-
- I--

- f-
17-- I--

- I--
- I--
~ I--

- f-
- I--

- f-
- I--

- ~ - - - - - - - I--
- SILlY CLAY (Cl.): Brown with rust and gray P10"or I--

18--- CGI= I--
- mottles; moist; soft; trace sand.

I--

- f-
- f-
- I--

- I--

- f-
- f-
- ~ - - - - - - - I--

- SILlY CLAY (Cl.): Brown with rust and gray P10"or f-
19-- CGI= I--

- mottles; moist; sffff: trace sand.
f-

- f-
- I--

- f-
- I--

- -
- -
- -
- -

20-- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

2l---- -
- -
- -
- -
- -

- -
- f-
- I--
- f-

~
I--

I--
- f-
- I--
- I--

- f-
- I--

- I--

- I--

- I--
- f-

23-- I--
- I--
- 23.4 ft.: 0.5' thick moist slitseam. f-
- f-
- f-

IPROJECT IOWA AAMY AMMUNmON PLAM HOLE No. 12-D



HTW DRILLING LOG HOlENa.

12-D
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PlANT Joe Mark OF 15 SHEETS

f'O'!"";~

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 I g

- Some as above
PlO=O~ r-

-
CGI= I-

- r-
- I-
- r-

24---- t--
- r-
- I-
- r-
- r-- t--- r-
- I-
- I-- I--

2"' - - - - - - - PlO-Or I--
- SILlY CLAY (0): Gray; molst; vfMV sIItf; trace CGI= I--
- sand and sma. gravel. I-- r-
- I-

- I--
- r-
- r-- I--
- r-

26-- t--- r--
- I-- r-
- I-

- t--
- t-
- I-- I-
- r-

27- P10-0r I--- CGI- r-
- I-
- r-,.....
-

-
- I--
- I--
- I--
- r-

28-- ,.-
- r-
- I-
- r-
- t-

- t--
- r-
- -- -
~ -

-- -- -
- -
- -- -
- r-
- I-- r-

»-= I-

P10 = 0of"'
I--
I--

CGI=- t-
- I--
- r-- t--
- I-
- r-
- '-

3~
t-
t--

t--
I--

- r-
- r-- I--- r-
-

-S -

~
-

32-- t--

~ - I--

I-
~

-
PlO=O~-
CGI= t-..,

I-~ -
Ii

HOlENa. 12-DIPROJECT IOWA AAMV AMMUNmON PLANT



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Joe Mark OF 1S SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Some os above "-
- f--

- "-
- "-

~
f--

I--

- f--

- "-
- f--

- "-
- I- - - - - - - - f--

- SAND (SoN): Gray; wet; loose; well graded; "-
- contains small gravel; sand and gavel are "-
- very anglAar. "-

~
P1D-O~ f--

CGI- f--
- "-
- f--

- "-
- "-

- I- - - - - - - - I--

- SILTY CLAY (Cl): Gray; moist; very stltf; trace I-
- sand and smal gravel. f--

- I-

~
-
f--
f--

- f-

- f--
- f-

- -
- f-

- f--
- f--

~
f-
I--

- f--
- f-

- "-
- f-

- I--

- "-
- "-
- f-

- "-
37-- I--

- "-
- f--

- "-
- f--

- f--
- -
- -
- P1D-Oppm -
- CGI-O% -

3~ -
- -
- f--
- "-
- f--

- f--
- "-
- "-
- f--
- f-

39-- f--
- f-

- f-
- "-
- f-

- I--

- f--
- f--
- f--

--= P1D .. Oppm f--

CGI-O% I--

- "-
- f--
- f-

- f--
- I--

- "-
- f--
- f-
- "-

41---- I--

~
- f-
- f--
- P1D"r I-
- CGI .. l-

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 6

IOWA ARMY AMMUNmON PLANT JeeMer!< OF 15 SHEETS
~r-_. -',

DESCRIPTlON OF MATERIALS FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 I 9

- Some OS above -
- -
- -
- -

~
l-
I--

- I-
- -
- I-
- I--

- I--
- I--
- I-
- I-

~
P10=O~ r-
CGI= t--

r-
- -
- -
- -

- c--
- I--
- I-
- I--

~ l-
I--

- I-
- r-
- I-- I-

- I--
- I-
- I--
- I-

~ l-
I--

- I-- I--
- f-
-

- f-
- I-
- I--
- I-

~
r-
t--

- r-
- t--
- I--
- t--

- I--
- I-
- I-- '--
- -

47--- -
- I-
- I--
- I-
- I-

- I--- r-
- I-
- I-

~
r-
r--

- t--
- r-
-

P10- 0r t--
-

CGI- -
- -

- -
- -- ,-

.~
'-

-- '-

- -- I--
- I-

- I--
-
-

-S - t-

so-= I-
~ I--

~ - -
~

- -
- -

~ - -ti

HOLE No. 12-DIPROJECT IOWA AAMY AMMUNmON PlANT



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 7

IOWA ARMY AMMUNmON PlANT Joe Mark OF 15 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I g

- Same as above ~

- I-

- I-
- I-
- I-

5l---- f----
- I-

- I-
- I-
- I-

- f--

- I-
- I-

- I-

- PfO ",0 ppm I-
52-- CGI",Q% f----

- I-
- I-

- I-
- I-

- f--

- I-
- I-

- I-

~
l-
I--

- I--

- I-
- I--

- I-
- I--

- I-
- I-
- I-

~
I--
I--

- I-
- I--

- I--

- I---
- I--

- I-
- I-
- I-
- I-

55--- I---
- I-
- I---
- I-
- I--

- I---
- I-

- I-
- I-

~
l-

f----
I-

- I-
- I-
- I-

- f----
- I-
- I-
- I-

- '-
57-- -

- -
- -
- -
- -

- -
- -
- -
- -

st--= -
f----

- I--

- I-
- I--
- I-

- f----
- -
- -
- -
- -

59--- -- I-
- I-
- I-
- l-

IPROJECT IOWA AAM'i AMMUNmON PlANT HOLE No. 12-D



, '

HTW DRILLING LOG HOLENa.

12-D
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Joe Mark OF 15 SHEETS

DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 f 9

- Some as above r-
- r-
- r-
- r-

ro-= I---

I--
- I---
- r-
- I---
- r-

- I--
- I---
- I-
- I-
- PIO",or t--

61-- CGI", I--
- r-- I---- r-- r-

- -- -
- -
- -- -

62--- c-- r-
- r-
- f-
- r-

- I--
- f-
- r-
- f-
- -

,~ - - - - - - - -- SANDY CLAY eCl.): Gray; moist; very sff1't; P10-oppm -- trace small gravel. CGI-Q% -- -
-

- -
- -
- -
- r-

~
'-

r--

r-
- r-- f-
- r-

- I--- -
- -- -
~ -

--
P1D=or -

- -
- CGI= -
- -

- I--
- r-- ~

- I---

~
l-
I--

- I-
- t--
- I-
- f-

- f--
- f-
- I-
- r-
- f-

61--- I--
- r-
- r-
- f-
- r-- f--
- t-
-

~ -
r-~ 6S-= P10-or I--5
f-

l
-

CGI-- r-
- r-1l - f-u

HOLENa. 12-DIPROJECT IOWA ARM'( AMMUNmON PlANT



t-ITW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 10

IOWA ARMY AMMUNmON PlANT Joe Mark OF 15 SHEETS

DESCRIPTION OF MATERIALS
FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- Same as above ~

- '-

- -
- -
- -

78-- -
- -
- -

- -
- -

- -
- ~

- ~

- f-
- P1D=O~

f---

79-- CGI= I--
- '-

- f---

- f-
- f-

- I--

- f-
- f---

- f---

00---=
l-
I--

- f---

- I-
- I-
- I.-

- I--
- I.-

- f---

- I.-

- I.-

8l-- P1D=O~
I--

- CGI= I-
- I.-
- I-
- I-

- I--
- I-
- I-
- I-
- I-

82---- I--
- I-
- I-
- I-
- I-

- I--
- f---

- f---

- f---

~
I-

P1D=Or I--

- CGI .. I-
- I-
- I-
- I-

- I--

- I-
- f---
- f---

~
f-

DrIlling very I--

- slowly. f---

- I.-

- f-
- f---

- I--

- f-
- f-
- f-

u-= f---
'--

- ~

- ~

- f-
- I-

- I--

- I-
- f-
- I-

~
f---

I--
I-

- - I.-

- I.-
- l.-

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-0
PROJECT INSPECTOR SHEET 11

IOWA ARMY AMMUNmON PLANT Joe Mar\( OF 15 SHEETS

.#1

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- Some as above f--
- I-
- f--
- f--
- I-

87-- e--
- I-
- f--
- I-
- f--

- I--
- f--
- f--
- f--
- P1D = o&,", I--

88-- CGI= I--
- I--
- -- L-
- I-

- I--
- f--
- I-
- f--
- I-

89-- I---
- f--
- f--
- I--
- f--

- I--
- f--
- f--
- f--

ro---= f--
e--

- f--
- f--- I--
- I-

- I-
- I--
- I--
- I-
- I--

9l---- I--
- I--
- I-
- I--
- I-

- I--
- ~
- I-
- I-

~
f--
I---
I-

- I--
- f--
- f--

- e--
- I--
- f--
- f--
- f--

9 ft - - - - - - - Dt1111ng very I--
- SAND~: Wet: loose; weliJaded; trace P1D-O&,", slowlY. f--
- slit; angUaf. CGI- I-
- f--
- f--

- I--
- f--
- f--
- f--
- I-

94-- I--
- I--
- f--
- f..------- - f--
- SILlY CLAY (eL): Grey; moist: ::r. $1lft';

PD-Or
I-

- trace sand and Hmestone grov . CGI. I--
- f--
- f-

'8 - f-

9S---=
f--

~ I--

~ - -
- -

~ - -
Jl - -
Ii

12-DIPROJECT IOWA AAWN AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 12

IOWA ARMY AMMUNmON PlANT JosMar!< OF 15 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- same as above !--

- !--
- !--

- !--
- !--

96---- f---
- !--

- !--

- !--
- !--

- f---
- !--

- !--

- !--

- !--
97-- f---

- !--
- !--

- !--
- !--

- f---

- !--
- !--

- !--
- !--

96-- 98 ft.: Well~ed wood fragment: f---

- 3'Iong by /2' thick. PID=O~ !--
- CGI= !--

- !--

- !--
- f---

- !--
- !--

- !--

~
!--

I-
- !--

- I-
- !--
- !--

- I--
- I-
- I---
- I-
- I-

lOG-- I-
- I-
- I---

- I---

- I-
- I--

- -
- -
- -
- -

lC»-- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

102-- Dr1lUng very -
---: slowly. -
- -
- -
- I-

- I-
- I-
- I-
- I-

1~
!--

I-
- !--
- I-
- I-
- !--

- I-
- !--
- I---
- !--

I~
l-
I--

- I---
- I---
- I---
- l-

IPROJECT IOWA AAMf AMMUNmON PlANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 13

IOWA ARMY AMMUNmON PlANT JoeMor1< OF 15 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Some os above f-
- f-
- f-
- I-
- f-

lOS-- 105-105.5 ft.: Fragments of light gay; PlO.Oppm -
- broken limestone In cloy. CGl.Q% -- '-
- f-- '-

- -
- '-- f-
- '-
- f-

106-- '--- f-
- I.-
- f-
- f-

-- ~

- I.-

- I-
- I.-
- I-

107-- ~

- I.-
- I-
- f-
- '-

- f.-
- I--
- I--
- '-
- I-

108-- ~

- I-
- I--
- I--
- f-- I--

- I--
- I--
- I-
- I--

109-- I--- I-
- I-
- I--
- I-

- I---
- f-- f-- I-
- 110.0 ft.: Top of Bedrock I--l'A f.-
- UMESTONE: Gray; cherIy; highly weathered; P1D.or 110-120 ft.: Photographed core f-- contains smon areas of calcOreous slit. CGl .. 85% RecovEllY w/camera #1 on I--
- 5/9/97 I-
- I-

- f.-- I-
- f-
- I--
- I-

11+- I--
- I-
- I-
- I--
- I-

- I--
- I-
- I.-
- I.-

1~
I--

f.-
- '-- f-- f-
- f-

- f.-
- 1-.••- I-

-S -
- f-

~ 113-- 113 ft.: Umestone had; massive; gray I---

~ - with chert nodules. '-- I-
~ - f-

~ - I--

IPROJECT IOWA AANrf AMMUNmON PlANT HOLE No. l2-D



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 14

IOWA ARMY AMMUNmON PlANT Joe Mark OF 15 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Lrnestone: Same as above f--

- f--

- I-
- I-
- f--

114--- PlD .. 0 ppm ~

- CGI.(J% I-
- f--

- I-
- f--

- f----

- f--

- I-
- f--

- I-
11&-- f----

- f--

- f--

- I-
- f--

- f----

- I-
- f--

- f--

- I-
1M-- I--

- f--

- I-
- I--

- I-
- f----

- f--

- f--

- f--

- I--

1l7-- f----

- I-
- I--

- I--

- I-
- I---

- I--

- I-
- I--

- I--

113-- I--
- I-
- I--

- I-
- I-

- I---

- I-
- I-
- I-
- I-

1l9-- -
- ~

- f--

- I-
- l-

- ~

- f--

- I-
- I-
- l-

129-- -
-

PlD =0Jr1 120-130 ft.: Photographed core I-

- CGl .. 100% w/comero #1 on -
- Recovery 5/9/97 -
- -

- ~

- f--

- f--
- f--

1~
'--
~

- l-

- -
- -
- I-

- -
- I-
- I-

- I-

1~
l-

-
- -
- f--
- I-
- l-

IPROJECT IOWA ARMY AMMUNffiON PlANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-D
PROJECT INSPECTOR SHEET 15

IOWA AAM'f AMMUNmON PlANT Joe Mark OF 15 SHEETS

"f"I'i\i',;;~

DESCRIPTION OF MATERIALS FI8..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 I 9
h

- Unestone: Same as above f--
- f-
- f-
- f--
- f--

123-- I--
- f--
- f--
- f-
- f--

- I--
- f--
- -
- -
- -

124-- -
- '--
- f-- f--
- f-

- f---
- f-
- f-
- f--

1~
I---

f---
- f--
- f--- f-- '--- -
- -- '--- e-
- '--

12&- UMESTONE: Gray; hard; massive; contains PlD-Oppm f---
- fossils (bivalves and c~dolds). CGI .. O% f-
- f--
- ~-

-
- f-
- f-
- f--
- f-

121-- f---
- f--
- I---
- f-
- f-

- I--
- f-
- f-
- -- -

12&-- -- f-
- '--
- f--
- f-- I--- f--
- f-
- f-

1~
f-
I--

- f-
- f-
- f--
- f-

- f---
- f-
- PlD-Oppm f--
- CG/-O% f--

"A- f-
1

- BORING COMPLElE JtJ 130 FEET. f--
- CONSTRUCTED M) 2-1NCH PVC MONITORING f-
- WEU. I---

- f---
- f-
- ,:..",;;:u

ii -

~
-

- -
~ - ~

- f-
~ - f--..,

- f-9
u

T2-DIPROJECT K)WA AAM'f AMMUNmON PLANT HOLE No.



~rl

HTW DRILLING LOG HOLE No.

12-E
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVlRONMENTALSERVICES, INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oaks Gus Pech GP-l1 OOC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 2 (N 297,294; E 2,271,126)

9. SURFACE ELEVATION
Ground: 688.53 / TOC: 690.37

10. DATE STARTED 11. DATE COMPLETED
June 10, 1997 June 11. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrcx::k not encountered 15 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrcx::k not encountered

14. TOTAL DEPTH OF HOLE
20 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
8.20 ft. dumg bosewlde water level measurements

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDiSTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MOOnoRiNG WElL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIRD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

0 - SILlY ClAY/CLAYEY SILT (MUCl): Dark brown; PIO =0 ppm 0-5 ft.: Sampler -
- moist; soft to medium st1tt; contains roollets; CGI=Q% recovered only 3 ft. -
- occoslonal subongUar to subrounded (0-3 ft.) of sample. -
- grovel to 1.5' dlam. -

- -
- -
- -
- -
- -

1- -
- -
- -
- -
- -

- -
- -
- f-
- I--
- f-

2- f--
- iii f-
- Q. I--
- E I--a- C/) I--

-
~ f--

-
=' I--

- c f-
- 'F

C ~

- 0 -3-- - - - - - - - 0 -
- SILlY CLAY (Cl): Mottled gra-j to rust colored; -
- moist: soft; trace sand oncl small rootlets. -
- -
- -

- -
- -
- -
- -
- -

4- -
- I--
- f-
- f-
- I--- f--
- -
- -
- -
- -

5- PlO-Oppm -
-

CGI- ax. -
- (5-10 ft.) f-- f-
- I--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 1:£-1:



HTW DRILLING LOG HOLE No. 12-E
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b C d Q f 9
h

- Some as above -
- -
- -
- ;--

- e-
6- -

- -
- -
- '-

- -
- -

- -
- -
- I-----

- I-----

7-~-------
I---

- SILTY CLAY (CL): Moffied gay and rust- I-----

- colored: moist: sttft; trace sand and small I-
- roottets. I-----

- I-
- ~

- e-
- f--
- e-
- e-

8- ! f--
- E f--
-

~
f--

- e-
-

~
e-

- f--
- c e-
-

~
f--

- e-
- e-

9-1- - - - - - - - f--
- SILTY CLAY (CI.,): Motlled medllm brown to I-----

- gray: moist: medllm sIltf: trace sand and f--
- organic flecks. e-
- f--

- f--
- I-----

- f--
- I-----

- I-
1<r-- f--

- P10-0r f--
- CG/- f--
- 00-15 ft.) I-----

- f--
- I- - - - - - - - f--

- -
- SILTY CLAY (CI.,): MOtlledJ'r:ay to rust- '-

- coI019d: moist: medium • contains the -

- to very COOISe. angular to rounded sand -
11-

(<5'1.); contains smdf 1Iecks of organic -
- mat9llaL -
- -
- -
- -- -
- I-----

- e-
- e-
- e-

12- f--
- f--
- f--
- f--
- f--

- f--
- f-
- I-----
- f-
- f--

13- f--

- f-
- f--
- e-
- f--

- f--

- f--
- f--
- e-
- f--

1~ f--

III f--

E - f--
- f-
- I-

Li

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 12-E



HTW DRILLING LOG HOLE No.
12-E

PROJECT INSPECTOR SHEET 3
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 3 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FiElD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESUlTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Some os above f---
- !-
- !-
- f---
- !-

15---- e--
- f---
- !-
- f---
- L-

- -
- -- f-
- -- !-

16-- e--
- f---
- !-
- f---
- !-

- I--
- !-
- f---
- !-
- f---

1~ - - - - - - - I-- SILTY QAY (Cl.): Mottled gr~ to rust-eoJored: !-
- wet: sott; contohs <5% very ne to very !-- cocne. alglJor to rounded sand; trace !-- black organic matter. !-

- I-
- !-
- !-
- !-
- !-

1- - - - - - - - I--
- SILTY CLAY (Cl.): Mottled ~ray to rust-colored; !-
- moist; medlLm stttr: conto ns <5% very line to H12EOI0218 t=,.,,,,,- very coarse. anglJar to rounded sand: trace
- bIad< organic matter.

-
- !-- !-- I-
- !-

19-- I---
- I-
- I-
- I-
- I-

- ~ - - - - - - - I-- SAND (SP): Rust colored: wet: loose: line '-

- to~ coarse: SUba~lJor to rounded: -- canto ns gravel to 3/4 dlam. -- !-

- Bortng complete at 20 feet. Completed !-
- CIS 2-hch dlam. PVC monitoring wei. !-
- f---

- I-
- -
- -- -- -- -
- -
- -
- -
- L-

- -
- ~

- -
- f---
- L-

- -- !-
- !-
- -
- -

- -
-
-

~ -
- f---

- I-
- !-- - f---
- !-
- !-

Ii

IPROJECT IOWA AAMf AMMUNmON PlANT HOLE No. 12-E



HTW DRILLING LOG HOLE No.

12-F
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HAAZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnl=1 Branch OF 6 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-ll OOC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spllt spoon sampler Une 2 (N 298.193; E 2,271,212)

9. SURFACE ELEVATION
Ground: 688.26; TOC: 690.54

10. DATE STARTED 11. DATE COMPLETED
May 9, 1997 May 9,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
50.4 ft. 7 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
Bedrock not encountered Dry dUlng basewlde water level measlJ'ements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKALLED MCNnoRiNG WEll. OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d 9 f g h

0 - SIllY CLAY (CL>: Mottled yellowish brown to P1D-Oppm Q-5 ft.: Recovered -
- tan; moist; soft; cantans rootlets In l.flPElI' CGl-Q% 4 ft. sample. -
- 2 ft. (0-5 ft.) -
-

-
- -
- r-
- -
- ~

1- -
- r-
- r-
- -
- -

- -
- -
- -
- -
- r-

2- I-
- (jj r-
- Ci. r-
- E r-0- en r-

- B I-
-

:l I-
- c I-
- <= r-c
- 0 I-

3- 0
I-

- I-
- r-
- r-
- -

- -
- -
- -
- -
- -

4- -
- -
- -
- -
- -- -
- -
-
- -
- -

5- -
- r-
- I-
- r-
- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 12-F



HTW DRILLING LOG HOLE No. 12-F

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIB-D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 t g

- Same as above -
- -
- -
- -
- -

6- I----

- f-

- -
- -
- -

- -
- -
- I-
- I-
- f-

7-- - - - - - - - f--
- f-

- SILTY CLAY eCl): Gray wtth some yellowish f-

- borwn mottles; wet; sott; trace fine to I-
- medlLm sand. I--

- I--
- f-

- I-
- f-

- I-
a-~ - - - - - - - j! I----

- SILTY CLAY/ClAm SILT eCLJMl): Mottled
a. I--
E- gay to yellowish brown; moist to wet; sott ~

I-
- o medium s1Itf; trace fine to very ecorse. f-

- a~r to subrouncled sand; occasional ~
f-

- ga to l' dlam. ,----

- c I-
- ~

I-

- I-

- I-

9- I----

- I-
- I-

- I-
- I-

- I----
- I-
- I-
- I-

- I-
10--- I----

- PlD - 0.7-1.4 ppn I-
- CGI-()'J, I-
- I-
- I-

- I----

- I-
- I-

- I-
- l-

ll- I--
- I-
- I-
- I-
- I-

- I----
- I-
- I-
- I-
- I-

12-~ - - - - - - - I--
- SIlTY SAND (SM): Yeiowlsh brown; wet; I-
- loose; occasional gravel to l' dlam.; sand I-
- Is 1lne grained. '--
- I-

- I----
- I-
- I-
- '--
- I-

13- I--
- P1D=or I-

- CGI= -
- -
- -

- ~------- -
- SANDY SIlT (Ml): Yellowish brown; molst to -
- wetsott. -- ~

- I-

14 _ - - - - - - - -
SIlTY CLAY eCl): Mottledl,elowlsh brown to I-

- tan: moist: soft; contains ne sand. I-
- I-
- l-

IPROJECT IOWA ARM( AMMUNmON PlANT HOLE No. 12-D



HTW DRILLING LOG HOLE No.

12-F
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 6 SHEETS

~~-"~""

ELEV. DEPTH DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above I--
- f-
- I--
- f-
-

PlD - O.7-lA I--
15-- ppm I---

- CGI-Q% I--
- f-
- I--
- I--

- I---
- I--
- f-
- f-
- I--

16-- I---
- f-
- ~
- I--
- f-

- f.-.-
- f-
- I--
- f-
- I--

1~ - - - - - - - f.-.-- SILlY CLAY (CIJ: w/sand: Mottled brown f-
- to ~rav; moist: stttt; sand Is line to medlLm I--
- gra ned wtth occosJonalv~coarse; f-
- occasional subangular to s rOU'lded I--

- grovel to 2.5' dlam. I---
- I--
- f-
- I--
- f-

18-- I---
- f-
- f-
- r···'·",-

-
- f-
- f-
- f-

1~
I--

f.-.-
- f-
- I--
- f-
- I--

- I---
- I- - - - - - - - -
- SILlY ClAYICLAYEY SlU (Cl/ML): Gray; -- moist; stItr; contains nne to madill'll wI P1D-O.7-lA -
~ occasional very coarse sand; occosJonal ppm -

subang\Jar to subrounded gravel to 2' CGI-Q% -
- diem. -
- -
- -
- -

- -
- -
- -
- -- -

2l-- -
- -- -
- -- -

- I---

- f-
- f-- f-

n-= I--

I--
- I--
- f-
- f-
- I--

- I---
- I--~¢'i"iij",,-..,-
-

2~
I--

I---
- I--
- f-
- f-
- f-u

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 12-F



~t7
HTW DRILLING LOG HOLE No. 12-F

PROJECT INSPECTOR SHEET 4
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d 9 , g h

- Some as above 20-25 ft.: Only
f-

- r--
-

upper 1.5 ft. f-
- recovered. r--
- f-

24-- I------

- r--
- f-
- f-
- f-

- r--
- f-
- r--
- f-
- P1D = 0.7-1.4 r--

25-- W=O% r--
- f-
- f--
- f-
- f-

- f--
- f-
- r--
- f-
- r--

2{r--- ell r--a. f---

E-
~

r--
- r--
- ~ f-

- :J f--
- I:: r--:=
- I:: f--
- 8 r--
- f-

27- f--
- f-
- f--
- r--
- f-

- f--
- r--
- f-
- r--
- f--

2&--- P1D=Or
-

- CGI- -
- -
- -
- -

- -
- -
- f-
- f-
- r--

~
f--
f--

- r--
- r--
- f-

- f--
- f--
- f-
- f-
- r--

30- r--
- f--
- -- r--
- r--

- ~ - - - - - - - I------

- SD..1Y CLAYIa..AYFf SILT (Cl/MI.,): OlIve gc1f: f--
- moist; stiff to very stiff; <5% nne to very f-
- coarse, a~Ularto rounded sand; trace wood I-

- fragmen1s 0 1/4'~; occasional angulerto r--
31- sub-md'd gravel to 2 diem.; locally sandy and -

- gravelly. -
- -
- -
- -

- -
- -
- -
- -
- -

3~ -
-

- -- r--
- r--

IPROJECT K:>WA AAMY AMMUNmON PlANT HOLE No. 12-F



HTW DRILLING LOG HOLE No. 12-F
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 6 SHEETS

DESCRIPnON OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d a f 9

- Same as above
f-

- f-
- f-
- f-
- P1D .. Oppm f-

33-- CGI .. Q% r-- f-
- f-
- f-- t--

- t--- f-
-

f-- t--- t-
34- r-

- f-
- f-
- f-- f-

- -
- -
- P1D-Oppm -- CGI-Q% r-- '-

35--:= -
f-- f-- -

- -
- -

-
35-40 ft.: 3 ft. -

--
recovery.- -

- ~

3b--
~-

- -
-

/>-
aJ- a.- E-
~ f-

-
!l '-

-
§ f-

37--- r-
- :J= f-
- 6 f-
- U f-
- f-

- r-
- f-
- -- -
- -
~ -

-
- -- c-
- f-

- f--- f-
- f-
- f-- f-

39-- r-
- f-
- f-
- f-
- f-- r-
- f-- f-
- f-

~
f-

P1D-O~ r-
CGI- f-- f-

- f-
- t--

- I--
- t-
-

"8 -

~
-

4l-- I--

~ - f-
- f-~ - f-

:l3 - f-u
HOLE No. 12-FIPROJECT IOWA ARMY AMMUNmON PlANT

,.



HTW DRILLING LOG HOLE No. 12-F
PROJECT INSPECTOR SHEET 6

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e r g h

- Same as above L-

- r-

- f-

- f-
- f-

4~ - - - - - - - f--
- SILTY CLAY/CLAYEY SILT (Cl/Ml): Mottled f-
- oliveg~ to meclum brown: moist; medium f-

- stiff to ; <5'll.1he to coarse, angular to f-

- suI>md'd sand; contains wood fraivments; f-
- occaslonal gravel to 1/2'; locally 51 • I-

- f-

- f-
- f-
- f-

43- -
- f-

- f-
- f-

- f-
- f--

- f-

- f-
- f-

- ~
-

~ a. -
E -

- ~ -
-

~
-

- -
- ::;, -

- ~ -
- 0 f-
- U f-
-

PIDsOppm
f-

~
I-

CGI-Q% f-
- f-
- f-
- f-

- I-
- f-
- f-

- -
- -
~ -

-
- -
- f-

- f-
- f--

- f-

- f-
- f-

- f-
47--- I-

- f-
- f-
- f-
- f-

- I-
- f-
- f-
- f-

- f-

~ l-
f-

- f-
- f-
- f-

- f--
- f-
- f-
- f-

- f-
4er-- I-

- f-
- f-
- f-
- f-

- -
- -
- -
- -
-

PID-O~
-

~
BORING COMPLETE AT 50.4 FEET. -
COMPLETED WITH 2' DIAM. PVC CGI- -

- MONITORING WELL. r-
- f-

IPROJECT IOWA ARMY AMMUNffiON PLANT HOLE No. 12-F



HTW DRILLING LOG HOLE No.

12-G
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SEIMCES,INC. USACE/Omaha District, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCAnON
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6, MANUFACTURER'S DESIGNATION OF DRILL
AIonOakes Gus Pech GP-l100C

7. SIZES AND TYPES OF DRILLING 4-1/2" Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EaUIPMENT 5 ft CME split spoon sampler Une 2, west perimeter (N 298,035; E 2,270M 1)

9. SURFACE ELEVATION

Ground: 687.97; TOC: 690.00

10. DATE STARTED 11. DATE COMPLETED
Moy9,1997 Moy9,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered Groundwater not encountered

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered Groundwater not encountered

14. TOTAL DEPTH OF HOLE
20.3 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

8.04 ft.. During basewlde water level meosuremenl$.

18. GEOTECHNICAL SAMPLES DISTURBED

1

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
2 None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MaIlnDRING WEll OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 ,
9

h

0 - SILTY CLAY/SANDY 51U (ClIMl): Yelowlsh f--
- brown; moist; soft: trace nne to medium sand f--
- contains rootlel$. ~
-

- f-
- f--
- f--
- f--
- f--

I- f---
- f--
- f--
- f--
- f--

- I--
- f--
- f--
- f--
- f--

2- f--
- lD f--
- ii f--
- E f--
- ~ f--

- § f--
- f--
- c f--
- 0= f--C
- 8 '-

3- ~

- '-
- f--
- f--
- f--

- f--
- f--
- f--
- f--
- f--

4- f--
- f--
- f--
- f--
- f--

- - - - - - - - - . f--
- SILTY CLAY (Cl): Yeiowish brown; moist;
- stIlT; troce ftne to medium,~ sand;

~ - contains ~gravelto 1-1/4' dIom; I-
- contains roo and chon:::ool. f--

5- f--
- f--

- - f--
- f--
- f--

Ii

IPROJECT IOWA ARMY AMMUNITION PLANT HOLENa. 12-G



~61
HTW DRILLING LOG HOLE No.

12-G
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. WUson OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No, SAMPLE No, COUNTS ha b c d e f g

- Same as above f--

- f-
- f--

- f-
- f--

6- r-
- f-
- - - - - - - - - f--

- SILlY CLAY/CLAm SIU (Cl/Ml.): Mottled f--

- ton to medium brown; molst; st1tt; trace nne f-
- to very coarse. angular to subrounded sand; r-

- occasional a~argravel to l' dlam. f-
- f-
- f-
- f--

7- -
- -
- -
- -
- -

- -
- t--
- f--

- -
- -

8- ! -
- E

-
-

~
-

- -
-

~
-

- -
- c -
-

~
-

- -
- -

9- -
- -
- I- - - - - - - - -
- SILlY CLAY (Cl.): Mottled yellowish brown to -
- ton: moist: stItf; trace fine to very COOlie, -

- angular to rounded sand: occasional ang.Jlar -
- gravel to I' dlam.; contains charcoal fragmen Is. -
- -
- -
- -

10--- -
- -
- -
- -
- -

- ,--
- f-
- f-
- f-
- "-

II- -
- -
- -
- -
- -

- -
- -
- -
- -
- 11.9 ft.: 1/4' thick. fine to medium sand -

12- seam: wet. -
- -
- f-
- 12.3 ft.: 1/4' thlck.1Ine to medium sand f--
- seam: moist to wet. f-

- r-
- t--
- f-
- I-
- f-

13- f--
- I-
- f-
- '-
- -

- HI2GOI0212.5 ,--
- f--
- t--

ii - f--

~
- f-

I~ f--

~ f--

'E - f-
-c - f--..,
}} - f-
0

IPROJECT OWA ARM'( AMMUNmON PLANT HOLE No. 12-G



HTW DRILLING LOG HOLE No. 12-G
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 3 SHEETS

DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Same os above PtD=or f-
- CGI= f-
- f--
- f-
- f--

15-- f----
- f--
- f--
- f-
- f--

- f----
- f--
- f--
- f-
- f-

16-- I--
- f-
- -
- -
- -

- -
- '-
- -- - - - - - - - - '-
- SillY CLAY (C[J: Gray; moist; stiff to very s1lff; -

17---- trace very nne to very coarse sand; contains -
- wood fragments <I'long; occaslonal anguar f-
- to subroLnded gravel to 2' dlam. f--
- f-
- f-

- I--
- f-
- f-
- f-
- f--

18-- I--
- I-
- f--
- I-
-

-
- f-
- f-
- I-
- f-

19-- I--
- I-
- H12G010219 I-
- I-
- I-

- I--
- I-
- '--
- -

~
-

P10-or f----
CGI. f-

- f-

- BorIng complete at 20.3 feet. Completed -
- as monitoring well wIltl2' PVC. f-
- f--
- f-
- '-

- ~

- f--
- f-
- f--
- f-

- I--
- f--
- f--
- f-
- f-

- I--
- f-
- f--
- f--
- f-

- I--
- I-
-

~ -
- f--

- f----
- f--

~
- f-
- I-

:ll - f-
Ii

12~IPROJECT IOWA AA.MV AMMUNIT10N PLANT HOLE No.



HTW DRILLING LOG HOLE No.

12-H
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACEjOmaha District, Geotechnical Branch OF 4 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

6. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AlanOOkes

Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2" Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spilt spoon sampler Une 2 (N 298.714; E 2.269.728)

9. SURFACE ELEVATION
Ground: 688.13; TOC: 689.60

10. DATE STARTED 11. DATE COMPLETED
Apl1l29,1997 ApI1129,1997

12. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 18 ft. and 30 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
30ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
6.00 ft.• During boseWlde water leVel measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

X NA %

22. DISPOSITION OF HOLE BACKFILLED MO·mORING WELL PIEZOMETER 23. SIGNATURE OF INSPECTOR

NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTS
a b c d 9 r g h

0 - SILlY CLAY (Cl): B/ack; moist; very stlff; P10-0ppm -
- contains organic matter (topsoil). CGI-Q% -- f-
- -

- -
- r-
- I--
- f-
- -

1- -- I--
- f-
- ~

- -- -- -- -- -
- -

2- -
- lD -- 0. -- E f-- ~ I--

- .. r--- B f-:J- c f-- "" f-c- 0 I--
3--. - - - - - - - U

f--
- CLAY (Cl): brown wlth n.JSt and gray

f-- mottles: moist; very stlff. L-

- I--- -- -- -
- -
- -- -

4- -
- -- -
- -- -

- -
- -
-
-
- -

5- -- I--
- f-
- I--
- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 12-H



HTW DRILLING LOG HOLE No. 12-H

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Joe Mark OF 4 SHEETS

.-

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d 9 f 9
h

- Same as above PIO.Oppm -
- CG/ .. O% -
- -
- -
- -

6~ -
- -
- -
- -
- -

- -
- -
- -
- -
- -

7- -
- -
- -
- -
- -

- -
- -
- r-
- f--
- -

8- .i -
- ~ f--
-

e5l
r-

- ~

- ~ f--

- :::l f--
- C f--
-

~
r-

- ~

- f--

9--- I-
- r-
- I-
- r-
- I-

- ~ - - - - - - - f--
- CLAY (Cl): Brown with rust and ~roy P10.0&pm r-
- colored mottles; moist; v8IY stiff; ace sand. CG/. r-
- f--
- I-

10-- I-
- f--

- I-
- f--

- I-
- I-

- I-
- f--
- r-
- l-

ll- f--
- I-
- r-
- '-
- r-

- f--
- I-
- r-

- '-
- ~

12- ~

- '-
- -
- -
- -

- -
- -
- -
- -
- -

13- -
- -
- -
- -
- -

- -

- -
- -
- -
- -

1~ -
-

- -
- -
- -

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 12-H



HTW DRILLING LOG HOLE No.

12-H
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Some as above PID -Oppm I--
- CGI-Q% I-
- I--
- I-
- I-

15---- I--- f-
- ~

- '--- f-
- e--

- f-
- f-
- f-
- f-

16-- f--- f-
- f-
- I-
- I-

- I---
- I-
- I-- I--
- I-

17-- I--
- I--
- I-
- I--
- f-

- f--
- f-
- f-
- f-
- f-

1~ - - - - - - - e--
- SAND (SoN): Ught brown: wet: loose: PlD-Or f-
- very well sorted: sharp, well deflned contact. CGI= f-
- ~.;.
-

-
- l- - - - - - - - I-
- CLAY (Cl): Brown wtth rust and~ I-
- colored mottles: moist: very stiff: e sand: I-
- contained a 2' dlam. clast of weathered I-

19-- grarite. I--
- I--
- I-
- I--
- I-- f--
- f-
- I-
- PlD-Or I-

ro-= CGI- f-

f--
- f-
- f-- I-
- f-

- I---
- I-
- I--
- f-
- I-

2l--- I---
- I-
- I-
- I--
- I-

- I---
- I-
- I-
- I-

~
I-
-
f-

- f-
- f-
- f-

- -
- >--
-

~ -

~ 2~ f--

~ - f-
- f-! - I--

:l3 - I--
u

HOLE No. 12-HIPROJECT IOWA ARMY AMMUNmON PlANT



HTW DRILLING LOG HOLE No.

12-H
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PlANr Joe Mark OF 4 SHEETS

DESCRIPTION OF MATERIALS
FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d 9 , g h

- Some OS above PID=Oppm t--

- CGI=Q%
t--

- f-
- t--

- t--

2 - - - - - - - f---

- CLAY (CL): Gray; moist; very stttr. P1D-Oppm t--

- CGI-Q% f-
- t--

- f-
- f---

- f-
- t--

- f-
- -

2~ -
- -
- -
- -

- -
- -

- -
- -
- -
- -

26-- -
- -
- -
- -

- -
- -

- -
- -
- -
- -

2~ - - - - - - - P1D-Or -
- CLAY (CL): Brown; moist; very stitt; trace CGI. -
- small gravel. -- -
- -

- -
- -- -
- 0-

- I-
28--- f--

- c--
- '-
- t--
- t--

- '--
- -
- -
- -
~

-
-

- -
- -
- -
- -

- -
- -
- -
-

Clay wet. P1D-or -
~t\ -

CGI- -

- BORING COMPlETE AT 30 FEET. -
- CONSTRUCTED AS PIEZOMETER WI1H l' DIAM. -
- f'IIC RISER AND POROUS TlP. -

- -
- -
- -
- -
- -

3l---- -
- t--
- f-
- I-
- t--

- f---
- f-
- I-
- I-

3~
l-
f---

- f-
-

P1D=Or
t--

-
CGI= I-

- l-

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 12-H
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HTW DRILLING LOG HOLE No.

13-B
--

12. DRILLING SUBCONTRACTOR SHEET 11. COMPANY NAME
HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotechnical Branch OF 6 SHEETS

3. PROJECT 4. LOCAnON
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER
Richard Carroll

6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-l100C

7. SIZES AND TYPES OF DRILLING 6-1/4" Hollow stem aUQelS 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spilt spoon sampler K Road. west ot Brush Creek Bridge (N 287.786, E 2.277.256)

PQ diamond core barrel 9. SURFACE ELEVATION

Ground", 627.67. TOC '" 629.54

10. DATE STARTED 11. DATE COMPLETED
May 14. 1997 May 16. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
7.5 teet Not encountered during drilling

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
37.9 teet

14. TOTAL DEPTH OF HOLE
45.4 teet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

21,62 ft (TOC) during baseWide measlI'ements

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

100 %

22. DISPOSTTION OF HOLE BACKFILLED MONITORING WELL Oll-tER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Joe Mark

ELEV. DEPTH DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILlY CLAY eCl): Dark brown: moist: stiff; PlD=Oppm f-
- contains orga')lcs. CGl=O'll. f---
- f-
- f---

- f--
- f-
- f-
- f-
- -

1- -
- -
- -
- -
- -

- -
- -
- f-- - - - - - - - - f-
- SILlY ClAY eCl): YelloWIsh brown; moist; PlD=Or f---

2- stiff; contains chert to 3" clam. CGl= f--
- iii f---- a. f-
- E f-- b1 f-

- :3 f---
- 0 f---

~- c f-- += f-c- 8 f-
3- f--

- f---
- f-- f-
- -

- -- '--
- -
- -
- -

4- -
- -- -- -
- -- -
- -
- -
- -
- PlD=Or -

5- CGl= -- -
- -
- f-- l-

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. 13-B



HTW DRILLING LOG HOLE No. 13-A
PROJECT INSPECTOR SHEET2

IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

I
DESCRIPTION OF MATERIALS FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESL.n..TS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- SOme as above
P1D "0olfm ~

- CGI. I--
- ~- I--
- I-

6- f--
- ~
- ~

- >-
- ~

- Gl
f--a.- E ~

- ~ >-- g ~
- >-

7- Reamedwtth f--c 6-1/4' HSA to rock.- = ~

- c PQ core to TO at I--
- 8 45.4 ft. I-
- TOP OF BEDROCK 7.5 FT. I-

P1D.Or I--
- UMESTONE: Ught gray; hard; tracfured; dry; CGI. ~

- appears quite weathered; contains chert; >-
- hortzontally bedded. >-
- ~

8- f--
- >-
- ~
- f---
- -

- -- -
- -
- -
- -

9- f----
- -
- r-
- ~
-

-
- ~
- ~
- >-
- ~

10--- f--
- f---
- 10-16.4 ft.: ~
- lOO'l{, Ree. f---
- f---

- f--- f---
- -- -
- -

11- -
- -- -
- >-
- '--

- ~
- f---
- f---
- '--
- >-

12- f--
- >-
- ~
- f---

- ~
- f--

- I-
- f---
- >-
- ~

13- -
- -
- -
- -
- -

- -
- '-
-

~ -

~
-

14- P1D.or '---

~
- CG/·

I

-
- ~E - ~"C

]3 - f---
lj

13-6IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No. 13-8
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e I g h

- LIMESTONE: Light ~cv: hard; with chert PID=Oppm f-

- nodlJes: hOl1zonta bedded; dry; occasional CGI=O% f-

- 1" thick units of 'dirty' limestone scattered f--
- through core. f-

- f--
15---- I--

- f--
- f-

- f--
- f-

- I-
- f--
- f-

- f-

- f-

16- I--

- f--
- f-
- f--

- f-

- 16.4-26.4 ft. I--

- 100% Ree. f--
- f--

- f--
- f--

1r- LIMESTONE: Ug~rav; hard; occasional
I-

-
chert nodules; ontaIly bedded; vuggy;

f--

- I-
- calcite crystals In vugs.

f--
- f--

- I-
- f--

- I-
- I-
- I--

18- I--
- Some as above wlth Iron staining; I--
- rock dry. I-
- I--
- I--

- I--
- I--

- I--

- I--
- I--

19--- I--
- I--
- I-
- f-
- f--

- I-
- f-

- f--
- f--
- f-

~ l-
f-

- f--
- f-
- f--

- I-
- f-
- f--
- f--
- f-

21- ~

- -
- ~

----=1
f--
f--
I-

- I-
- f-
- '--
- '-

22- '-

- -
- '--

- -
- -

- -
- -
- -
- -
- -

23- -
- f-
- f--
- f-
- f--

IPROJECT IOWA AAM{ AMMUNmON PlANT HOLE No. 13-B



HTW DRILLING LOG HOLE No. 13-B
PROJECT

IOWA ARMY AMMUNmON PLANT
INSPECTOR

Joe Marl<
SHEET 4
OF 6 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.
del

BLOW
COUNTS

9

REMARKS
h

f-­
f-­

f-­
f-­
f--

-
-
-
-
-
-

-
-
-
-
-
f-­
f-­

f­
f-­

f­
f­
f-­

f­
f-­
f-­

f-
~

~

f-­

f­
f-
~

f-­
f-­

f-­
f-­

f­
>­
f-­

f­
f­
f­
f-­
f-­

f­
f-­
I-­

f-­

I-­
f-­
f-­
f-­

f­
f-­
f-­

f­
f­
f­
f-­

f­
f-­
I-­

f­
f-­

f­
f-­

f­
f­
~

I-­
I-­
I--
-
f-­

f-
-
-
-
~

f­
'­
f­
f­
f-­

f­
f­
f­
f-

26.4-36.4 ft.:
lOO%Rec.

P1D.~pm
CGI .. O%

UMESTONE: Ught gray: hard: contahl
fossls (coral, crldolds) and occaslonal
sutures: dry.

-
-
-
-
-

24--
-
-
-
-

-
-
-
-
-

25-
-
-
-
-

-
-
-
-
-

2a---
-
-
-
-

-
-
-
-
-

27-
-
-
-
-

-
-
-
-
-

2e---
-
-
-
-

-
-
-
-
-
~

-
-
-

-
-
-
-
-

30-
-
-
-
-

-

-
-
-
-

31-
-
-
-
-

-
-
-

-S --- - - - - - - -~ 3Z------ UMESTONE: Ught tan: hard: contahs chert:
III - vuggv: dry.

~ =
:ll -

oL....---J----J......,.~~~~~~~*~-......L..--.....l.--~~~....I...._;1"";;'3-nB-.....I.-PROJECT IOWAAnMf AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOlENe. 13-B
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Joe Mark OF 6 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No SAMPLE No. COUNTS ha b c d e f 9

- Same as above -
- -
- -
- -

~
-
-

- -
- ~

- -
- f-

- I---
- '-
- r-

- f-
- f-

34-- - - - - - - - I---
- LIMESTONE: Gray: hard; massive: contall"d P1D -Oppm f-

- sutures: dlY. CGI-Q% f-

- f-
- f-

- I---

- f-
- f-

- f-
- f-

~
I---
f-

- f-

- f-
- ~ - - - - - - - f-

- LIMESTONE: Light tan to gay: hard: contains I--
- P10-0ppm f-

-
chert: dlY. CGI-Q% f-

- f-

- f-

36-- I--
- f-

- f-
- f-

- f-

- 36.4-45.4 ft. I--
- 100% Rec. f-

- f-
- f-

- f-
37-- 37-37.5 ft.: Chert. I--

- f-
- f-
- f-
- f-

- I--
- f-
- f-

- 38 ft.: 1/4-1/2' fossil and lmestone f-
- abr1s layer. f-

3u _ - - - - - - - I---

L1MESTON~ttal: hard; contall"d chert: P10- 0r '-
- hoItzontal Ing: dlY. CGl- '---
- -
- ~

- -
- -
- -
- -
- -

39-- -
- -
- -
- -
- ;-

- '--

- ;-

- ;-

- ;-

~
-
-
;-

- -
- -
- -

- -
- -
- -
- -
- ;-

4]--- -
~

- f-
- f-
- f-
- f-

U

IPROJECT IOWA ARMY AMMUNmON PLANT HOlENe. 13-B



HTW DRILLING LOG HOLE No.
13-B

PROJECT INSPECTOR SHEET6
IOWA ARMY AMMUNmON PlANT Joe Mark OF 6 SHEETS

DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No, SAMPLE No, COUNTSa b c d e f g h

- Same as above
P1D"Or lOO%Rec. I--

- CGf .. l--
- I--- I--

~
l-
I--
f-

- f-
- f-
- f-

- I--- f-
- I--
- f-
- f-

43- I--
- f-
- I--
- l--
- l-

- I--
- l-
- l--
- l-
- l-

~ I--
44.1 ft.: l' thick silt seam; dry. l--

- l-
- l--
- f-

- I--- f-
- I--
- f-- f-

~ I--

f-
- -
- -,

- I-
- BORING COMPLETE AT 45,4 FEET.

f-- MONITORING WELL INSTALLED
f-

- WITH 2" PVC. -- r-

~ I--
f-

- f-
- f-- f-

- I--
- -- -- -- -

47- -- -
- -- -- -

- -
- -
- -
- '-- f-

~ I--
f-

- f-
- f-
- f-

- I--
- I-- l-
- l-
- I--

49--- I--
- f-
- f-
- f-
- f-

- I--
- f-
- f-

il - f-

~
- I--

~ I--

f-ll! - I--
~ - l-
'" - I--.J/
u

13-BIPROJECT tOWA AAMV AMMUNmON PlANT HOLE No.



HTW DRILLING LOG HOLE No.

13-D
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAl SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 10 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler K Road east of Brush Creek (N 266.126; E 2.276.262)

9. SURFACE ELEVATION

Ground: 652.64; TOC: 654.59

10. DATE STARTED 11. DATE COMPLETED

May 15.1997 May 16. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 24 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA

14. TOTAL DEPTH OF HOLE
65 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

37.30 ft.. Dur1ng basewlde water level measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MOOnoRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d 9 ,
9

h

0 - CLAYEY SILT (CL>: Dark yellowish brown; -
- dry to moist; sort; frace line sand; contains -
- roollets. -
- f-

- f--
- f-
- f-

- f-
- f-

1- f-----
- f-
- f-
- f-
- f-

- f-----
- '-
- -
- -
- -

2-- - - - - - - - -
- SANDY SILTY CLAY (CL>: Medllm brown with Qj -
- some den yellowish orange mottling: moist; 0. -
- E -
- sort; sand Is fine grained: contains roollets.

~ -
- a -

- f--
- :>e f-
- '<= f-e- 0 f-

3- U
f-----

- f-- f-- f--
- f-

- ~

- -- -- i-
- -

4- ~

- '-

- f-- '-
- -- -- f-
- f-
- f-- P1D-Or f-

5- CGI- f-----
- '--

- -
- -- -

IPROJECT IOWA ARMY AMMUNITlON PLANT HOLE No. IJ-l)



HTW DRILLING LOG HOLE No. 13-D

PROJECT INSPECTOR SHEET 2
IOWA ARM{ AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No, SAMPLE No, COUNTSa b e d a f 9
h

- Some as above I-
- I-
- I--
- I-
- I-

6- I--
- I-
- I--
- I--
- I-

- I--- I-
- I--
- I--
- I--

7-J- - - - - - - - I--
- SANDY ClAYEY SILT (Ml.): Motfled dar1c ~

- yellow~Ium& clark brown; moist; I--
- soft-V9IY • sand lInEHnedll.m; trace V9IY I-
- coarse anguar to subrounded; contains I--

- rootlets: locallyc~~ and scndy; f-
- occasional gravel 0, I--
- I-
- I--- I-

8- <II -- a. -
- E '---
- ~ ~

- ~ f-- ::J r--- c I-;::- c >-
- 8 I-
- I--

9- f-
- I--- I--
- I-
-

-
- I-
- I-
- I--
- I-

10-- f--
- PlD-Oppm I--
- CGt-Q% I--
- I-
- I--

- I--
- -
- -
- -
- e-

ll- -
- -
- -
- -
- -

- 11.5-13.5 ft.: Soft. -
- I-
- I-
- '---
- I-

12- f-
- '---
- '---
- -
- -- -
- -
- -
- II--
- II-

13- I---
- ~

- f-
- f-

- I--

- f-

-
-

~ -
- I-

1~ I---
~

-
'E - -
<: - -." - -!;l
u

IPROJECT IOWA ARM'( AMMUNf110N PLANT HOLE No. 13-0



HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 10SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Some as above I-
- f---

- PlD -Oppm -
- CGI-O% -
- -

15-- -
- -

- -
- I-
- I-

- I---
- I-
- f---

- I-
- f---

16-- I---
- f---

- I-
- f---

- f---

- I---
- f---
- f---

- f---

- I-
17-- I--

- f---
- c--

- f---

- f--
- f--

- f---

- '-
- f---

- I-
18-- I--

- I-
- f---

- f---

- f--
- f--

- f---

- f---

- f--

1~
f---
f--

- f--
- f---

- f---
- f---

- -
- I-
- -
- -
- --- PID=Or -~V'

- CGl= -
- 20-25 ft.: NO CORE RECOVERY DUE -
- TO 3.5', ANGULAR COBBLE. f---

- f--- I---
- f---
- I-
- f---
- f---

21-- I---
- f--
- f---

- f--
- f--

- f--

- I-
- f---

- f--

~
f---

I---
- I--
- I-
- I--
- f---

- I---
- f--
- I-
- f--

2~
I--
f--

- f--
- I-
- I-- l-

IPROJECT IOWA AAMV AMMUNmON PILANT HOLE No. 13-D



\ ..

HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

p1}

ELEV. DEPTH DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e I 9
h

- Some OS above f-- f-
- I--
- f-
- f-

24-- I---
- f-
- I--
- f-
-

NOff: TIpof
I--

- '- - - - - - - - I---
- SANDY CLAYEY SILT (M\.,): Motl1ed~t olive PlD = o&m

sampler wet. f-
- grarr"'JreenIsh gray: moist; sI1ff; sa fine CGl= I--
- gra ned; occasional coarse to very cocne; f-
-- a~larto SlbrolSlCled; occastonal grOVel f-

25-- to 'dlam.; contains wood frogmen 1/2' by I---
- 1/8'. I--
-- -- -
- -

- -
- -
- -- '--

2tr--=
-
-

- f-
- I--
- f-
- I--

- I---
- f-
- I--
- I--
- f-

27-
~

I---
- f-
- E I--
- ~ ~r'
-

~-
- ~

f-c:
- ~ f-
- 0 I--
- U f-

28--- f--
- I--
- I--
- f-
- I--

- I---
- I--- I--
- '-

~
'-
~

-
- -
- -- -

-- -- f-
- I--
- I--

»--= I--

PlD=Or
I---

- I--
- CGl= f-
- I--
- I--

- I---
- I--
- f-
- f-

31--= f-
I--

- f-
- f-
- I--
- f-

- I--
-
-

~ -

.'" -
~

3 - - - - - - - I---

til - SAND (SW): GreenIsh gray; wet; loose; line to f-

~
- mecIItm; occaslonal coarse to very coarse. I--
- ~

" - I--.!l
li

IPROJECT IOWA AAWN AMMUNmON PLANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 10 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- SOme as above !--

- f-
- !--

- f-

~
!--

f---
!--

- f-
- f-
- !--

- '- - - - - - - - I---
- SANDY SILlY CLAY (CI.): Gray; molst; stlff; !--

- sand fine to medium grained; occasional !--

- coarse to ve~coarse;occasional gravel to !--

~
3' diem.; con Ins wood fragments 1/2' f-
by 1/2 • slze. I---

- f-
- I--

- I--

- I--

- f---
- I--

- !-
- f---

~
f---

ptD.O~ No recovery bet- f---
- CGI. ween 35 and 40 ft. !-
- due to cobble In !-
- sampler. !-
- f---

- f---
- f---

- f-
- f-

~
!--
I---

!--

- f-
- I--

- !--

- I---

- !--

- f-
- !--
- f-

37---- I---
- f---
- f---

- f-
- f-

- I---

- !--

- -
- -
- -

38-- -
- -
- -
- f---
- !--

- f---
- -
- f-
- !--
- f-

39-- I---

- !--

- !--

- f-
- f---

- I---

- f-
- f-
- f-

~ P1D=Or
f---

CGI- f---
- f-
- f-
- f-
- f-

- f---
- f-
- f-
- f-

4~
f-
f---

- f-

E -
P1D = oppm

!--

- f-
- CGI=O'lI. !--

IPROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEET6

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 10 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- SOme as above I--
- I--
- ~ - - - - - - - I--
- SANDY SILT (MIJ: Greenish gray; moist; stiff; I--
~ sand very flne to nne; occaslonal angular I--

~ ~to_coo~
I--
I--

I--
I--
I--- I--

- I--
- I--
- I--
-
~------- I--

43-- SILlY SANDY CLAY (CIJ: Ught to dar1< gray; I--
- moist; stiff; sand very tine to tine: occaslonal I--
- meclum to very coarse. ~

- I-
- ~

- -
- -
- -
- -

~
-
-
-

- -- I-
- '-- -
- I-
- I-
- I-

~ PID=Oppm r-
CGI =()% I--

- ~

- I-- I-
-

-
- I-
- ~

- I--

~
I--

I--
I-

- ~

- ~

- I-- I--
- ~

- '-
- -
- -

47---- -
- -
- -
- -
- -

- -- I-
- I-
- ~

~
I-
>--

- I-
- I-
- I-
- I-

- t--------- I--
- SANDY CLAYEY SILT (MIJ; Ught to dar1< gay; I-
- soft to meclum sttff; contains lots of orgOnIc I-
- matter IncL rootlefs and wood~tsto I-
- Z' by 1/2'; sand tine grained; loco organic I-

49-- &lit. -- I-
- I-
- ~

- I-
- I--

-
-

~ -

~
f-

PID"Or >--
~ CGI- ~

- I--
~ - I--.., - I-!:J
ti

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEET7

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d 9 f g

- Some os above f-
- f-
- I-

- f-
- I-

5~~ - - - - - - - I-
- SILlY CLAY (Cl.): Gray; moist; stiff; trace flne I-

- to very flne sand.
I-

- I-

- I-

- I-
- f-
- I-

- I-

- f-
52-- I-

- f-
- I-

- f-
- I-

- I-
- f-
- I-

- f-
- I-

~. - - - - I--
~ - - -- SANDY SlIT (Ml.): Gray; moist; stiff; sand I-

- very fine to fine grained; cantons organics. f-
- f-
- I-

- I-

- f-
- I-

- I-

~~ ...... _----- I-

SILlY CLAY (Cl.): Gray; moist; stiff; trace very I--

fine to fine sand. I---

- I-
- I---
- I-

- 54.5 ft.: l' thick organic silt layer. I--
- I---

- I-
- I---

~
PID=Oppm I-
CGI=O% l-

I---

- I-
- I---

- I-
- I---

- I---

- f-
- I-

~
f-
-

- -
- c--

- I-

- I-

--- -
- -
- -
- -
- -

57-- -
- -
- -
- -
- -

- ~ - - - - - - - -
- CLAYEY SAND (SP): Gray; molst to wet: ~

- medium dense; medium to very coase. I-

- -
~

-
-

- -
- I---
- I-
- I---

- I-
- I-
- I-
- ~ - - - - - - - I-

5~ SILlY SANDY CtAY (Cl.): Greenish gray, some I---

olive mottIng; molst; stiff; sand ftne to medllITl I--
- grained; ocCasIonal gravel to l' dlam. I---

E - I-
- I---
- I---

IPROJECT IOWA !'J?M'{ AMMUNmON PLANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-0
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

DESCRIPTION OF MATERIALS FielD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I 9
h

- Some as above f-
- I---
- I-
- I---

~
PID=Oppm Water on l1p of I-
CGI=O% sampler. l-

f--
- f-
- f-
- I-

- I-
- I-
- f-
- I---
- I-

6" - - - - - - - I-
- SILTY ClAY (Cl.): Mottled dusky yellow-pale I-
- ~een: molst to wet: st1ff to veryst1ff; contains I-
- ne to medium sand; blocky struetU'e locally; -- locally sandy. I-

- I-
- f--
- I-
- f-

~ I-
62 ft.: 1/8' to 1/4' thick clayey S<J'ld I-

- seam; wet. f-
- I-
- f-
- -

- -
- -- -
- -

~
-
~

f-
- I-
-
-

-
- f-
- f-
- I-

~
f-

I-
- I-
- f-
- I-
- f--

- I-
- f--- -- -

~ -
-

- -
- PlD=O~ -
- CGI= f--- '--

- -
- -
- -- -
~

I-
~

- I-
- f--
- f--
- f--

-
- I---
- I-
- I-- I-

61-- I-
- I-
- f--
- f--
- f-

- I-
-
-

"8 -

~
-

68--- I-
~

I-~ -
- I-

~ - I-."

l-II -
u

13-DIPROJECT IOWA N?MY AMMUNmON PlANT HOLE No.
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HTW DRILLING LOG HOLE No.

13-D
PROJECT INSPECTOR SHEET9

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- f--

- I--
- f--

- I--
-

69 ft.: 2" thick wet gravelly sand.
I--

69-- f----

- I--
- - - - - - - - - f--

- SAND (SP): w/sllt and gravel; olive 8"~; f--

- moist; dense; sand medll..m gralne w th f--

- nne and coarse; occasional very coarse; f----
- gravel angularto subanglAar. to 1/2" diem. f--

- I--
- f--

- PID=0&pm I--
70-- CGI= f----

- I--
- I--
- f--

- f--
- I--

- f--

- I--
- f--

7~
I--- - - - - - - - I--

- SANDY SILT/SILlY SAND (MljSM): Olve Gray; f--

- wet to saturated; meclum stiff; sand nne I--
- to coarse; occosJonol very coarse; occO$- f--
- lonal gravel to 3/4" dlam. I--

- f----

- I--
- I--
- I--
- f--

72-- f----

- f--

- f--

- I--
- f--

- -
- -
- -
- -
- -

73-- -
- -
- -
- -
- -

- I--
- f--
- I--
- I--
- f--

7 - - - - - - - r-
- SANDY Sill (Ml): Olive to pale gay; moist; P1D=Or I--
- sttff; sand nne to medium grained; occas- CGI= f--
- Ional very coarse. angular. I--
- f--

- I--
- I--
- f--
- f--
- I--

75-- f----
- I--
- I--
- f--
- I--

- -
- ~

- -
- -

7~
-
-

- -
- -
- -
- -

- -
- -
- -
- -
- -

77-- -
- -
- -
- -
- -

IPROJECT IOWA AAWN AMMUNmON PlANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-0
PROJECT INSPECTOR SHEET 10

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 10 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d a f 9
n

- SOme os above f-
- I-
- I-
- I-
- f-

78-- I---
- I-
- I-
- I-
- I-
~~ - - - - - - - I---

- SILlY SAND (SM): Olive gr~; moist: medium f-
- st1ff; flne to medium: occas onal coarse to I-
- very coarse. f-
- I-

79------ I---
- I-
- I-
- I-
- I-

-
P1D-O&m I--

-
CGl- I-

- I-
- I-

~A - I-- - - - - - - f--
- SANDY SILT/SILlY SAND (ML/fNI): Olve gray; I-
- moist; medIum stIft'; sand flne to coarse; I-
- occasional very coarse; occasional gravel I-
- to 3/4' dlam. I-- I---
- I-
- I-
- I-
- f-

81-- f--
- f-
- -- I-
-

-
- I-
- I-
- I-

~
l-
I---
I-

- I-
- I-
- I-

- f--
- -
- -
- -

~
-
-
-

- -
- '- - - - - - - - -
- SILT (Ml.): Olive gay: molst; stIft': trace very --- nne to 1he sand; contains 1/16' by 3/4' -- ......ood fragments. I-
- I-
- I-

~
l-
i--
'--

- -- P1D-Oppm '--
- CG/-Q'- I-

- I--
- I-
- I-
- I-

&- -
I--

- BORING COMPLm J!tJ 85 FEET. f-
- CONSIRUClED AS MONITORING WELL wm-t I-

- 2' PVC CASING AND SCREEN. I-
- I--

-
-

~ -

~ f--

~
- I-

~
- I--
- I-

~ - I--
ij

IPROJECT IOWA A!M'( AMMUNlIION PlANT HOLE No. 13-D



HTW DRILLING LOG HOLE No.

13-F
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotechni=1 Branch OF 7 SHEETS

3. PROJECT 4. LOCATiON
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem auaers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler K Road east of Brush Creek (N 288,227; E 2,278,612)

9. SURFACE ELEVATION

Ground: 685.65; TOC: 660.44

10. DATE STARTED 11. DATE COMPLETED
May 16, 1997 May 16, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 20 tt. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
NA

14. TOTAL DEPTH OF HOLE
55 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
52.56 tt" Dur1ng basewlde water level measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
1 None Not applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED ~noRINGWELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FI&D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILlY CLAY (CL>: Dark brown;; moist; sott; ,--
- contains rootlets. -
- -- -

- ~

- f-
- f-
- f-
- f-

1- f----
- f-
- I--
- f-
- I--

- I--
- I--
- -
- -
- -

2- -
- iD -
- a. -
- I- - - - - - - - E -
- SILlY CLAY (CL>: Mot11ed yellowish orange <5l -

- to medlLm brown; sott to medium sI1tf;
~

-
- lTace ftne sald; contains rootlets.

;:) -
- c -
- 'F -C
- 0 -

3- 0
f----

- I--
- f-
- I--
- I--

- I--
- '--
- '--
- -
- -

4- -
- -
- -
- -- -

- -
- '--
- '--

- I--
- f-

5- f----
- PlD -O&"'" '--

- CGI- -
- -
- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. IJ+



HTW DRILLING LOG HOLE No. 13-F
PROJECT !INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DE~TH I
DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa c d e f 9

h

- Same as above f-
- f-
- I-
- I-
- I-

6- f---
- f-
- -
- -- ~

- '-----
- -
- f-
- f-
- f-

]- f--
- f-
- I-
- I-
- I-

- f-----
- f-
- I-
- I-
- I-

8- ! f-----
- I-
- E I-
- e5l I-
- ~ f-- ~ f--
- c f-
-

~ f-
- f-
- f-

9- f--
- I-
- I-
- I-
-

-
- I-
- I-
- I-
- I-

10-- f---- PlD .. 0 ppm I-
- CGI .. Q% I-
- I-
- I-

- f-----
- I-
- f-
- f-
- f-

11-- - - - - - - - f--- SANDY CLAYEY SILJ (M!.): Yellowish orange; f-
- some dark brown mott1l~moist; soft to f-
- medium stiff; sand Is very no to line; occas- f-
- Ionat coarse to vefY coarse. I-

- f--
- f-
- I-
- I-
- I-

12- f-----
- f-
- f-
- I-
- I-

- f---
- I-
- I-
- I-
- f-

13- -
- -
- -
- -
- -- -
- -
-

"8 -

~
-

I~ f--

~ I-
- f-

~ - I-." - I-.!l
i:i

13-FIPROJECT IOWA AAM( AMMUNmON PLANT HOLE No.



HTW DRILLING LOG HOLE No.

13-F
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- Same as above I--

- I--
- PID=Oppm I--

- CGI-Q% I--
- I--

15---- I---
- I--
- I--

- I--
- I--

- I---
- I--

- TIp of sampler wet. I--
- I--

- I--
1 - - - - - - - f--

- SILlY CLAY/CLAYPf SILT (CL/Ml): Yellowish I--
- to red brown; moist; stiff; contains flne to I--
- medium sand; occasional gravel to 3/4' dla. I--
- I--

- I---
- I--

- I--
- I--
- I--

17-- I---
- I--
- -
- -
- -

- -
- -
- -
- -
- -

18--- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

19--- -
- -
- -
- -
- -

- -
- -
- -
- -

~
-

PID=Or -
- CGI= -
- -
- -
- I--

- f--
- I--
- I--
- I--
- I--

21-- f--
- I--
- I--
- I--
- I--

- I---
- I--
- I--
- I--

n-= I--
f--

- I--
- '--
- -
- -

- ,-
- '-

- -
- '-
- r-

2 - - - - - - - f--
- CLAYPf SANDY SIlT (Ml): Ton to yellowish I--

- brown; moist to wet; stitt; sand very line to I--
- line; occasional coarse to very coarse; occas- I--
- IonaI gravel to I' do.; charcoal fragments. I--

IPROJECT IOWA AAMY AMMUNffiON PLANT HOLE No. 13-F



HTW DRILLING LOG HOLE No.

13-F
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Some as above I-
- I-
- I-
- I-
- I-

24-- -- e-
- e-
- e-
- f-

- -- f-
- e-
- e-
- e-

25--
PID"O~m f--

- CGI= e-
- f-
- f-- I-

- "--
- I-
- I-
- I-
- I-

26---- I--
- I-
- I-
- I-
- I-

- 26.5 ft.: Wet to sa!l.J'ated. f--
- I-
- f-
- f-
- I-

27-I- - - - - - - - I-
- SANDY SILT (Ml.): Gray to tan; moist to wet; I-
- sl1ft; sald Is very flne 10 flne gailed; I-
- occosJonal cocne to very coarse; occasional
- gravel to l' dlam.

-
- e-
- I-
- f-

2a-=
l-

f--
- f-
- I-
- I-
- I-

- f--
- f-
- I-
- I-

~
l-

f--
I-

- I-
- I-
- I-

- f--
- I-
- I-
- f-
- I-

ft~ - - - - - - - "--
- SANDY CLAYEY SILT (Ml.): Gray to olive ~ray; PlD=Or I-
- moist: stftf to very stftf; sand very fine to ng; CGI= I-
- occasional COOI$$ to very coal$$;oc~ I-
- IonaI gravel to 1.5' dlam.; contains wood I-

- fragmenfs. I-
- I-
- I-
- I-

3~
l-
f--

- I-
- f-
- I-
- I-

- f--
-
-

'B -

~ 3~ f--

~ - I-
- l-E PlD=Or I--c -." CGI= I-9 -

u

13-FIPROJECT IOWA AAMi AMMUNmON PlANT HOLE No.



HTW DRILLING LOG HOLE No.

13-F
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e I g h

- Some as above I-
- r-
- r-
- r-

~
l-
I--

- I-
- I-
- r-
- I-

- I--

- r-
- I-
- r-

~
l-
I--

- I-
- r-
- I-
- r-

- I--

- -
- -
- -

as--= -
-

- -
- -
- -
- -

- I- - - - - - - - -
- SUlY CLAY (Cl): Gray; moist: stlft; contains PID.O~

-
- very Ilne to fine sand; occosJonal coarse to CGI= -
- very coarse; occaslonal gravel to 1.5' dlam. -

~
-
-
r-

- I-
- r-
- -

- -
- -
- -
- -

3~
-
I--

- -
- -
- -
- -

- -
- -
- I-
- I-
- r-

38-- I--
- r-
- I-
- r-
- r-

- I--
- I-
- r-
- I-
- r-

3 - - - - - - - I--
- CLAYEY SILT (Ml): Olive gay to gray; molst; I-
- stlft; contains very line to tine sand and r-
- occasional gravel to 1.5' dlam, I-
- I-

- I--
- I-
- I- - - - - - - - r-
- SILTY SANDY CLAY (Cl); Gray; moist: stiff; I-

..0---= sand Is very tine to fine grained: occosJonol I-
gravel to 1.5' dlam. I--

- I-
- I-
- I-
- I-

- I--
- r-
- I-
- r-
- r-

411-- I--
- I-
- I-
- I-
- l-

IPROJECT IOWA AAMY AMMUNmON PlANT HOLE No. 13-F



HTW DRILLING LOG HOLE No.

13-F
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A Wilson OF 7 SHEETS

DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Same os above f-
- ~

- -
- -
- r-

42-- r--- f-- r-
- f--

PlD .. Oppm r-
-

CGI .. Q% r--- f-- r-
- f-- f-

43--- I--
- f-
-

~

- c-
- r-

- r--
- r-
- f-
- f-

~
r-
r--

- f-- r-
- r-
- f-- I--
- t--- t--
-

rcLAYEY S1UYSAND (sM>:" Gr7;to~e g7;y; t--

~
-moist; loose; nne to medium grained.
I--

- r-
- f-
-
-

- 1---. - - - - - - -
- SILT (Ml): Dall< brown to black; moist; sott: t--- contains organic mat9lla1. including wood t--- fragments; contains nne sand. t--

~
t--
r--

- t--
- t--
- t--
- t--

- I--
- t--
- r-
- r-
- r-

47- ~

- r-
- r-
- f-- r-

- PlD-Or I--
- CGI. t--
- t--
- t--

~
t--
I--

- t--
- t--
- t--
- -

- I--
- r-
- r-
- r-

..~ r-
I--
r--

f--
- r-
- t--

- I--
-
-

~ -
t--

~ ro-----= I--

i - t--
- t-
- t--..,

t--9 -
u

HOLE No. 13-FIPROJECT IOWA AAMY AMMUNmON PLANT



HTW DRILLING LOG HOLE No.

13-F
PROJECT INSPECTOR SHEET 7

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e t 9
n

- Some as above -
- -
- -
- -
- -

5l---- -
- -
- -
- -
- -

- -
- -
- -

- -
- PID=Or -

52----- CGl= -
- -
- -
- -
- -

- -
- -
- -
- -
~

-
-

- -
- -
- -
- -

- ~

- r-
- '-

- -

~
'-
~

- f--
- '-

- -
- r-

- f--

- r--
- PID=O&m -
- CGl= -
- '-

- BORING COMPlETE AT 55 FEET.
'-

- CONSTRUCTED AS MONITORING WELL -
- WITH 2 INCH PVC CASING AND SCREEN. -

- -
- -
- -
- -
~

-
-

- -
- -
- -
- -

- -
- -
- -
- -
- -

57-- -
- -
- -
- -
- r--

- f--
- r--
- f--
- r--

~
f--
f--

- r--
- f--
- f--
- f--

- f--
- f--
- f--
- f--

5~
r--
f--

- r--
- f--
- t--- t--

IPROJECT IOWA AAMY AMMUNmON PLANT HOlENa. 13-F



APPENDIX A
GEOLOGIC BORING LOGS

A-6 Task 14. Bedrock Surface/Piezometers



HTW DRILLING LOG HOLE No.

14-A
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Piont

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 6-1/4' Hollow stem auqers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Yard C (N 298.163, E2,275,920)

9. SURFACE ELEVATION

Ground =691.57. TOC =693.83

10. DATE STARTED 11. DATE COMPLETED
April 22, 1997 April 22, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
47.5 ft. 16 ft, & 47.5 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
20 ft. 20.86 ft. on 4/23/97

14. TOTAL DEPTH OF HOLE
67.5 feet

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

33.68 tt (TOC) during basewlde measurements

18. GEOTECHNICAL SAMPLES DISlURBED

I
UNDISlURBED 19. TOTAL NUMBER OF CORE BOXES

None Not Applicable

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MCNnDRING WELL OTHER (SPECIFY) 23. SIGNAlURE OF INSPECTOR

Piezometer Janusz Pyrich

ELEV. DEPTH DESCRIPTION OF MATERIALS I FIELD SCREENING GEOTECH SAMPLEI ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTS
a b c d e f 9

h

0 - SILTY CLAY (Cl): Black; with organics; I-----
- topsoil. I-----
- I-- PIDsOppm I-----

- CGl. O'X. -
- -
- -
- -
- -

5- ... ----_ ... _-_ ..... ---_ .... --_ ...... --_ ... _-_..... -._-- .. -.. _- ... ------.- -
- CLAY (Cl): Brown; wet; plast1c. -
- -
- --

PID=Oppm -- -
- CGI=O% -
- -- I-
-

:::~P'(CM~:(~~::(;j.iiii:Cfi;::::::::::::::::::::::::::::::::: ::
I-----

I&-- I--
- iii I-- Q. I-----
- E I-----0- -_ .................--_._-_.------....----_ ....... --_..._-----_ ... -_.......

PID.O~m
V> I-

- SILTY CLAY (CL): Brown; dry. .. I--- CGI- a I-:l- c I-- += r-c
- 0 I-

l~ ....... __ ...__......_-_... -............._-_.... __.__..-.- ................. II
f-----

- CLAY (Cl): Brown to gay; trace subrOLnded '-- gavel to 1/2' dian. -
- ,-
- r-- P1D.O~ -
- CGls -- -
- "··Sii.r\i"ciAy·cc6;"Brownto·gray;·very·siny;·wet -
~

-
.......................................................................... -

- SANDY CLAY (Cl): Brown to gray; contaIns -
- I'OlXlded gravel to 1/2' diem. I-
- I-----
- I-----

- P1D=Oppm r--
- CGI=O% I-----
- I-- I-----

2S-= r-

I

I---
I

I-- I-----
- I-
- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 14-A



HTW DRILLING LOG HOLE No.
14-A

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PLANT Janusz Pyrich OF 2 SHEETS

DESCRIPTION OF MATERIALS Flao SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- Same as above I--
- PID-Or I-
- CGI= I-
- .. .. _-_ .... ---_ ... -- .- .. ". __ ... -- I--

~ SAND (SP): coase. clayey. gravelly. I-
.. ---_ .... --.-_ .... -----_ ... ----_ ... _----_ .... ---_ .... -.. ----_ ..... . _-- '--

- SAND (SP): Sahlated; coarse to medium; -
- gravely. I--
- '-
- '--- PlD -Oppm CD I---

CGI-O% a.
I--- E- ~ I--

- I--.. ---_ ..... ---_ .... ----""'" -_ .... --_ ...... ------_ .... -.--_ ....... --
!I- CLAY (Cl.); Gray to greenish. I--

35- .--- ......... __ ..... "._-_ ...... _--_ ... -. -----_ .._-. ---_ .... ------- g '--c I--- CLAY (Cl.): Gray t~reenlshwtth seams at 8- flne to medium sa • I--
- U I--
- I-

- PlD -Oppm I--
- ...... --._ .....--._---_ .... _- ---_ ..... ----- .... -- ---._.-.-- "._-_ .. -- CGI-O% I-
- SAND (SP): Brown. saltlrated: line grained. I-
- I--
- I-

~
--_ ..... _----_ ..... -----_ ..... --.-- ..... -._-_ ... -. ---_ .... I--

CLAY (Cl.): Brown; wet; plas!1c; contains I--
- lIne to medium sand; contains rounded I--
- gravel to 1/2' dlam. '--
-

PlD =0of""
I--- I---

- CGI-
I--

- I--
- I-
- I-

45- ... -- ..... -... __ .. I--
- "CLAY'(c'l,):"Bfown:dr.;,: I-
- I--
- I-
- TOP OF BEDROCK 0 47.5 FT.

PlD=Or
- UMESTONE: dolomltlc:~ fracltlred; cherty; CGI- I--
- vuggy wIttl~~ shale ngs. I--
- 48.7- . ft.: Cherty lmestone; few Rae. 4.1/4.5 ft. I-
- I/S'vugs. 91% I--

~ r--
I--

- 51.9 ft.; Gray shale partings. clay seam. I--
- I--
~

52~ ft.: No vugs.
I-

- 53.2-57.1: Gray Umestone: massive. PlD-Or I--
- CGI- I--
- Rae. 4.2/4.5 ft. -
- 93% -
- -

55- -
- -- -- -
- -

- PlO-Or -- .... ..................... --_ ..... -.... -_ ....... --- ....... _- ..... CGI-
~

- ~.2ft.: Shale Int9lbed. Rae.4.S/4.Sft. '--
- 100% -- I--

60- I--..-~"" ..... -- ......... -..-................ ----_ ..... -.-_ .... -.-
I---

- 61~1.2ft.: Shaleseom. I-
- '--
- PIO-0ppm I--

- 62.5ft.: Vertical fracture. I--CGI- O'X. I-- Rae. 4.9/5.0 ft.- 98% I-
- I-
- I--

65- 6&-67.5 ft.: Contains smaD l/S' vugs. I--
- I--
- I--

- PlD-Or I-
- CGI- I--

BORING COMPlETE N 67.5 FEET. ,"-
'8 - CONSTRUCTED N) PIEZOMETER WITH I'

~
- PVC RISER AND POROUS liP.

- -
~ -

!

I--
- I--

~ - I--..,
- I--9

<;

14-AIPROJECT IOWA AAMY AMMUNmON PLANT HOlENa.



HTW DRILLING LOG HOLE No.

14-8
1. COMPANY NAME

HARZA ENVIRONMENTAL SERVICES. INC.
1

2. DRILLING SUBCONTRACTOR
USACE/Omaha District Geotechni=' Branch

SHEET 1
OF 3 SHEETS

3. PROJECT
Iowa Army Ammunition Plant

4. LOCATION
Middletown. Iowa

5. NAME OF DRILLER Richard Carroll 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-llOOC

7. SIZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

6-1/4' Hollow stem augers 8. HOLE LOCATION
~5'-:ft.!:.C::"M--'...:.:::E:::SP::":li;'-ts...p..,ooc:.:....:n :..:sa"'m.::.p:.:.l-er-----1 Yard C (N 298,163, E2,275,920)

9. SURFACE ELEVATION
f--------------j Ground =691.57, TOC =693.83

f- --j10. DATE STARTED 11. DATE COMPLETED
April 23, 1997 April 24, 1997

12. OVERBURDEN THICKNESS

13. DEPTH DRILLED INTO ROCK

14. TOTAL DEPTH OF HOLE

77.2 ft.

20.8 ft.

980 ft.

15. DEPTH GROUNDWATER ENCOUNTERED

41.5 ft. (approx.)

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
16 ft. on 4/23/97

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
49.74 tt (TOC) du1ng basewk:le meast.remenls

18. GEOTECHNICAL SAMPLES DISTURBED I UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
Not Appli=ble

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MaIlnoRING Will OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Piezometer Janusz Pyrlch

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

!I FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.
de'

BLOW
COUNTS

9

REMARKS
h

o - SILTY CLAY (CI.): Bleck; with organics; -
- topsoil. i-
- '--

- PIO.Oppm -
- CGI-Q'X, -="··ciAi(CiY'Greer;iSii·tirown:vei¥'sottiPkiS1ic: :=

- i-
- i-

S - --.--.-- -- ---- '---
- CLAY (CI.): Brown; very soft; very p1asflc. -
- e-
- I-

- PlO=Oppm -
- CGI=Q'X, -

- i-
- -
- -
- -

16--·----·----......·......·.......... ·.. ·-- ...... ·.. ·.. -- ...... --.......... -= CLAY (CI.): Brown gray; verysoft.! =
- E _
- PlO -Oppm ~ -

- CGI-Q'X, a -- ~ -
- c Water at 13 and -= ~ 16ft, ~

15- r--
- SILTY CLAY (CI.,): Brownish gray with reddish I-
- brown motlles; contains subrounded gravel t 2' i-
_ dlam. and cobble5. I-

- PlO-Oppm I-
- CGI .. O% f--

- I-
- I-
- I-

~ ~
- I-
- i-
- i-
- I-

- PlO = oppm r-
- CGI =0% I-
- i-

~ - l-

I ~ I ~
j == I ~u---.....----r.:::~~~~~~:"::"~:":"::~~~~---- ....----.....----~~"':":""- ......--....'P"I"I""'"-L-IPROJECT IOWA ARMY AMMUNIllON PLANT IHOLE No. 14-~



HTW DRILLING LOG HOLE No. 14-8
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Janusz Pyrich OF 3 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GrorECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- CLAY (Cl): G~'f;: very hard; contcins I-
- rock fragments 04' dlam. PID-Or I--
- CGI=

I--
- I-
- I--

30--. "._--_ ..... __ .. ---_ ... -. --------_ ... -------_ ... -.... --_ .......... -- I--- 5.4.NDY CLAY (Cl): Gray; sand 1lne to medium I-- grained: contains gravel to 1/2' dlam. I--
- I-
- I--

- P1D-Oppm I--
- CGI-Q% I--
- I-- I--
- I-

~ "--
35.75--36.5 ft.: SAND. nne 10 med\.m f-

- wtlh ro\.nded gravel 10 1/8' dlan. I-
- f-
- f-

- .... -........ ---- ............ -._---_ ............... _--_ ........ -- --_ ... PlD-Or ~
- SILlY CLAY (Cl): Very dark gray; laminated. CGI- f-- I-- f-
- f-

~ "--
I--

- -- 41.&42.2 ft.: SAND (sp): Gray; fine; -- silty; trace rounded gravel to 1/2' dlam.
PlD=Or -- -.- ... .... '42.2"-42;31t.-;-· Gray'-green!sh'clay; ... ... _---
CGI- '--

- -- 5.4.ND (Sf'): Greenlsh~; fine grained; -- trace gravel to l' dlam.; sLbrol.ilded to -- angLklr. '-
45- ..... _--_ ............. -_ ............. -.-._._--_.--- ...............--._---- ! ~

- SANDY CLAY esc); Gray to green; fine to coo Ise; I-
- contains gravel to 1/4' dlam. E

f-
- ~ I--
- tg

~- .'" SAND'(SP)£' 'Gi'ay;'l1iiefo'iTiedluiTiisatiiCitiiKf Plo=or g ~
- CGI- c I--
- 8 I-
-

U I--
-. -.- ................._--_ ....... -.-----_ .. _.. _- ..... _-- .. _- ...... -----_ ... I-

~ CLAY (Cl); gray to dark gray; tough; cont- I---
alns sand and small gravel; dry. I--- I-

- .. -..... -._ .. __ ............... _--_._ ........... -.-----.- ........ ---_ ..... I-
- 5.4.NO (SP): Gray; fine to medium and I-- coarse: wet to saturated; locally gravelly P10-0r I---
- to 1/4' dlam.; locally silty. CGI- f-
- 52-62.8 ft.: SILT: gravelly. I-- I-- l-

SS- 54.5-55 ft.: ClAY,gay.~. to\Jlt1;
~

- dry.
I-- I-- f-

-
P10-0r

I-
-- 57-67.5 ft.: ClAY (Ct,): Groy; to\Jlt1: "--- troceaond. CGI- I-

- 57.75-58 ft.: Sand cocne grained: I-- gravelly. I-
-

......" .. __~~:!5.~::.~~.~~l):.~~ ...................
I-

60- _._.
f---- SILlY CLAY (eL): Gray; contains rounded I-

- gravel to l' dlam. f-
- I-
-

po-Or I--
CGI- "--- I-- I-

- f-
- f-

65- f---
- M-U.5 ft.: Clay tough wIItl coate aond. I-- f-- ""SANO'(SP):"'Ane'gCiinecfSOiiiCfed;'iOCairV'" P1D-Or I-
- CGI. I-

- clayey.
~- f--

~ -
- I-

70- 69.5-70 ft.: Clay. Heaving sand In ~

lil - augers. I--
- ---_._............. _-- ........... _..... -... -.. -.......... __ ......... --_._. I-
- CLAY (Cl): Gray; silty at bottom: contains PlD-Or I-- COOIlle to very coarse sand. CGI- I-u

IPROJECT 'ONA~ AMMUNmON PlANT HOLE No. 14-B



HTW DRILLING LOG HOLE No. 14-B
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Janusz Pyrich OF 3 SHEETS

DESCRIPTION OF MATERIALS
FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d e , g h

- :;arne as aoove
PID~0Jf"'

-
-

CGI=
-

- -
- -
- -

75-- -
- -
- c-

- TOP OF BEDROCK 77.2 FT. r-
'-

- LIMESTONE: DoIomlllc; sheley; gray; fossil-
PlD -Oppm

Rae. 4.8/4.8 ft.
-

- tferous; contans shale seams; locally vuggy;
CGI.Q%

100% -
- cherty. -
- 77.7-78.1: Shale. -
- f----

~
I--
r-

- f----
- 81.7 fl.: l' dIom. solution covtty. r-

- 81.7~ II.: vertical fracture. r-
- 81.2-81.6 fl.: Shale. PlD-0Jf"' Rae. 5.0/5.0 ft. I--

- CGI- 100% r-
- r-
- r-
- f----

~
I--

f----
- f----
- r-
-

PlD=Or
f----

- Rae. 4.8/5.0 ft. I--
- CGI- 96% r-
- f-
- --- ----_ .... -. ------- ....... --- -- -_ ....... -- ...... ---. ---_ ... I--

- LIMESTONE; Cherty; white; fractured f-

~
vertlcally. I--

I--
- -
- -
- -

- PlD=Or Rec. 4.5/6.0 ft. -
- CGI. 75% -
- -
- -
- -

95-- 92.1-92.4 ft.: Chelf.
-

- -
- -
- PlD-Oppm -
- CGI-Q% -

- -

-
END OF BORING /tJ 98.0 FEET. -

-
CONSTRUCTED~ PIEZOMETER WITH -

100-- l-INCH PVC RISER AND HOOT LONG -
- POROUSllP. -
- -
- -
- -

- -
- I--
- r-
- f-
- f-

- I--
- f-
- f-
- I--
- r-

- I--

- f-
- f-
- f-
- r-

- I--
- f-
- r-
- r-
- f----

- I--
- r-
- f-
- f-
- I--

- I--
- f-
- I--
- f-
- I--

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 14-6



HTW DRILLING LOG HOLE No.

14-C
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha DIstrict, Geotechnical Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa AImy Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Richard CaIToII Gus Pech GP-1100c

7. SIZES AND 'TYPES OF DRILLING 6-1/4' Hollow stem auger.; 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler On Road A (N 290.753. E 2,276.162)

9. SURFACE ELEVATION

Ground =684.35. TOC =696.24

10. DATE STARTED 11. DATE COMPLETED
April 17, 1997 April 18. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
56.0 ft. 17 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
21.1 ft. 37.36 ft. on 4/21 /97

14. TOTAL DEPTH OF HOLE
77.1 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

40.22 ft. (TOC) during basewtde measU'ements

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21 . TOTAL CORE
RECOVERY

%

22. DISPOSITION OF HOLE BACKFILLED MCNnDRING WElL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Piezometer Janusz Pyrich

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I 9
h

0 - SILTY CLAY eCl): Black/brown; dry; organics; Q-5 ft.: I-
- topsoil. 1.5 ft. recovery I-
- I-
- P1D =0 ppm I-- CGI-Q% I--
- I-
- I-
- I-
- I-

5- .. _---_ ....... -- ............. _.....__.. ---_ .........--..__... ----. __ ...... I--
- CLAyeCl): Brown; dry; plastic; trace sot. I-- 5-10 ft.: I-
- 3 ft. recovery I-
-

P1D=O~
I-

- I--
- CGI= I-
- I-- I-
-

:::~~~:JJt~~~c:i::::::::::::::::::: -
le--

CD
,--

- lG-15 ft.: lost -- a. sa~.Went I-- E be downto f---
-

P1D-O~
~ recover. '-

- CGI. a -
- -:J- C -- ~ -
- 8 -

15-- -- -- -- -- ................._----_..-..........._-_..............----_...............
P1D.O~

-- ClAYEY SAND (SC): Brown, line grained; I--- satU'ated; gavel to l' dlam. CGI= I-
- I-- ····SiLiY·cii\y·(c[j:··Biown:····..··..··..··............·.. ·-- I-

~ f---
·.. "Ci.AYEY·SiLT(Mi:j;..BiOWii:· ..·....·· ..·······--···..·..·· I--- f---

- I-- -- -
- P1D=Oppm -- CGI=Q% '-

- -- -- .......... -.....................-...............-.-..........-.. -.. --_.... -
25--- SAND (SP): Brown; coooe ~Ined;saIu'. ~- atad: contains gavel to 1/ ' dIam.: clayey. -- -- -- -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 14-C



HTW DRILLING LOG HOlENa.
14-C

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Janusz Pyrtch OF 3 SHEETS

,~;;""'!'i,;.,

ElEV. DEPTH DESCRIPTION OF MATERIALS Rao SCREENING GECfTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d Q ,
9

h

- 27-30 ft.: SAND; tine to coarse;
Water about 5 ft. e-

- saturated. P1D-O~
derrth durtng f-

- CGl=
drtl ng. f-

- f-

~ f-

f--
- f-
- e-
- f-
- f-

- P1D -Oppm CD f--
- 33.8-34 ft.: ContaIns gavel to 2.5" dlam. CGI-Q% a.

f-
- ~ f-- e-
-

~ f-

~ f--
C

f-
- --- ... -.. -----._-- .._----_ .... __ ....................................... .. 8 f-
- CLAY (Cl.): Gray. tough. U f-
- f-

- P1D-O~ -
- CGI- -
- .......................... ................ -.-.-- ... -- .. ---.-----_._- ..... -
- SAND (51'): Gravelly; coarse-gralned; -
- gravel to 1/4' dam.. subrounded: saturated. -
~

...................-............. -.... --- ... -.............................
40-45 ft.: No ~CLAVEV SILT (Ml.): Gray; Increashg clay
raeoveIV: heaving '--

- content with depth.
sand. f-

- f-- .................................................. -.......... -...... _- .. _-
PIO=O~

Woterobout f-
- ctAY (Cl.): Gray: very had; contains 209 ft. depth. f--- shale fragmen1s. CGI-

f-
- f-- f-
- f-

~ f--

f-
- f-
- t--,..
-

- P1D=Oppm
- CGI-Q% f-
- f-
- I-- I-

~ 50-55 ft.: f--
recoveIV 3.5 ft. I-

- f-
- I-
-

P1D-O~
f-

- f--- CGl- '--
- -- TOP OF BEDROCK 0 54.5 FT. --

55- SHALE: Weathered: clayey. -- -
-

·nMESf6iiiE:··~;·ShOieY;·~;wgs·····
Rae. 4.0/5.0 ft. -

- 8O'lI. -
- to 1/2" diem. 1 8"): fractur • -- P1D- Or ~
- CGl- f-
- f-
- f-
- f-

60- 60-60.5 ft.: Shale Interbed. f--
- f-
- Rec. 4.0/5.0 ft. f-
- 61.&61.7: Shale seam. SO" f-
-

P1D- Or f-
- 62.25 ft.: Verllcal fractures In core for f--

- next 7-10 ft..
CGl- e-

- f-
- f-
- I-

65- f--- Rae. 3.5/5.0 ft. f-
- 70% f-
- P1D- Or I-
- CGI- f-

- f--
-
-

~ -
- ~

70- f--

~
-

Rae. 3.3/5.0 ft. I-
- e-
- P1D- Or 66%

f-- CGl- f-
lj

IPROJECT IOWA N?Mf AMMUNmON PLANT HOLE No. 14-C



HTW DRILLING LOG HOLE No. 14-C
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Janusz Pyrlch OF 3 SHEETS

DESCRIPTlON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d a f 9

- SOme as aOOve f---

- PID-Or f---

- 73-75 ft.: Shale Intert:>ed.
CGI= f---

- f---

- f---

75---- f--

- f---

- f---

- f-

- -
- END OF BORlNG!'J 77.1 FEET. -
- CONSTRUCTED AS PIEZOMETER WI1H -
- 2-1NCH PVC RISER AND HOOT LONG -

- POROUSTlP. -
- ~

- I-
- I-
- I-

- f--
- f---

- I-
- f---

- I-
- f--

- f---

- I-
- f---

- f---

- f--
- I-
- f-
- I-
- f---

- I---
- f---
- f-
- f-
- f---

- f--

- f-
- f---

- f-
- f---

- I---
- f---

- f---

- f-
- f-

- f--
- -
- I--
- I--

- I-
- f--

- I-
- I-
- I-
- I--

- f--

- I-
- I--
- I--
- -

- -
- ,-.
- I--
- I--
- I--

- f--

- I-
- I--
- I-
- ,-.

- f--
- I-
- I--

- -
- ,-.

- ~

- f-

- '-
- I--
- -

- -
- -
- f---
- I-
- l-

IPROJECT IOWA I'omIoV AMMUNmON PlANT HOLE No. 14-C



lyoo
HTW DRILLING LOG HOLE No.

14-D
1. COMPANY NAME

HARZA ENVIRONMENTAL SEIMCES. INC.
12. DRILLING SUBCONTRACTOR SHEET 1

USACE/Omaha District. Geotechnical Branch OF 2 SHEETS

3. PROJECT 4. LOCAnON
Middletown, IowaIowa Army AmmunITion Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100c

7. SIZES AND TYPES OF DRILLING 6-1/4' Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Road K (N 287.167. E 2,273A58)

9. SURFACE ELEVATION

Ground =676.81. TOC =679.05

10. DATE STARTED [11. DATE COMPLETED
April 21. 1997 I April 21. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
22.5 ft. 20 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
21.1 ft. 10.72 ft. on 4/25/97

14. TOTAL DEPTH OF HOLE
43.6 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

12.33 ft (TOC) dLl1ng basewfde meosLl'emenfs

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISnJRBED 19. TOTAL NUMBER OF CORE BOXES

None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

%

22. DISPOSITION OF HOLE BACKFILLED MCNrTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Piezometer Janusz Pyrich

ELEV. DEPTH DESCRIPnON OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR <XlRE BOX No. SAMPLE No. COUNTSa b c d 9 I g h

0 - SILlY ClAY (Cl): Black; wftl1 organics; f-
- topsoil, f--
- f-
- -- ..... --_ .....................................--_.. _- .......-. __ .-.-_...- PlD.Oppm f--- CLAY (Cl.); Brown/gray; plasltc. CG/. O'X. I-- r-- r-- f--
- r-

S- f---- f--- r-- f---
PlD = 0Jr"

f--
- f---- CG/= f-- -- r-- -

Ie--
CD

-- -- a. -- E -
-

PID-0Jr"
g -- CG/. a -- -::;)- c -- 'E r-- 0 r-

15-- ..........._---._.----_..... _--_........__ .-- .....__....._-_....-..__...-- 0
f---- SILlY CtAY (Cl): Brown to gray; trace r-- lInesand. f--

- r-- r-- .............._-----_._--_.-..._--_............... -- ...-.................- P1D- 0Jr" f---- SILlY ClAY (el); Brown; very soft; wet. CGI=
f--- r-- r-

~ r-
... ·SANDYciAY"'ci:i:..iiiOWii;·SCitUiOi8d;·····..······ ~- f-- contains sandstone gravel to I' dlam.

f--- 22.25-22.51t.:~ SAND; scm.aled. '--
- TOP OF BEDROCK AT 22.5 FT. -

P1D=o~m ~

- SHALE: Weathered CGI= 22.5-30.5 ft.: No -- sample. weathered -- bedrock. r-

2S-=
-
~- f---

I I

-- -- -
IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 14-1)



HTW DRILLING LOG HOLE No. 14-D
PROJECT INSPECTOR SHEET 2

IOWA AAMY AMMUNmON PLANT Janusz Pyrlch OF 2 SHEETS

DEPTH DESCRIPTION OF MATERIALS ABD SCREENING GEOTECH SAM'LE ANALYTICAL BLOW REMARKSELEV. FESULlS OR OORE BOX~. SAMPLE No. COUNTSa b c d e f 9
h

-
P1D-Or

-- -- CGI- -- -
~ -

-
Rae. 4.2/5.0 ft. -- 30.5 ft.: LIMESTONE: Cherty. fractured. 84% -- vertical fractures filled with calcite; fossll- -

- Iferous; cherts are 2" dlametered. very -- fractured. P1D :zOr -- CGI= -- -- -- -
~ -

Rae. 3.0/5.0 ft -- 60% -- -- -
- P1D=Or -

- CGI= -
- -
- -

~
-
-

41.6-42.0 ft: SAND. brown. fine-gained Rae. 2.3/3/6 ft -- -
- 64% -
-

P1D:zOr
--

CGI=- -

- BORING COMPLETE AT 43.6 FEET. -
~, CONSTRUCTED AS PIEZOMETER WITH 1"

-
- PVC RISER AND POROUS TIP.

-
- -
- -

- -- -
- -
- -
- -

~ -
- -
- -
- -

-
- -
- -- -
- -

55-
--

- -

~
-
-

-
-

- -
- -

60-
- -
- -
- -
- --
- -
- -
- -
- -

65-
--

- -
- -

-~
-

-
-
-
-

70-
--

- -
- -
- -

IPROJECT OQWA ARtYf( AMMUNITION PlANT HOLE No. 14-0



HTW DRILLING LOG HOLE No.

14-E
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTALSElMCES,INC. USACE /Omaha District. GeotecmicaI Branch OF 3 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

RIchard CaTolI Gus Pech GP-l100C

7. SIZES AND TYPES OF DRILLING 6-1/4" Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME spilt spoon sampler On Road A (N 298.556. E 2.262.676)

9. SURFACE ELEVATION

Ground =689.81. TOC =691.28

10. DATE STARTED 11. DATE COMPLETED

April 15. 1997 April 17. 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
88.5 ft. 16 ft. (Approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
20.0 ft. 46.46 ft. On 4/25/97

14. TOTAL DEPTH OF HOLE
108.5 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDiSTURBED 19. TOTAL NUMBER OF CORE BOXES

None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

%

22. DISPOSITION OF HOLE BACKFILLED MCNrrORIl\G WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Piezometer Janusz Pyrich

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9 h

0 - TOPSOIL/CLAY (Cl): Brown, silty. o-s ft.: -
- 1.5 ft. recovetY -
- -
- P1D=o~m -

- CGI- -
- -
- -
- -
- -

5-" ---.-------- ...................................._- .. -._---_._----- -
- CLAY (CL): Gray. silty. dry.

5-10 ft.:
-

- -
- 3 ft. recovery -
-

P1D-O~
-

- -
- CGl= -
- I-- I-
- f-

II}-- ....._-_._-.-- ...........................................................- f--
- Sandy CLAY (CL): Dry; sand tine to medium CD 10-15 ft.: lost f-
- grained; silty with gravel; gravel angUlar to a. ~Ie.went f-
- E down to I-
- I" dlam. 5l recover. I-

P1D-O~-
CGl- ~ r-- 0 I-:l- C I-

- 'E I-
- 8 16 ft. I-

15-- ._-..... -...................................... ----- ...... -............ , . f--
- Silty CLAY (CL): Brown, saturated at 16'; .... I-
- contains sand and gravel; gravel rounded I-
-

to 1/4"; some angular to 1-1/2". I-
- '--

- P1D-O~ -
- CGl- -
- -
- -
~ -.............-.................................._.-.- ................. --, -

- CLAY (Cl): Brown; contains trace -
- rounded gravel to 1/4". -- -
- -
~ P1D-O~ -

- CGl= -- -
- -

2S--= I-
····CiAy·(Cl'·:··Ught·brov.i;;:·sH1Y'v.ii!h·graveitcj··· r-- I-- 1/4". I-- I-- l-

IPROJECT IOWA ARMY AMMUNiTION PLANT HOLE No. 14-t:



HTW DRILLING LOG HOLE No. 14-E
PROJECT INSPECTOR SHEET 2

IOWA AAMY AMMUNmON PlANT Janusz Pyrich OF 3 SHEETS

ELEV. DEPTH OESCR IPTION OF MATERIALS Flao SCREENING GEOTECH SAM'LE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f g h

-
P10-0ppm -

- -
- CGI-Q% -
- 29 .5-30 ft.: SAND(SP); Brown; fine -

~ __________~~!~~:_~~r.~~: ______________________________ -
--- -

- CLAY (Cl): Ught brown; contains seams of -
- sand 0.3' to 0.5' thick; sand fine grained; -
- trace subrounded gravel to 1/4" d1am. -
- -

- P1D = o&m ! -
- 32.5-33 ft.: Fine SAND with rounded CGI=

~
-

- gravel to 1/4". -
- -
- ~ -

~ ---CLAV(Cl);--oaii(-gray-V"ijh-;;'eams-C;'-medlUiTi- ;:) -
.&; -

- to coarse sand and small gravel to 1/6'. C -
- 8 -
- -

- P1D=O~
- 36-36.3 ft.: M edlum-coarse SAND. CGI= -
- -
- -
- 39.3-40 ft.: Fine-coarse SAND. -
~ -

- -
- 41-41_2 ft.: Coarse SAND. -
-

P1D=O~
-

-
- 42.5-43 ft.: Fine SAND. CGI= -
- -
- 43.5-44 ft.: light gay SAND. -
- --- Heaving sand....,

SAND (SP): Gray; saturated; medium to in augers. --
- coarse grained. -
- ----:,"

-
- CLAY (CL): Gray, sandy. P1D=O~ -CGI=

-
- CLAY (CL): Gray; Silty; very hard. -
- -

so---=:
-

-
- -
- -
- -

-
P1D.O~- CGI- -

- -
- -
- -

55
CLAY (CL): Gray; very hard; trace small --

- gravel to 1/6" diam. -
- -- -

- P1D=O~- CGI= -
- -
- -
- -

60-
- -
- -
- -
-

P1D-O~
-

-
CGI-- -

- -
- -
- -

65-
- -- -
- -
- -

-
P1D=O~-

- CG/= -
- -
- -

70-
- -
- -
- -
- -

IPROJECT IOWA ARMY AMMUNITION PlANT HOLE No. 14-E



HTW DRILLING LOG HOLE No. 14-E
PROJECT INSPECTOR SHEET~

IOWA AAMf AMMUNmON PlANT Janusz Pyrich OF 3 SHEETS

DESCRIPTION OF MATERIALS FRO SCREENING GEOTECH SA/oIPlE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX 1\\:). SAMPLE No. COUNTS
a b c d 9 I 9

h

- same as aoove e-
- PlD -Oppm I-
- CGI",O% e-
- I-
- I-71 l-

e-
l-
I-

-3 PlD=O~m
e-
f----CGI ..
l-
e-

- e-
- e-

80- f----
- e-
- I-
- e-
- PlD-O~m I--

- CGI- f.-
- I--

I--
- CLAY (Cl): Gray with weathered limestone. I--
- I--

f.-
00_

CLAY (Cl): Gray with weathered limestone I--
- and shale. I--

- I--
-

PlD.O~m
I--

- CGI .. I--

- TOP OF BEDROCK 88.5 FT. I--
I--

- LIMESTONE: light gray; dolomitic; contains Rec, 3.5/5 ft. I--

- thin Interbeds of green shale. fractured. 70% I--

90- f.-
- I--

- I--
- PID-Or I--
- CG/= I--

- I--

- I--
- Rec. 6.5/10 ft. I--
- 65% I--
- I--

95- I--

- I--
- I--
- I--
- PlD=Oppm I--

- CGI .. Q'X, I--
- I--

- I-
- I-
- I-

1~ r--
I-

- L....

- -
- e-

- PID=O~m L-

- CGI= -
- ~

- Rae. 3.5/5 ft. -
- 70% -

105- -
- -
- -
- PlD-Or -
- CG/- -

- L-

- -
-

END OF BORlNG!'J 108.5 FEET.
~

- -
110-

CONSfRUCTED AS PIEZOMETER Wl1H
;--HNCH PVC RISER AND 2-fOOT LONG L..... - POROUSTlP.- -

- -
- -- -
- -
- I-

~ - -
- I-

- r--

~
- I-
- I-
- I-
- l-

t;

IPROJECT IOWA Jl.RM'{ AMMUNITION PlANT HOLE No. 14-E



HTW DRILLING LOG HOLE No.

14-F
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SER'VlCES, INC. USACE/Omaha Dis1rict. Geotecmical Branch OF 2 SHEETS

3. PROJECT 4. LOCATION
Middletown. IowaIowa Army Ammunition Plant

5. NAME OF DRIL LER 6. MANUFACTURER'S DESIGNATION OF DRILL

Richard Carroll Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 6-1/4" Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Road K (N 285,499, E 2,260,874)

9, SURFACE ELEVATION

Ground = 675.16, TOC = 677.20

10. DATE STARTED 11. DATE COMPLETED

April 24, 1997 April 24, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
21.6 ft.

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
21.9 ft.

14. TOTAL DEPTH OF HOLE
43.5 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
21.60 ft (TOC) during basewide measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

None

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTI-ER (SPECIFy) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

%

22. DISPOSITION OF HOLE BACKFILLED MCNrTORlN3 WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

Piezometer Janusz Pyrich

ELEV. DEPTH DESCRIPTION OF MATERIALS FRO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX NJ. SAMPLE No. COUNTSa b c d e f g h

° - TOPSOIL CLAY (Cl.): Brown, silty, plastic. -
- -
- -
- PlD=O~m -

- ... -...... --.---- ..............--.--.-_ ............... -... ---- ..... -.. -. CGls -
- CLAY (Cl): Brown, plastic, very soft. -
- -
- -
- -

5- -
- -
- -
- -
-

P1D.O~
-

- -
- CGI= -
- f-- f-- r-

1~ .......... -- .. -_. __ .................... ----_ ...............-... ----------- r--- CLAY (eL): Brown, very silty with sard seams.. Qj f-
- ~ f-- E r-0-

P1D.O~m
(/) r-

- CGI- ~ r--- 0 f-::)- c r-
- 'E f-- 8 '-

15-- ~

- f-- '-
- 16.5-17 ft.: Very sandy CLAY, coarse. f-- '-

- P1D.O~ -
- 17.75-18 ft: Coarse sand with gavel CGI- -
- to I" dlam. -
- 19.25-19.5 ft.: Medium-tine sand. -

~- TOP OF BEDROCK 20.0 FEET. -
-

- SHALE, Weathered; no sample. -
- -- --

Rae. 3.8/5.6 ft. Start COring -
P1D-O~ -

- UMESTONE: LIght gray; very sheley; contains CGI= 68% 21.6 ft. f-- 1-1/2" cavi1y. f-- f-
- r-

25-- r--
- f-
- r-
- Rae. 2.2/3 ft. f-
- 73% r-

IPROJECT IOWA NMIY AMMUNITION PLANT HOLE No. 14-1-



HTW DRILLING LOG HOLE No. 14-F
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNI1l0N PlANT Janusz Pyrlch OF 2 SHEETS

ELEV. DEPTH DESCRIPTION OF MATERIALS FIElD SCREENING GEOTECH SM'PlE ANALYTICAL BLOW REMARKSF£SUl1S OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Some os above
PlD.O~

f-
- I-
- CGI.

f-
- I-
- I-

~~
'-----

- UMESTONE: Light gray; dolomitic; cherty; Rae. 9.1/10 ft. I-
- very shaley. 91% I-
- I-
- I-

- PlD = oppm I--
- CGI =01. I-
- I-
- I-
- I-

35- '-----
- I-
- -
- -
- -

- PID=Oppm -
- CGI=01. -
- -
- -
- -
~ -40 ft.: Vuggy horizon. Vugs to 1/8'. Rae. 3.8/5 ft. f-

- 76% I-
- f-
-

PlD=O~m
I-

- '------ CGI= I-
- f-
- I-
- '-.-...

I--
- BORING COMPLETE !'J 45.0 FEET. f-
- CONSTRUCTED N) PIEZOMETER WITH l' f-
- PVC RISER AND POROUS TIP.

-
- I-
- I-
- f-
- I-

~ '-----
I-

- I-
- I-
- I-

- I--
- I-
- '-
- -- ~

55- -- -
- -
- -
- -

- -
- f-
- I-
- I-- f-

60- '-----
- f-
- '-
- -
- '-

- '-----
- I-
- I-
- I-
- f-

65- I--
- I-
- f-
- f-
- I-

- '------ f-
-

il -
N - I-

! - I---

~
- -
- -

~ - '-
~ - -u

IPROJECT IOWA ARM{ AMMUNmoN PI..ANT HOLE No. l4=F



APPENDIX A
GEOLOGIC BORING LOGS

A-7 Task 16. Additional Groundwater Data, Line 3



HTW DRILLING LOG HOLE No.

16-A
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARIA ENVIRONMENTAL SEINICES, INC. USACE/Omaha District. Geotechnical Branch OF 13 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aUQers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 3 eN 299,601; E 2,267.991)

9. SURFACE ELEVATION
Ground: 694,35; TOC: 696,30

10. DATE STARTED 11. DATE COMPLETED
May 12,1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
109,5ft,

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
0,5 ft,

14. TOTAL DEPTH OF HOLE
110 ft,

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
17.42 ft.. du~ng bosewlde water level measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MOIlIlDRING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A, Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No, SAMPLE No, COUNTSa b c d 9 I 9
h

0 - SILlY CLAY (Cl): Dark brown; moist; soft; -
- contains rootlets. 0-5 ft.: Recovered -
- 3 ft. sample. -
- -

- -
- -
- -
- -
- -

1- -
- -
- -
- -
- '-

- -
- -
- -
- -
- -

2- t--
- 0 f-
- li f-
- E f-0- <I) f-

- a r--
- f-::J- C f-
- ..

f-c
- 0 f-

3- 0 r--
- f-
- f-
- I--
- -

- -
- -- -- -
- -

4- 4 ft.: Yenawtsh brown mottling. -
- -- -- -
- -

- -
- -
- -- -- -5-- - - - - - - - -
- SIllY CLAY (Cl): Mottled gray a~e1IoWlsh P10-0r -
- brown. some black: moist: sott to ; trace CGl- -- fine to vet'( cocne.~liarto subrounded -- sancl: occasional a r gravel to 3/4' dIam. -

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 16-A



HTW DRILLING LOG HOLE No. 16-A

PROJECT INSPECTOR SHEET2
IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 13 SHEETS

DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 I g h

- Some as above e-
- I-
- e-
- I-
- e-

6- I--
- e-
- I-
- I-
- I-

- I--
- I-
- e-
- e-
- I-

7- I--
- I-
- -
- -
- -

- -
- -- I-
- e-
- -

8- ID -
- Ii. e-
- E I-
- ~ I-
-

~
e-

- I--
- c I-
-

~ I-
- I-
- e-

9- I--
- e-
- e-
- ~.,,'

-
-

- e-
- I-
- I--
- I-

10-- I-
- P1D-Oppm I--
- po- - - - - - - - CGt-Q% I--
- SANDY SILTY CLAY/ClAYEY SILT (CL/Ml): I-
- Yellowish brown; some gay and black mott- I--

- Ung; molst to wet; sott to stitt; sand line to I--
- very coarse. angular to subrounded; occos- -- lonal gravel to 3/4' diem•. e-
- e-
- e-

ll- I--
- I-
- -- e-
- L-

- 11.5 tt: 1 It. thick sott wet zone. I-
- e-
- I-
- e-
- e-

12- I--
- e-
- I-
- I-
- I--

- I--
- I--
- I-
- I-
- I--

13- I--
- I--
- I-
- I-
- I--

- I-

-
-

ii -

~
- I-

14-~TYCiAY(Cb: MOt1IedPategreen:vel~ I-
:5 I--:Jl -

~
- brown; moist to wet; stttt; trace tine to vetV I-
- coarse. ~u1arto subrounded sand; occas- I--..,
- IonaI gav to 2· dlam• I--9

u
IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e r g

- Some as above -
- -
- PID ~Oppm -
- CGI-Q% '-

- -
15-- -

- -
- -
- '-

- -
- -

- -

- '-
- -- '-

16--- -
- -
- '-
- f-
- '-

- >--
- f-
- '-
- f-
- '-

17-- f---
- f-
- '-
- f-
- '-

- f---
- f-
- '-
- f-
- f-

18--- f--

- f-
- '-
- f-

- f-
_. f---

- f-
- f-
- f-
- f-

19-- f---
- I-
- f-
- f-
- I-

- I--
- -
- '-
- -

ro--= -
P1D· 0 ppm -

- -
- CGI-Q'l(, -
- -
- -

- -
- -
- -
- -
-

21-- f---
- '-
- f-
- f-
- f-

- I--
- f-
- f-
- f-

~
f-
I--

- f-
- f-
- f-
- f-

- f---
- f-
- f-
- f-
- f-

2A - - - - - - - f--
- SANDY CLAYEY SILT (Ml): Yellowtsh brown; I-
- moist; stItf; sand the to very coarse. angular I-
- to subrOU'lded; occasional angular to sub- I-
- lOU'ldecl gravel to 1.5' diem. l-

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS FRO SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e r 9

- Some as above -
- -
- -
- -
- -

24---- -
- -
- -
- I--
- I--

- t--- I-
- I-- I-
- f-

25--
P1D.O~ I--

- CGl= f-- -
- -
- -

-- -
- c-
- f-- f-
- ~

2lr-- 26 ft.: Becomes streaked wtth light r-- gray. f-
- r-
- r-
- ~

-- r-- I--
- r-
- r-- -

27- P1D- Or -
- CGI. -
- -
- ~

- I-
-

- r-
- ~

- f-
- ~

28-- r-
- f-
- ~

- I-
- I--

- r-
- I--
- I--
- I-

~
I--
r-
--
--

- -
- -- -
- r-
- I--
- t--

~
~

r--P1D=or r--
CGl .. I---

~-
--

- -
- -
- -

--
f--

31-- ~

--
,---
I---
~-
I---
r--

-

'8 -
I-

~ 3~ I--

~ - r-
- t-

~ - I-
~ - l-
t,;

HOLE No. 16-AIPROJECT IOWA ARM'( AMMUNmON PlANT



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Some as above I--

- I--

- c-

- I--

~
I--
'--

- I--

- I--
- I--

- I--

- f--

- I--

- I--

- I--

- -ן

M--- f--
- I-
- I--

- I--

- I-
- f--

- I--

- I--
- I--

~
I--

P10 .. 0ppm f--
CGI-Q% I--

- I--
- I-
- I--

- f--
- I-
- I--
- I-

~
I--

I--
- I--
- I--
- I--
- I--

- I--
- I--

- I--
- I--

- I--

3"1- I--
- I--
- I--

- I-
- I--

- I--
- I--
- I--
- I--
- I--

38---- f--
- I--
- I--
- I--
- I--

- f--
- I-
- "-
- I--

- I--
39--- f--

- I--

- -
- -
- I--

- f--
- I--

- I-
- I--

--= P10=Or
I--

~CGI- I--
- I--
- I-

- I--

- ~

- I--
- I--

- c-

4~
l-
f--

~
- I--
- I-
- I--
- l-

i;

IPROJECT IOWA ARM( AMMUNmON PlANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 6

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

ELEV.

I

DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d 9 f 9
h

- Some as above f--
- f--
- f--
- f--

~
f--
~

f--
- f--
- f--
- f--

- ~

- f--
- f--
- f--
- f--

1
f--
f--
-
~

-
~

f--
f--

- f--

~ f--
~

- f--
- f--
- I-
- f--

- f--
- I-
- f--
- I-
- f--

oP - - - - - - - f--
- SILTY CLAY (CL.): Mottled oliveg~and P1D"Or f--
- medium brown; moist: medlLnl to stitt; CGI=

I-
- contains line to very coarse, angular to sub- I-"
- rounded sand; occasional gravel to l' diem.

-
- I-
- f--
- f--

~
l-
I--
I--

- f--
- I-
- I--

- f--
- f--
- -- -
- -

47-- -
- -
- -
- c-
- -

- -
- f--
- f--
- f--

~
f--

I--
- f--
- f--
- f--
- f--

- ~

- f--
- f--
- f--

4~
f--

I--
- f--
- f--
- f--
- f--

- ~

-
- ,":':''>l<

~ -

~ ro--=: I--

~ I-
- I-

~ - P1D-or I-]I - CGl- l-
t;

IPROJECT IOWA AAMV AMMUNmON PlANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 7

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPnON OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c: d e r 9

- Same as above f--
- -
- -
- -
- -

51- -
- -
- I--

- -
- I--

- -- I--

- f-
- 50-55 ft.: 3 ft. or f-
- saIT'4J1e recovery.

I--

52----- Probably due to I-

- loose sand. f-
- I--

- f-
- I--

- I-
- f-
- f-
- I--

- f-
_A - - - - - - - I-

- SAND (51'): Gray; wet; loose; fine to medium f-
- I--

- grained; subangular to subrounded. f-
- f-

- I-

- f-
- I--

- I--

- f--
54----1- - -7- -7- - - I-

- f--
- I--

- SILTY SANDY CLAY (Cl): Mottled gray, olive f--
- gray, yellowtsh brown: moist; stftt; sand ang- f--

- ular to subrounded. tine to very coarse; I-

- contains small wood fragments «1/2'). f--
-

PlD~Or
f--

- CGI- I--

- I--

55--- I-
- f--
- I--
- f--
- f--

- I-
- -
- f-
- I--
- -
~ -- I--

- -
- -
- -

- -
- -
- -
- -
- -

57-- -- -
- -
- -
- -- r--
- -
- -- -

sa--= -
-

- I--
- f--
- I--
- f-

- I-
- I--
- f-
- f--

5~
f--

I

I-
- I--
-- f--
- I--
- I--

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Some as above
P10 .. 0ppm I---

- CGI-Q% I---
- I-
- I---

~
l-
f--
I--

- I--
- f--
- I--

- f--
- I--
- I--
- I--
- f--

61-- >--
- f--
- I---
- I-
- I---

- f--
- I---
- I-
- I---
- I---

6~ - - - - - - - I--
- SANDY SILTY CLAY (Cl.): Mottled nght olive f--
- ~ to medl\lTl dar\< gray; moist; s1I1T: I--
- e fine to very coarse. subangular to I--
- subrcx.nded sand; occaslonol gravel to -

- 2' dlam. -
- -
- -
- -

~ -
>--

- -
- -
- --

-
- I--
- f--
- I--

~
I--

f--
- f--
- I--
- I--
- f--

- f--
- -
- -
- -

~ -
-

- -
- P1D=Or f--
- CGI= I---
- I---

- f--
- I---
- I---
- I---

~
~

f--
- I--
- f--- I--
- I--

- f--
- I---
- I-
- I---
- I---

61-- P1D=Or f--
- eGl- I--
- f--
- I--
- f--

- -
-

",,1i_~'

-
~ -

- -
~ 68--- I--.<:

I---l -
- I-
- I---

'" - I---~
lj

16-AIPROJECT IOWA AAMY AMMUNmON PLANT HOLE No.



HOLE No.
tfol

HTW DRILLING LOG 16-A
PROJECT INSPECTOR SHEET9

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS
FI8.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d 9 f 9

- SOme as above f-
- f--

- f-
- f--

- f-
6~ f--

- f--

- f--

- f-
- f-

- f--

- f-
- f--

- f-
- -

70-- -
- -
- I--

- I--

- f-
- I--

- f--

- f-
- I--

- f-
7l- I--

- f--

- f--
- f--

- f-
- f--

- f-
- f-
- f--

- f-
72-- PID-0Ji,Pm I-

- CGI= f--

- f-
- f--

- f-
- I-

- f--

- f-
- f--
- f-

73--- f--
- f--

- f--

- f-
- f-

- f--

- -
- -
- -
- -

7~ -
- -
- -
- -
- -

- -
- -
- -
- -
- -

75--- P1D-Or I----
- CGI= f--
- f--
- f-
- f-

- f--

- f-
- f-
- f-
- f--

76-- I-
- f--
- f-
- f-
- f--

- I-
- f-
- f--

- f-

7~
f-
f--

~
- f--
- f-
- I--
- I--

l)

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEETlO

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTEa-t SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTSa b c: d e I g h

- Some as above I-
- I-
- I--
- I-
- I-

78--- I--
- f-
- I----
- I-
- I----

- I--
- f-
- I-
- f-
- I-

79- f-----
- I-
- I-
- f-
- I--

- I-
- I-
- I-
- I--

ro-= l-
I--

- I--
- I-
- -
- -

- -
- -
- -
- -
- -

81--- 81 ft.: 1-2" saturated sand seam. -
- -
- -
- -"-

-
- I-
- I-
- I-

8~
I----
f-----

- I-
- f-
- I-
- f-

- I--
- -
- -
- -

~
-
-
-

- -
- I-
- -- 81 ft.: 1-2" saturated sand seam. I--

- f-
- I-
- I----

~
l-

f--
- I----
- f-
- I----
- I-

- 81 ft.: 1-2" saturated sand seam. I--
- I-

- I----
- I-

u-= I-
P1D-Or -

- CGI. -
- -
- -
- -- -
-
-

~ -

~
-

A - - - - - - - co--

1 - SIllY SAND (sp): Yellowish brown; saturated; -
- medum dense: very line to medium. I-

- I----.., - I----9
u

HOLE No. 16-AIPROJECT IOWA ARMY AMMUNmON PlANT



HTW DRILLING LOG HOLE No.

16-A
PROJECT

IOWA ARMY AMMUNmON PlANT
INSPECTOR

Roger A. Wilson
SHEET 11

OF 13 SHEETS

ELEV.
a

DEPTH
b

DESCRIPTION OF MATERIALS
c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL
RESULTS OR CORE BOX No. SAMPLE No.
de'

BLOW
COUNTS

9

REMARKS
h

-
-
I-­
I--
~

~

I-­
f­
L-

f­

I--­
I-­
f­
I-­
f­

f--­
f­

I-­
f­

I-­
I--­

I-­
I-­

I-­
I-­
I-­
I-­

l­
I-­
I-­

I-­
l­
I­
l­
I-­

I-­
I-­

I-­
I-­

l­
I-­
l­
I­
I-­

l­
I-­
l­
I-­

l­
I-­
I-

-
L-

-
'-

-
L-

L-

-
-
-
-
-
-
-
-
-
-
--
~

~

-
-
I-­

I-­
I-­

l­
I-­

l­
I­

l­
I­
I-­
I-­

I-­
l­
I-­

I-­
I--

PfD-Oppm
CGI-O%

PfD .. Oppm
CGI-O%

Some as above

92 ft.: 1 ft. thick soft layer.

90-95 ft.: Sond stringers <1/8' thick.

SILlY ClAY (Cl.): Mottled light olive get{ to
medium gfct{; moist to wef: s11ft; trace ftne
to coarse sand.

-
-
-
-

-
-
-
-
-

88--
-
-
-~ - - - - - -
- SILlY SAND (Sp): Gray; saturated: loose:

- ftne to very coarse.
-
-
-
-

-
-
-
-
-

8~

819-_--\o-SANDY SlLiYCIAY'(Cl.)7'Motfj;j liehi'eJ.;;
- gfct{ to medium gret{; molst to wel: s11ft to
_ hard; trace ftne to coarse said; occasional
_ angular gravel to 1" dlam.; contains wood

_ fragments.
-
-
-

~
-
-
-

-
-
-
-
-

9l----
-
-
-
-

-
-
-
-

~
-
-
-

-
-
-
-
-

93--
-
-
-
-

-
-
-
-
-

94---
-
-
-
-

-
-
-
-
-

95-----
-
-
-
-

'8

~
~

~
9
u ....-_.....__........,."':'::'="':':~-'=~~~~:':":":=~~::---_..._--_..... ..,.~~o:-_ ....~..,..-:-__....L_

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 12

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f 9

- Some as above e-
- e-
- e-
- e-
- r-

96---- f--
- r-
- r-
- e-
- r-

- f--- e-
- r-- t--
-

97.w ft.: Locally sandy. r-
97-- f--

- r-
- ,--
- -
- r-

- ~

- r-
- r-- r-
- r-

98-- ~
- t--
- t--
- t-
- t--

- t---
- I-
- I-
- I-

~
r-
r--

- r-
-

~,-
-

-
- t--
- t-
- t--

100--=
t-

PlD=Or t--
- CGl= t--
- I-
- I-
- t--

- t---- -- r-
- r-
- r-

101-- 101 ft.: Becomes hard. -
- r-
- r-
- r-
- r-- f--
- t-
- t--
- r-
- r-

102-- t--
t--
t--

- t--
- -

- -
- ,--
- -- r-
- r-

103-- r--
- e-
- r-
- r-
- t--

- r--
- I'"-

'B -
t--

~
-

r--104-
~ - r-

- r-
~ - r-
~ - e-
li

HOLE No. 16-AIPROJECT IOWA AAM{ AMMUNmON PLANT



HTW DRILLING LOG HOLE No.

16-A
PROJECT INSPECTOR SHEET 13

IOWA ARM'( AMMUNmON PlANT Roger A. Wilson OF 13 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS

a b c d e f 9
h

- Same os above I-
- f-

- f-

- I-

lOS-=
PlD. 0 ppm

I-
r-CGI. Q'I, f--

- I-
- f-

- f---
- f--

- f-

- f-

- f-

- f---
1~ f--

- I-
- f-

- f---
- f-

- f--
- f-

- f-

- f---

1~
f-
r--

- f-

- I-
- f-

- f---
- f--

- f-

- I-
- f-

- f-

In" - - - - - - - f--

- GRAVEllY SAND (SP): w/Sllt;rcav:wet; loose; I-
- fine to VefY cocrse. ~lJar 0 subrounded: f-

- gravel Is angular to 2' am. f-

- -
- -

- -
- -
- -

I~
-

H16AOI02109 r-
- f---
- f-

- f-
- TOP OF BEDROCK CD 109.5 FT. l-

f--
- f-

- UMESTONE (NOT SAMPLED) f-
- f-
- f---

l·n

- END OF BORING AT 110 FEET. f-
- COMPl..ElED AS MONITORING WELL WITH f-
- 2 INCH PVC CASING AND SCREEN. f-

- r-
- I-
- f-
- f-
- f-

It+- -
- -
- I-
- -- -

- -
- -
- -
- -
- -

112-- -
- -
- -
- -
- -

- -
- -
- -
- -

na-= -
-

- -- -
- -
- -

IPROJECT IOWA AA.M'{ AMMUNfTlON PLANT HOLE No. 16-A



HTW DRILLING LOG HOLE No.

16-B
1. COMPANY NAME ! 2. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SErMCES. INC. USACE/Omaha District, Geotechnical Branch OF 4 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oakes Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem aueers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 3 (N 300,701; E 2.268A10)

9. SURFACE ELEVATION
Ground: 699.15; TOC: 701.10

10. DATE STARTED 11. DATE COMPLETED

May 14, 1997 May 14, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 2 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPn; TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
25.2 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
3.71 ft. during basewlde grOLrldwater measurements

18. GEOTECHNICAL SAMPLES DISTURBED

I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
1 None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

X NA %

22. DISPOSITION OF HOLE BACKFILLED MaJf10RING WELL PIEZOMETER 23. SIGNATURE OF INSPECTOR

X NA Roger A. Allison

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d e f g h

0 - SILlY CLAY (Cl.): Doll< brown to block; -
- moist to wet; sott; contains rootlets. -
- -
- -

- -
- -
- -
- -
- -

1- -
- -
- -- -
- -

- -
- -
- I--- I--
- f-

2- f-----
- CD f-
- a. f-
- E I--
- r--------- Sl f-

- SILlY CLAY (Cl.): Mottled reddish brown and
~ f--

- gay; moist; soft to medll.rn slltf; trace nne I--- o medum sand. :::l
C I--- += I--C- 0 f-

3- U
f-----

- I--
- f-
- I--
- -

- -
- -
- -
- -
- -

4- -
- -
- -
- -
- -- ~ - - - - - - - f--
- SANDY SILlY CLAY (Cl.): Mottled IIg1t gay -
- to yellowish brown; moist to wet; soft to -- medium slltf; sand Is nne to medium grained. -
- a'lgoor to subrounded -

5- -- P1D-Or -- CGl- -- I--
- I--

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 16-1:3



HTW DRILLING LOG HOLE No. 16-8

PROJECT INSPECTOR SHEET2
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

""
ElEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR OORE BOX No. SAMPLE No. COUNTSa b c d 9 f 9

h

- Same CIS above I--
- I--
- I--
- f--
- I--

6- I--
- I--
- I--
- f--
- I--

- I- - - - - - - - I---
- SILlY a..AVEY SAND (SC): YellO\/IIsh brown: I--
- wet; loose: lIne to medium grained. I-
- I-
- I--

7- I---
- I-
- I--
- f--
- I--

- -
- -
- -
- -
- 8ft.: 2.5' dlam. slbangular gravel. -

8-- - - - - - - - .i -
- SANDY SILlY CLAY (Cl.): Mottled yelowlsh a. -
- E -brown to light gay; moist; medlum stt1f;

~- sand ft'le to medium grained. -
-

~
-

- -
- c -
- E I--
- 8 f--
- I--

9-
I-SANDY S1LiYa..AYiCLAYEv Slij"'(cLjMb: - I--

- -- Mottled yellowish brown to gray; molst to wet; f--
- soft to medium stt1f; sand tine to coarse; 1--'
- occasional V9lY coarse.

-
- I--
- I--
- f--
- P1D=O&", I--

10-- CGl= I---
- f--
- I--
- I--
- I-

- I---
- f--
- f--
- f--
- I--

Il- l---
- I--
- -
- -
- -

- -
- -
- -
- -
- -

12- -
- -
- -
- -
- f--

- '- - - - - - - - I--
- SANDY SILlY a..AY (Cl.): Yellowish brown: I--
- wet; soft; sand tine to coarse wtIh occasIanal I--
- ~ coarse; contalrwsu~argravel to I--
- 2' lam.; contains charcoal agmenls. I-

13- I---
- f--
- I--

- I-
- I--

- I---
- 1-/
-

~ - I-
- I-

1.r-- I--

j
- I-
- I--
- I-

~ - I--
\;

IPROJECT IOWA ARM'( AMMUNmON PLANT HOLE No. 16-6



HTW DRILLING LOG HOLE No.

16-8
PROJECT INSPECTOR SHEET3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SM1PlE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e ,

9

- Same as above PIO =Oppm ~

- CGI .. Q% f-
- f-

- f-

- f-

15-- f--
- f-
- f-

- f-

- f-
- f--

- f-

- f-

- f-

- '--

16-- ~

- f-
- f-

- f-
- I-

- f--

- I-
- f-

- I-
- I--

17-- f--

- I--

- I-
- I--

- I-
- f--

- I--

- I-
- I--
- I--

18--- I--
- I--

- I-
- I--

- I-
- f--

- I-
- I-
- I--

- I-
19-- 19 n.: becomes mottled yellowish

f--

- brown and gray.
I--

- I--

- I-
- I--

- I--
- I-
- f-

- PlO-Or f-

~
CG/ .. f-

f--
- f-
- L-

- f-

- f-
- f--

- f-

- f-
- f-
- L-

2- - - - - - - - -
- SANDY SIllY ClAY/ClAYEY SILT (Cl/MI.,): -
- Yellowish brown: Joc:aty mottled w/gray: -
- moist: stm: sand~ coarse. angular -
- to subrounded: gravel to 2' diem. f-

- f--
- f-

- '--
- -
~

-
H16B010222 -

- L-

- f-

- L-

- -
- -

- -
- -
- ~

2~
L-

r-
- -
- f-
- f-
- f-

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-8



HTW DRILLING LOG HOLE No.

16-B
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

,..".

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e , g h

- Same as above f--
- I--
- f--
- I--
- f--

24-- I--
- PID=Oppm '--- CGI-Q% -
- -
- -

- ~
- f-
- f-
- f-

~
f-
e---

- f-

- BORING COMPlETE AT 25.2 FEET. I--
- CONSTRUClED ftS MONITORING WELL e---

- WITH 2' D1AM. PVC RISER AND SCREEN. f--
- I--
- f--
- I--

26---- f---
- f--
- I--
- I--
- I-

- e---
- I--
- f-
- f-
- I--

27- f---
- I--
- I-
- I--
-

-
- f--
- I--
- I--

2a-=
f--
e---

- I--
- f--
- f--- f--

- I--
- I--
- f-
- I--

~
I--
'-----

'-
- -- I--
- I--

- f---
- I--
- f-
- I--

»-= I--

I--
- I--
- f--
- f--
- I--

- I--
- f--
- f--
- f--

3t--= f--
-

- I-
- I--
- I-
- I--

- '-----

- f-
-

ii -

~
-

32-- f---

~ - I--

~
- f--
- f--." - I--~

IPROJECT IOWA AAMV AMMUNmON PLANT HOLE No. 16-B



HTW DRILLING LOG HOLE No.

16-C
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES. INC. USACE/Omaha District, Geotechnical Branch OF 4 SHEETS

3. PROJECT 4. LOCATION
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
AJanOakes Gus Pech GP-11OOC

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stem augers 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Line 3 (N 300,002; E 2,268,671)

9. SURFACE ELEVATION

Ground: 695.66; TOC: 697.69

10. DATE STARTED 11. DATE COMPLETED
May 12, 1997 May 12, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 3 ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
25.6 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
4.74 ft. during basewk:le grOU1dwater measurements

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None NA

20, SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21, TOTAL CORE
RECOVERY

X NA %

22. DISPOSrnON OF HOLE BACKFILLED MaIIrTORING WEll PIEZOMETER 23. SIGNATURE OF INSPECTOR

X NA Roger A. Allison

ELEV. DEPTH DESCRIPTION OF MATERIALS FielD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g n

0 - SILlY CLAY (Cl): Dark brown; moist to -
- wet; medll.m stiff: contains rootlets. -
- -
- -

- D-5 ft.: 3 ft. sample -
- recovery. -
- f-
- -
- -

1- -
- -
- -
- -
- -

- -
- -
- -
- -
- f-

2- f-----
- CD f-
- a. f-
- E f-0- til f-

- .. r--
- 6 I-::J- C f-
- '" f-C- 8 I-

3- f-----
- - - - - - - - - I-- SILlY CLAY (Cl): M1attiedg~ to yellowtsh I-
- brown: moist; stiff; trace 1he 0 medium sand f-- contains root1els. ~

- ~

- I-- I-- f-- f-
4- f--- -- -- -- -
- - - - - - - - - -

- SANDY SILTY CLAY (Cl): M1attied IIglt gay -
- to yellowish brown; moist to wet; saft to -
- rnedJl.rn sttrr; sand Is line to medll.lTl grained. -- cnglJar to subrounded. -

5- -
- P1D-O~ -
- CGI- -
- f-
- f-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 16-<";



HTW DRILLING LOG HOLE No. 16-C

PROJECT INSPECTOR SHEET 2
IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

DEPTH DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I 9
h

- Same os above
5-10 ft.: 4 ft. I-- sample f-

- f-
- recovery.

I-
- f-

6- f-----
- f-
- I-
- f-
- I-

- 6.5 ft.: Becomes very soft and wet. f-----
- f-
- I-
- I-
- f-

7- e--
- f-
- -- -
- -

- -
- ~

- -- L.-.

- -
B-I- - - - - - - - ! -

- SILlY CLAY (CI.): mottled gray to olive ~ray E f-
- and yellowish brown; moist; stiff. trace ne

e5l I-- to medium sand. f-
- g I-

- f-----
- C f-

:J 'E I-
8 I-

- f-
9- f-----

- f-
- f-
- 1-.
-

- 9.5 ft.: 0.5 ft. thick. soft. yellowish
- brown. sllfy clay with trace line to I-
- very coarse sand. f-
- I-
- P1D =0of"' f-

10-- CGl= f-----
- I-
- I-
- I-
- I-

- f-----
- I-
- -
- -
- -

11- -- -- -
- -
- -

- -
- -
- -
- e-- I-

12- e--
- f-
- L.-.

- -- L.-.

- e--
- ~ - - - - - - - I-
- SIllY CLAY/CLAm SILT (Cl/MI.): I-
- ~

- Yellowish brown with dark brown & gray
e-

13-
mottles; molst: stiff to very stiff: trace e--vet'( coarse aroJlar sand; occasional

f-- a~ to S\brou1ded gravel to- 1 dlam. I-
- I-
- f-

- ~

- I-
- I-- - I-
- I-

1~ e--
l-ll! - I-

~ - I-
."

- I-jl
t;

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-C



HTW DRILLING LOG HOlENa.

16-C
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e I 9

- Same as above PIO .. Oppm f-

- CGI-Q% f-
- f-
- f-

- f-

15---- f--
- f-

- -
- -
- -

- ~

- -
- ~

- -
- -

1 - - - - - - - -
- ClAYEY SANDY SilT (ML.): YeAowlsh brown -
- W/1~~ay streaks; moist to wet; medum f-
- stitt 0 • contains anglJar to subrounded f-

- line tov~ coarse sand; occasional angular f-
- grovel to • dlam.; locally clayey. f--

- f-

- f-
- f-
- f-

17-- f--
- f-

- f-
- f-

- f-
-- f--

- f-
- f-
- f-
- I-

16-- I-
- I-
- I-
- I-

- I-
- I-

- I-

- I-
- I-

- I-
19-- f--

- I-

- I-
- I-

- I-
- f--

- -
- -
- -

~
-

P10-0ppm -
- CGI-Q% -
- -
- -
- -

- -
- -
- -
- -
- -

21-- -
- -
- -
-
- I-

- I-
- I-

- I-
- f-

~
I-

P10-0ppm I-
- CGI-Q% I-
- I-
- I-
- I-

- I-
- I-
- I-
- I-
- f-

23-- f--
- I-
- I-
- I-
- l-

IPROJECT IOWA AAM'( AMMUNmON PlANT HOlENa. 16-C



HTW DRILLING LOG HOLE No.

16-C
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 4 SHEETS

,¢.;

DESCRIPTION OF MATERIALS FIB.D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Some as above f.-
- I-
- I-
- Hl6C0l0224 f.-
- I-

24---- f--
- -
- -
- -
- -

- -
- -
- -
- -

~
'-
f--

'-- I-
- f.-
- P1D=Or I-

- CGI- f--

-
BORING COMPLElE AT 25.6 FEET. I-

- I--
26-- CONSTRUCTED AS MONITORING WEll

f--
- WI1H 2" DIAM. PVC RISER AND SCREEN.

I--
- I-
- I--
- I-

- f--
- f-
- f.-
- -
- -

27- f--
- '-- f-
- I--
- I-

- I-
- f.-- f.-
- '-
- I-

28--- f--
- I-
- f.-
- I-
- I-

- I---
- I-
- ~

- f-

~
~

f--
f-

- f-
- f.-
- I-

- f--
- I-
- I-
- I-

»---= f.-

f--
- I-
- I-
- I-
- I-

- f--
- I-
- I-
- I--

- I-
3l---- -

- -
- -
- -
- -- -- f.-

- 1-''''

t - I-
- f.-

~ 32---- f--

~ - f.-
- I-

~ - I-

~ - l-

IPROJECT IOWA AAMV AMMUNffiON PLANT HOLE No. 16-C



HTW DRILLING LOG HOLE No. 16-D

1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1
HARlA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotectni=1 Branch IOF 4 SHEETS

3. PROJECT 4. LOCATION
Middletown, IowaIowa Army Ammunition Plant

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
Alan Oakes Gus Pech GP- 1100C

], SIZES AND TYPES OF DRILLING 4-1/2' t-bllow stem auqers 8. HOLE LOCATION
AND SAMPLING EaUIPMENT 5 ft CME split spoon sampler Une 3 (N 298,983; E 2,268,246)

9. SURFACE ELEVATION

Ground: 695.77; TOC: 697.66

10. DATE STARTED 11. DATE COMPLETED

May 14, 1997 May 14, 1997

12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered 2ft. (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
25 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
5.00 ft. during basewlde groundwater measurements

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

X
NA %

22. DISPOSITION OF HOLE BACKFILLED MCNrTORING WELL PIEZOMETER 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV, DEPTH DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAM'LE ANALYTICAL BLOW REMARKSRESULlS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e I 9
h

0 - SILlY CLAY (CIJ: Dark brown to black; I-
- moist; soft; contains rootlets. I--

- I-
- I--

- I--

- I-
- I-
- I--
- I-

1- I--
- I--
- I-- I-
- I--

- ~ - - - - - - - I--- SILTY CLAY (CO: Yellowish brown to lfnay; I-
- moist; soft; trace rne to medllm go ned I-- $000; contan rootlets. I-
- I--

2- I--
- Qj I--
- "Ii I-
- E I-- 0

I--'"- !!l I--- 0 I-- :>c I--- ~ f-- 8 I-
3- I--- I-

- f-
- I--

- I-
- I--

- I--
- f-- "-- I-

4- I--
- I-- I-- I-
- "-

- I--- "-- I-- L-

- "-5- 1--- PID=Oppm "-- CGI =O'X. I-- I--- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 16-D



HTW DRILLING LOG HOLE No. 16-0
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

ElEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f g h

- Same as above -
- I--
- ~

- I--
- ~

6-I- - - - - - - - f--
- SilTY CLAY (Cl.): Motfled medium brown to ~

- way: moist to wet; soft to medlLm stiff; I--
- ace nne to medlLm sand: contains black ~

- organic matter. I--
- f--

- I--
- I--
- ~

- I--
7- -

- -
- -
- f--
- ~

- f--
- ~

- I--
- f--
- I--

8- .9! f-----
- a. f--
- E f--
- ~ I--
- ~ f--

- :l f-----
- c: f--
- 'E f--
- 8 I--
- I--

9- f--
- I--
- ~

- r·-
-

- ~

- ~

- I--
- PID=Or ~

10---- CGI= f--
- I--
- ~

- I--
- ~

- f--
- ~

- -
- -
- -

11- -
- -- -
- -
- -

- -
- -
- -
- -
- -

12- -
- -
- -
- -
- -

- f--
- I--

- I--
- -
- -

13- 13 ft.: wet zone. -
- -
- -
- -
- -

- -
- - - - - - - - - -
- SANDY SILTY CLAY/CLAYfY S1U (Cl/Ml.):

,<iA~i,.,

~ - Yellowish brown. some ~~tfll~moist to
- wet: very soft to medlLm : sand anguta f-

1~ to subrounded. 1he to very coarse. f--

~
f--

- I--
- ~

- I--
ti

IPROJECT IOWA AAMf AMMUNmON PLANT HOLE No. 16-D



HTW DRILLING LOG HOLE No.

16-D
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 4 SHEETS

DESCRIPnON OF MATERIALS
FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

- Some as above P1D .Oppm -
- CGI .. O% -
- -
- r-
- -

15-- -
- r-
- r-
- I--

- I--
- f---

- '-

- r-

- I--
- I--

1 - - - - - - - f--
- SANDY CLAYEY SILT (ML): Yellowish brown; I--

- moist to wet: soft; SCI'ld Is fine to coase; -
- occasional very coarse; angular to sub- r-

- rounded. '-

- f--
- I--
- I--
- I--
- I--

17-- H16D010217 f--
- I--
- I- - - - - - - - I--

- SILTY CLAY eCl): Yellowish brown; moist; I--
- medium stlff; contains fine to medium sand; I--

- occasional very coarse sand: occasional f---

- charcoal fragment. I--
- I--
- I--
- I--

18--- f---

- I--
- I--

- I--
- I--

- f--
- I--
- I--
- I--

- I--
19--- f--

- I--
- I--
- I--
- I--

- I- - - - - - - - f--
- SANDY SILTY CLAY eCl): Mottled yelowlsh I--
- brown to gray; molst; stiff to VefY stlff; sand

PID-O~
I--

- Is lIne to coarse. angUlar to subrounded: CGI-
I--

~
occaslonal very coarse angyor sand. I--

f---
- '-

- -
- -
- '-

- -- -
- I--

- -- -
21--- -

- -
- -
- -
- -

- -
- -
- -
- -

~
-
-

- -
- -
- -
- -- -
- -
- -
- -

2~
-
-

- -
- -
- -
- -

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-D



HTW DRILLING LOG HOLE No.

16-D
PROJECT INSPECTOR SHEET4

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 4 SHEETS

GEOTECH SAMPLE ANALYTICAL BLOW
-...

DESCRIPTION OF MATERIALS
FIELD SCREENING

REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e f 9
h

- Some as above I-
- f-..
- f-..
- I-
- f--

24-- I--
- f-..
- I-
- f-..
- -

- -
- -- P1D.O~m ~

- CGI- -
- -

2~

-
BORING COMPLETE AT 25 FEET. I-

- I-
- CONSTRUClED AS MONITORING WELL

I-
- wm-I2' DIAM. PVC RISER AND SCREEN.

I--
- I-
- f-..
- f-..
- I-

26---- I--
- f-..
- I-
- I-
- '-

- -
- f--
- I-

- -- -
27- -

- -- -
-

~-
-

- I-
- I-
- f-..
- f--

28-- I--
- I-
- I-
- f-..
- I-

- I--
- I-
- -- -

~
-
-
-

.- -
- I-
- f-..

- I--
- I-
- f--
- I-

~
f-..

I--
- f-..
- I-
- I-
- f-..

- I--
- f-..
- I-
- f-..
- I-

31--- -
- -
- -
- -
- -

- -
-

~'"''-

E -

3~
-

~ -

~ - ,-

~
- I-
- f--."

f-..!:J -
Ij

16-DIPROJECT IOWA ARMY AMMUNITION PLANT HOLE No.



HTW DRILLING LOG HOLE No.

16-E
1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET 1

HARZA ENVIRONMENTAL SERVICES, INC. USACE/Omaha District, Geotechnl=1 Branch OF 7 SHEETS

3. PROJECT 4. LOCAnON
Iowa Army Ammunition Plant Middletown, Iowa

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL

Gus Pech GP-1100C

7. SIZES AND TYPES OF DRILLING 4-1/2' Hollow stema~ 8. HOLE LOCATION
AND SAMPLING EQUIPMENT 5 ft CME split spoon sampler Une 3 (N 298.986; E 2.268,236)

9. SURFACE ELEVATION

Ground: 695.69; TOC: 697.55

E 10. DATE STARTED 11. DATE COMPLETED
May 14, 1997 May 14, 1997

12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Bedrock not encountered -k 11 ft, (approx.)

13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
Bedrock not encountered

14. TOTAL DEPTH OF HOLE
55 ft.

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
12.90 ft., durfng basewlde water level measurements.

18. GEOTECHNICAL SAMPLES DISTURBED

I
UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1 None NA

20. SAMPLES FOR CHEMICAL ANALYSIS VOC SVOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21, TOTAL CORE
RECOVERY

NA %

22. DISPOSITION OF HOLE BACKFILLED MCNrTORING WELl 011-lER (SPECIFY) 23. SIGNATURE OF INSPECTOR

X NA Roger A. Wilson

ELEV. DEPTH DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No SAMPLE No. COUNTSa b c d e I 9
h

0 - SILTY CLAY (CL): Dark brown to black; soft I-
- to medlum stiff; contains rootlets. I-
- I-
- I-

- r-
- I-
- I-
- -
- -

1- -
- -
- -
- -
- -- -- I-
- I-
- I-
- I-

2-.... ------- f--
SILTY CLAY (CL): Mottled yelowfsh brown W I-

- to gay; moist; sott to medium stiff; trace li -
- fine to medium sand; contains rootlets. E ,.......
- ~ i--

- § -
- -
- c -
- += -- 15 -

3- (J -- -
- -
- -- -- -- -
- -
- r-
- I-

4- f--
- I-
- I-
- I-
- I-

- f--
- I-
- I-
- I-
- l-s- f--- P1D -Oppm I-- CGI-~ I-- I-- l-

IPROJECT IOWA ARMY AMMUNITION PLANT HOLE No. 16-E



HTW DRILLING LOG HOLE No. 16-E
PROJECT INSPECTOR SHEET 2

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

""
ELEV. DEPTH DESCRIPTION OF MATERIALS

FIELD SCREENING GEOTECH SAMPlE ANALYTICAL BLOW REMARKSRESULTS OR CORE BOX No SAMPLE No. COUNTSa b c d 9 I !l
h

- Same as above -
- -
- -
- -
- -

6- -
- -
- -
- -
- -

- I--
- I--
- ~ - - - - - - - I--
- SILlY CLAY (Cl): Motl1ed medlLm brown to I--
- ~ray; moist to wet: sott to medium stiff; I-

]- ace flne to medium sand; contains black I--
- organic matertal. I-
- -
- I--
- I--

- I--
- I--
- I--
- I--
- I--

8- ! ~
- I--
- E I--
- e5l I-
- g I--

- ~
- c: I--
- ~ I--
- 8 I-
- I--

9- ~
- I--
- I-
- 1--....
-

-
- I-
- I-
- I--
- I--

10-- ~
- P1D.O~ I-
- CGI. I--
- I--
- I-

- I--
- I-
- -
- -
- -

11- -
- -
- -
- -
- -

- ~ - - - - - - - -
- SANDY SILlY CLAYlaAYFf SILT (Cl/Ml): -
- Yellowish brown wtIh some gray mottling; -
- moist to wet: very soft to medium stiff; sOnd -
- Is angular to subrounded. 1Ine to very coarse. -

12- -
- -
- -
- -
- -

- c--

- I--

- I--

- -
- -

13- -
- -
- ~

- -
- -

- -
- -
- "
-
- -

1~ -
-

- I-
- I-
- I-

lj

IPROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 16-E



HTW DRILLING LOG HOLE No.

16-E
PROJECT INSPECTOR SHEET 3

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 7 SHEETS
.-

DESCRIPTION OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSElEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d 9 t g h

- Same as above -

- -
- PIO-Oppm -
- CGI-O% c-
- '-

15-- ~

- I-
- I-
- I-

- I-
~ f--

- I-

- I-

- I-
- I-

16-- f--

- I-
- ~ - - - - - - - I-

- SANOY CLAYEY SILT (Ml,): Yellowish brown; I-

- moist to wet; sott; sand Is !he to coarse wtth I-
~ occasional very coarse. f--

- I-
- I-
- I-
- -

l' - - - - - - - -
- SillY CLAY (Cl,): Yellowish brown; moist; -

- medlLm stiff; contains nne to medium -
- gained sand with occasional very coarse; -
- occasional charcoal fragments. I-

- f--

- I-
- I-

- I-
- I-

18-- f--

- I-
- I-
- I-
- I-

- f--
- I-
- I-
- I-
- I-

19-- -
- -
- -
- -
- -

- ~ - - - - - - - -
- SANDY SillY CLAY (Cl,): Mot1led yelowlsh I-
- brown to gray; moist; stiff to very stiff; sand Is I-
- nne to coarse with occasional very coarse, -

~ cnglJar; occasional anglJar gravel to 3/4' -
dlam, P1D-Oppm -

-
CGI-O%

-
- -
- I-
- I-
~ -

- -
- -
- -
- -

2l-- f--
- I-
- I-
- I-
- I-

- f--
- I-
- I-
- I-

~
l-
f--

- I-
- I-
- I-
- '-

- '--
- I-
- I-
- r-
- I-

23-- f--
- I-
- I-
- I-- l-

IPROJECT IOWA ARMY AMMUNmON PlANT HOLE No. 16-E



HTW DRILLING LOG HOLE No.

16-E
PROJECT INSPECTOR SHEET 4

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 7 SHEETS

"'"
ELEV. DESCRIPTION OF MATERIALS FIB..D SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSDEPTH RESUlTS OR CORE BOX No. SAMPLE No. COUNTSa b c d e I g h

- SOme as above I--
- I-
- I-
- I-
- I-

24---- I---
- I-
- I--
- I--
- I-

- I---
- I-
- I-
- I-
- I--

25-- P10-0r I--
- CGI= I-
- f-
- I-
- f-

- -
- -
- -
- -
- -

26---- f-----
- I--
- I-
- I-
- I--

- -- -
- -
- -
- -

27-- -- f-
- ~

- I--
-

-
- f-
- I--
- f-
- I--

2ft - - - - - - - I---
- SILlY ClAY/CLAYfY S1U (Cl/M!.): Motfled I-
- yellowish brown to gray; moist; stiff to very I--
- sfftf; trace ang.Jlar to subrol.nded line to f-
- v~ coarse sand: occaslonal gravel to I-

- l' lam. f-----
- f-
- 28.7 ft.: 6-Inch layer of white. blocky clay. -
- -

~
-

~CGI -
moo or1ng. -

- Battery dead. -
- -
- -

- -
- I--
- I--

- I--

~ -
-

- P\D"or -
- CGI= -- -- '-

- I--

- I-
- f-
- I-
- I--

31--- 31-31.5ft.: Decomposed fragments I---
- of Igneous rock. I-
- I--
- f-
- I-

- I---
- f-
- ...

~ -

3~ I--
- f-

E - I-
- f-
- I-

Li

16-EIPROJECT IOWA ARMY AMMUNmON PLAM HOLE No.

1l

J
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HTW DRILLING LOG HOLE No.

16-E
PROJECT INSPECTOR SHEETS

IOWA ARMY AMMUNmON PlANT Roger A Wilson OF 7 SHEETS

DESCRIPnON OF MATERIALS
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS

a b c d e f g h

- -
-
~--------

c-
- SAND (sp): Yellowtsh brown; moist; loose: c-
- 1Ine to medium grained; anglJar to sub- '-
- rounded. -

33--- ~

- e-
- '-
- -
- -

- -
- '---

- -
- '---

~1---------- c-

f----

- SILTY CLAY (Cl): Yellowish brown toI~ '-
- gay mottling: moist; medlLrn stlff to : >-
- trace 1Ine to very coarse, angoor to sub- c-
- rounded sand: contains angJlor gravel to e-

- l'dlam. I--
- >-
- e-
- >-

~
f-

PlD.O~m I--
- CGI· >-
- e-
- >-
- e-

- I--
- e-
- >-
- e-

~
e-
I---

- f-
- >-
- e-
- e-

- f----
- >-
- >-
- f-
- >-

37-- I---
- e-
- f-
- e-
- I-

- I--
- -
- -
- -
- -

3&-- -
- I- - - - - - - - -
- -
- SILTY ClAY (Cl): Gray; moist; stiff: trace 1Ine -
- to medlLrn sand. -

- -
- -
- -
- -
- -

3- - - - - - - - I---

- SANDY SIlJY CLAY/ctAYfY SILT (CL/Ml): f-
- Mottled yellowish brown to I'l'l6CIum brown; >-
- moist to wet: solt to stiff: trace line to coors. I--
- a'lgUar to subrounded sancI wtIh occaslona e-

- very coarse: 0ccaslonai gavel to l' dian.: I---

- some gray streaking. >-
- Locally clayey, silty and sandy. >-
- >-

..0--= P1D=O~
f-

CGI. I--
- I--
- f-
- >-
- e-

- I---

- >-
- f-

il - >-
~

- e-

""
4l--

I

I--
~

- I--

~
- I--

"
- I-

.!l - I--
i>

I PROJECT IOWA AAMY AMMUNmON PLANT HOLE No. 16-E
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HTW DRILLING LOG HOLE No.

16-E
PROJECT INSPECTOR SHEET 6

IOWA ARMY AMMUNmON PlANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR CORE BOX No. SAMPLE No. COUNTS ha b c d e ! g

- Same as above -
- -
- -
- -
- -

42-- ,--
- -- -
- -
- I--

- r-----
- I--
- r--
- r--

~
42.8-44 ft.: Wet and very soft.

I--

r-----
- r--
- -
- -
- -

- -
- -
- '--

- I--
- '--

44-- r--
- I--
- r--
- I--
- I--

- r------ I--
- I--
- I--
- r--

45-- P1D. 0 ppm ,--
-

CGI=O% '--
- I--
- ~-

-
-
- r--
- I--

~
r--
r-----
I--

- r--- I--
- I--

- t--
- r--
- ,---
- r-
- r--

47- r-----
- -
- r--
- r--
- r-

- r-----
- r--
- r-
- r-

~
I--

r-----
- r--
- r-
- r-
- -

- -
- -
- -
- -
- -

49-- t--
- t-
- I--

t--
t--

- t--
I---

.....",-
'B -

~ ro-= r-----
~ r--

t-
~

-
P1D.O~ t-.., - CGI.

t-.!I -
lj

HOLE No. 16-EIPROJECT IOWA AAMV AMMUNITION PlANT



HTW DRILLING LOG HOLE No.

16-E
PROJECT INSPECTOR SHEET7

IOWA ARMY AMMUNmON PLANT Roger A. Wilson OF 7 SHEETS

DESCRIPTION OF MATERIALS FlaD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW REMARKSELEV. DEPTH RESULTS OR OORE BOX No. SAMPLE No. COUNTS ha b c d e f g

- Some as above ~

- -
- L--

- f--
- '-

5l---- ,.--

- f-

- '-

- f-

- f-

- 51.5 ft.: l/B Inch tNck sand layer. L---

- f--
- L--

- L--

- H16E010252 f-

52-- I--
- L--

- f--
- f-

- f--
- I--

- f-
- L--

- f--

~
l-
I--
I-

- I-
- f-

- I-
- I--

- -
- I-
- f-

~
l-
I--

- I-
- I--
- I-
- I--

- 54.5 ft.: lj21nch tNck sand layer. I--
- I-
- P1D- Or I-
- CGI- I--

pp -
I--

- BORING COMPLETE AT 55 FEET. I--
- COMPLETED AS MONITORING WELL WITH I-
- 2-INCH DIAM. PVC CASING AND SCREEN. I--

- I--
- -
- L--
- f--
- '-

- -
- -
- -
- -
- -- -
- -
- -
- -- -- -
- -
- -
- -
- -

- -
- -
- I-
- I-
- I--

- I--
- I--
- I-
- I--
- I-

- I--
- I--
- I-- I-
- I-

- I--

I

-

I I

I-
- I--
- I-
- l-

I PROJECT IOWA ARMY AMMUNmON PLANT HOLE No. 16-E



APPENDIX B
GEOTECHNICAL TEST DATA

(Missouri River Laboratory, Corps of Engineers)



...

DEPARTMENT OF THE1ARMY
MISSOURI RIVER LABORATORY

CORPS OF ENGINEERS
OMAHA, NEBRASKA 68102

M.R. LAB NO. 4578

1 9 JUN 1997

441

Subject: Mechanical Analysis and Hydrometer Tests on Soil

Project: Iowa AAPi Middletown
Intended Use:
Source of Material: Wells lOA through 16E

Submitted by: Chief, CEMRO-ED-GG
Date Sampled: , Date Received: =5~/~2~1~/~9~7~ __
Method of Test or Specification: ~E~M~1~1~1~0~-~2~-~1~9~0~6~ __

ASTM D-2487
References: Omaha District Reguesition No. 71439949 dated 5/28/97

1. Subject testing has been performed in accordance with the above test
method and reference. Test results are shown in Figures 1 and 15. No
results are reported for Well 12A; the sample was compromised during
~esting. All tests were performed on specimens obtained from jar samples.
~reliminary results were sent on 18 June 1997. .

2. Unless otherwise notified, all remaining material will be disposed of 90
days after the date of this report.

Submitted by:

O()J.J)(i Jpl/. :JJ.
~~DOUGLAS B. TAGGART

-((~ Director, M.R. Laboratory

Hankins/(402)444-4309
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GRAIN SIZE IN MILLIMETERS

% COBBLES % GRAVEL % SAND % SILT OR CLAY

• 0.0 11.2 29.4 39.5 I 19. 9

Sample No. Elev or Depth Nat W% LL PL PI Cc Cu

• 10A 10.0'-10.5'

CLASSIFICATION

• Sandy Clay
Specific Gravity = 2.70

Remarks: Project Iowa AAP
Ground Water Investigation

Lab No. 4578
Area

Boring No. 10A Date 6/10/97

GRADATION CURVES Figure 1
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CLASSIFICAnON
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Specific Gravity = 2.68
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Ground Water Investigation

:)Lab No. 4578
Area

Boring No. 10B Date 6/17/97

GRADATION CURVES Figure 2
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Sample No. Elev or Depth Nat W% LL PL PI Cc Cu

• 12C 45.0-46.5

CLASSIFICATION

• Sandy Clay
Specific Gravity = 2.64

Remarks: Project Iowa AAP
Ground Water Investigation

Lab No. 4578
Area

Boring No. 12C Date 6/17/97

GRADATION CURVES Figure 3
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Sample No. Elev or Depth Nat W% LL PL PI Cc Cu

• 12D 15.0-16.5

CLASSIFICATION

• Sandy Clay with gravel
Specific Gravity = 2.74

Remarks: Project Iowa AAP
Ground Water Investigation

~Lab No. 4578
Area ."
Boring No. 12D Date 6/17/97

GRADATION CURVES Figure 4
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WELL CONSTRUCTION DRAWINGS
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Additional Groundwater Data, Line 3
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Fax# 706/269-3191 Fax# 205 / 758-2177 Fax# 901 / 584-3272

DI5CLAJj~JER: All products are sold without warranty expressed or implied and seller specifically does not warrant that these
products are suitable for a particular purpose or purposes or are merchantable. Buyer agrees it does not rely on seller's skill or
judgement to select or furnish these products. Buyer shall make its own test to determine the suitability of such products for its
purposes. Caution should be exercised when exposing these products to the elements. Staining could occur because of varying
levels of iron bearing minerals in the deposits.



C-2 Task 6.

APPENDIX C
WELL CONSTRUCTION DRAWINGS

Ammunition Box Chipper Disposal Area (Temporary
Wells)



HARZA ENVIRONMENTAL SERVICES, INC.
trot

MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
6-16-97 1455 1525 Ammunition Box Chipper Disposal Area (not surveyed)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15.0 ft. HOLE No.: 6A

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997. PROTECTIVE CASING: NA

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD:NA

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER
DEVELOPMENT:

5.0 ft

10.0 ft

15.0 ft

7.0 ft

15.0 ft
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HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): ~

6-17-97 0900 1004 Ammunition Box Chipper Disposal Area (not surveyed) ..)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15 ft. HOLE No.: 68

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997. PROTECTIVE CASING: 6 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 0.010

SCHEDULE: 40

MATERIAL: PVC xxx I ST.ST.

OTHER (Describe)

FILTERPACK MATERIAL: "

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Not applicable

TIME SPENT DEVELOpiNG:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~
DEPTH FROM TOC AFTER
DEVELOPMENT:

15.0 ft

15.0 ft

2.7 ft

5.0 ft

4.7 ft
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HARZA ENVIRONMENTAL SERVICES, INC.

l{-6$
MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: "' COMPLETED:
LOCATION (Coordinates or Station):

6-17-97 1430 1615 Ammunition Box Chipper Disposal Area (not surveyed)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15.0 ft. HOLE No.: 6D

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997.

7.1 ft

7.9 ft
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8.6 ft

10.6 ft

7.1 ft

15.0 ft

15.0 ft

PROTECTNE CASING: NA

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD:NA

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
6-17-97 1645 1815 Ammunition Box Chipper Disposal Area (not surveyed)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15 ft. HOLE No.: 6E

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997.

z•• 1l'IEIIW:Kr
~

~7.9 ft SCl&II

~z
~

ImlaICfSCl&II 15.0 ft

ImlaI CfYtBI. -- 15.0 ft

ImlaIPlOO

PROTECTIVE CASING: 6 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 0.010

SCHEDULE: 40

MATERIAL: PVC xxx IST.ST.

OTHER (Describe) ,

FILTERPACK MATERIAL:
"1-.

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Not applicable

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~,

"
DEPTH FROM TOC AFTER
DEVELOPMENT:

3.8 ft

1.8 ft

7.1 ft
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HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM q.,61"

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: 1COMPLETED: LOCATION (Coordinates or Station):
6-17-97 1019 1423 Ammunition Box Chipper Disposal Area (not surveyed)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15 ft. HOLE No.: 6F

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997.

PROTECTIVE CASING: 6 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 0.010

SCHEDULE: 40

MATERIAL: PVC xxx IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Not applicable

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER lEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER
DEVELOPMENT:

2 ft

5 ft

15.0 ft

15.0 ft

4 ft
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------ ----

HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): ''1
6-17-97 Ammunition Box Chipper Disposal Area (not surveyed) . ,.,)

ELEVATION TOP OF HOLE: NA SIGNATURE OF INSPECTOR: Kurt Kraske

TOTAL DEPTH OF HOLE: 15 ft. HOLE No.: 6G

(ALL MEASUREMENTS FROM GROUND SURFACE)

z•• Fl'ltR'14:K.:
~
~5 ft SCREEN

Sz
~

Im1aICf SCREEH 15.0 ft

15.0 ftIm1aI Cf'Mll. --

BOTTOIIPlOO

PROTECTIVE CASING: 6 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 0.010

SCHEDULE: 40

MATERIAL: PVC xxx I ST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WEU DEVELOPMENT:

METHOD: Not applicable

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~
DEPTH FROM TOC AFTER
DEVELOPMENT:

10 ft

5 ft

7.1 ft
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NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED NOVEMBER 1997.



APPENDIX C
WELL CONSTRUCTION DRAWINGS

C-3 Task 10. Pumping Test, Line 2



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 631.25 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: 1COMPLETED: LOCATION (Coordinates or Station):
5-5-97 5-5-97 5-5-97 N.298819 E.2271165

ELEVATION TOP OF HOLE: 681.65 SIGNATURE OF INSPECTOR: Joe Marks

TOTAL DEPTH OF HOLE: 50.40 ft. HOLE No.: 10A

(ALL MEASUREMENTS FROM GROUND SURFACE)

SCREEN

PROTECTIVE CASING: 6 in. Square

BLANK CASING

DIAMETER: 4 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 4 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Pumped wflNell Wizard.

TIME SPENT DEVELOPING: 2 hrs 40 min

VOLUME OF WATER REMOVED: 140 gal (approx)

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; silt laden

DESCRIPTION OF POST DEVELOPMENT WATER: Mod-
turbid; silt in water.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER 46.35 ft
DEVELOPMENT:

6.0 ft

10.0 ft

8.0 ft

50.4 ft

50.0 ft
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HARZA ENVIRONMENTAL SERVICES,INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 631.25 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): ~')
5-1-97 5-1-97 5-5-97 N.298806 E.2271151

ELEVATION TOP OF HOLE: 681.55 SIGNATURE OF INSPECTOR: Joe Marks

TOTAL DEPTH OF HOLE: 50.0 ft. HOLE No.: 108

(ALL MEASUREMENTS FROM GROUND SURFACE)

12.5 ft

40.0 ft

II
l­
i:
o

~
~

~
II
.J

Ttl' rESE.IL---
6.0 ft

~;;
~ ,

~
~
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50.0 ft

50.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)
~

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed & then pumped wlWall Wizard.

TIME SPENT DEVELOPING: 3.5 hrs 40 min

VOLUME OF WATER REMOVED: 11 0 gal (approx)

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; gray; silt laden

DESCRIPTION OF POST DEVELOPMENT WATER: Mod-
turbid; with silt.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~
- ,,I

DEPTH FROM TOC AFTER 35.91 ft
DEVELOPMENT:



APPENDIX C
WELL CONSTRUCTION DRAWINGS

C-4 Task 11. vac Sampling (Temporary Wells)



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

6-14-97 Buildings 2-02/2-03

E~VAnONTOPOFHO~: NA (Not surveyed) SIGNATURE OF INSPECTOR: Roger Wilson

TOTAL DEPTH OF HOLE: 19.4 ft. HOLE No.: 11C4

(ALL MEASUREMENTS FROM GROUND SURFACE)

NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED AFTER SAMPLING.

20.0 ft

1/
I.
i:
o
~•
~

~
1/
oJ

12 ft

PROTECTIVE CASING: NA

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD:NA

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): 1
6-14-97 Buildings 2-02/2-03

ELEVATION TOP OF HOLE: NA (Not surveyed) SIGNATURE OF INSPECTOR: Roger Wilson

TOTAL DEPTH OF HOLE: 19.65 ft. HOLE No.: 11C5

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: NA

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

.J
FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: NA

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~,
", ."I

DEPTH FROM TOC AFTER
DEVELOPMENT:

19.05 ft

19.65 ft

17.05 ft

14.5 ft

12 ft
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20.0 ft
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NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED AFTER SAMPLING.



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: NA PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
6-14-97 Buildings 2-02/2-03

ELEVATION TOP OF HOLE: NA (Not surveyed) SIGNATURE OF INSPECTOR: Roger Wilson

TOTAL DEPTH OF HOLE: 14.7 ft. HOLE No.: 11C6

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: NA

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: NA

TIME SPENT DEVELOPING:

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED:

DESCRIPTION OF PREDEVELOPMENT WATER:

DESCRIPTION OF POST DEVELOPMENT WATER:

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER
DEVELOPMENT:

2 ft

5.3 ft

14.7 ft

14.2 ft

9.2 ft
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NOTE: TEMPORARY WELL FOR SAMPLING. ABANDONED
AND GROUTED AFTER SAMPLING.

--



APPENDIX C
WELL CONSTRUCTION DRAWINGS

C-5 Task 12. Additional Groundwater Data, Line 2



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM~1j-

ELEVATION GROUND WATER: 673.10 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-8-97 5-8-97 5-8-97 N.298785 E. 2270801

ELEVATION TOP OF HOLE: 679.14 SIGNATURE OF INSPECTOR: Roger Wilson

TOTAL DEPTH OF HOLE: 20.5 ft. HOLE No.: 12A

(ALL MEASUREMENTS FROM GROUND SURFACE)

10.0 ft
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5.2 ft

7.4 ft

10.5 ft

20.5 ft

20.5 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed. Small yields. Bailed down.

TIME SPENT DEVELOPING: 26 min

VOLUME OF WATER REMOVED: 10 gal (approx)

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; gray.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; gray.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

,
\

DEPTH FROM TOC AFTER
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 684.35 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V) 1
DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

,
5-10-97 5-10-97 5-10-97 N.297916 E. 2270847

.....-.1.

ELEVATION TOP OF HOLE: 689.23 SIGNATURE OF INSPECTOR: Roger Wilson
691.44 (TOC)

TOTAL DEPTH OF HOLE: 20.5 ft. HOLE No.: 128

(ALL MEASUREMENTS FROM GROUND SURFACE)
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5.3 ft

7.6 ft

10.5 ft

20.5 ft

20.5 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe) ,I/O

"-.
FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed and then pumped wlWell Wizard.

TIME SPENT DEVELOPING: 2 hrs

VOLUME OF WATER REMOVED: 65 gal (approx)

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan; silt laden.

DESCRIPTION OF POST DEVELOPMENT WATER:
Moderately turbid; cloudy.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

:J
DEPTH FROM TOC AFTER 8.45h
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM a71

_. ELEVATION GROUND WATER: 671.90 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station);
5-10-97 5-10-97 5-10-97 N. 297922 E. 2270835

ELEVATION TOP OF HOLE: 689.18 SIGNATURE OF INSPECTOR: Roger Wilson
691.66 (TOC)

TOTAL DEPTH OF HOLE: 50.5 ft. HOLE No.: 12C

(ALL MEASUREMENTS FROM GROUND SURFACE)

--

II
Q.

L
o

42.72 ft ~

~

~•oJ

10.0 ft

32.3 ft

37.3 ft

40.2 ft

50.2 ft

50.2 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed. Very slow recovery. Bailed down.

TIME SPENT DEVELOPING: 38 min

VOLUME OF WATER REMOVED:

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; gray; silt laden.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; gray; silt laden.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER Dry
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 646.73 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-8-97 5-7-97 5-9-97 N.297913 E. 2270838

~

ELEVATION TOP OF HOLE: 689.28 SIGNATURE OF INSPECTOR: Joe Mark
691.26 (TOC)

TOTAL DEPTH OF HOLE: 130.0 ft. HOLE No.: 120

(ALL MEASUREMENTS FROM GROUND SURFACE)

122.0ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed. Very slow recovery.

TIME SPENT DEVELOPING: 2 hrs

VOLUME OF WATER REMOVED: 35 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Turbid;
gray.

DESCRIPTION OF POST DEVELOPMENT WATER: Turbid;
gray.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

'"
DEPTH FROM TOC AFTER 123.7 ft
DEVELOPMENT:

130.0 ft

130.0 ft

120.0 ft

117.0 ft

111.4 ft

F1.1BIW:K

10.0 ft



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM u. 77
ELEVATION GROUND WATER: PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-7-97 5-7-97 5-7-97 N. E.

ELEVATION TOP OF HOLE: SIGNATURE OF INSPECTOR: Joe Mark

TOTAL DEPTH OF HOLE: 20.0 ft. HOLE No.: 12E

(ALL MEASUREMENTS FROM GROUND SURFACE)

..
Go
i
o

22.0 ft ~

~

~•.J

10.0 ft

TlPCf FlTBl¥oCK - "

4.6 ft

7.4 ft

9.5 ft

, 9.5 ft

20.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

ALTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed then pumped wlWell Wizard.

TIME SPENT DEVELOPING: 3 hrs

VOLUME OF WATER REMOVED: 57 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; contained fine send and silt.

DESCRIPTION OF POST DEVELOPMENT WATER:
Slightly turbid.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER '1.55 ft
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: Dry «637.86) PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): ~5-9-97 5-9-97 5-9-97 N.298193 E.2271212

ELEVATION TOP OF HOLE: 688.26 SIGNATURE OF INSPECTOR: Roger Wilson
690.54 (TOC)

TOTAL DEPTH OF HOLE: 50.4 ft. HOLE No.: 12F

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)
~

FILTERPACK MATERIAL: ....

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WElL DEVELOPMENT:

METHOD: Not developed. Well dry upon completion.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

?DEPTH FROM TOC AFTER Dry
DEVELOPMENT:

50.4 ft

50.4 ft

40.4 ft

36.9 ft

33.0 ft

SCREEN

FlTBIWX

II
II.
i:
o

a
~

i
oJ

10.0 ft

42.0 ft



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM qt I

ELEVATION GROUND WATER: 681.96 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ., STARTED: ICOMPLETED: LOCATION (Coordinates or Station): Line 2

5-9-97 5-9-97 5-9-97 N.298,035 E.2,270,441

ELEVATION TOP OF HOLE: 687.97 SIGNATURE OF INSPECTOR: Roger Wilson
690.00 (TOC)

TOTAL DEPTH OF HOLE: 20.3 ft. HOLE No.: 12G

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed. Small recharge. Bailed down.

TIME SPENT DEVELOPING: 36 min

VOLUME OF WATER REMOVED: 10 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; gray•

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; gray.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

5-9-97 am 4.6 It

DEPTH FROM TOC AFTER 11.55 ft
DEVELOPMENT:

5.5 ft

....
~~; ;

;;:.;:
:;:;

Ttl'tfWE\.L

12.0 ft

Ttl' tf FlTEJRCl( -
8.0 ft

Ttl'tfscmN 10.3 ft

z•• FlTBfI\CKI:

~
10.0 ft

~

~
SCREBl

z
~

,,- ImIlJI tf SCREBl 20.3 ft

'--' 20.3 ft



HARZA ENVIRONMENTAL SERVICES. INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 683.6 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

I-

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): Line 2/Line 3
~

4-29-97 4-29-97 4-29-97 N.: 298,714 E: 2,269,728
. ..)

ELEVATION TOP OF HOLE: 688.13 SIGNATURE OF INSPECTOR: Joe Marks
689.60 (TOC)

TOTAL DEPTH OF HOLE: 30 ft. HOLE No.: 12H

(ALL MEASUREMENTS FROM GROUND SURFACE)

•t
o

30.3 ft ~

~

~•oJ

2.0 ft

ltI'OfSE.IL---

ltI'OffllBllW:K - @o.

ltI'OfImN 1111[�__--
11~!I----f:~::1
mITI--__

;~I,J-----E:,I

~!Ill---­
mt1:yl---

14.8 ft

17.0 ft

28.0 ft

30.0 ft

30.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Threaded

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: 40

MATERIAL: PVC XXX I ST.ST.

OTHER (Describe)

.J
FILTERPACK MATERIAL:

TYPE: GS #0

BACKFILL METHOD: Poured slowly from the top

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer; No development required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: NA

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

?DEPTH FROM TOC AFTER
DEVELOPMENT:



APPENDIX C
WELL CONSTRUCTION DRAWINGS

C-6 Task 13. Groundwater Data, Downstream Reach, Brush Creek



HARZA ENVIRONMENTAL SERVICES,INC. MONITORING WELL CONSTRUCTION DIAGRAM q.lq.

:-

ELEVATION GROUND WATER: 607.97 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-15-97 5-14-97 5-16-97 N.287766 E. 2277256

ELEVATION TOP OF HOLE: 629.59 SIGNATURE OF INSPECTOR: Joe Mark

TOTAL DEPTH OF HOLE: 45.4 ft. HOLE No.: 138

(ALL MEASUREMENTS FROM GROUND SURFACE)

JallfU--- :......

c

36.0 ft

10.0 ft

II
L
i
o

a
~
I

~
II
oJ

JallfFllBl¥oCK -

Tlflf SCllEEN

FllBl¥oCK

SCREEN

IlOmlIIIfSCI&N

IlOmlIIlfYl1ll -­

IlOmlIIPlOO

26.6 ft

30.0h

33.6 ft

43.6 ft

45.4 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed then pumped wlWell Wizard.

TIME SPENT DEVELOPING: 2 hrs 51 min

VOLUME OF WATER REMOVED: 70 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan.

DESCRIPTION OF POST DEVELOPMENT WATER: Milky.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER 29.41 ft
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 617.29 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-16-97 5-16-97 5-17-97 N.288,128 E. 2,278,282

ELEVATION TOP OF HOLE: 652.84 SIGNATURE OF INSPECTOR: Roger Wilson
654.59 (TOC)

TOTAL DEPTH OF HOLE: 85.0 ft. HOLE No.: 13D

(ALL MEASUREMENTS FROM GROUND SURFACE)

1a'~SEll---

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX I ST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed. Slow recovery. Bailed dry.

TIME SPENT DEVELOPING: 29 min

VOLUME OF WATER REMOVED: 10 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

:J
DEPTH FROM TOC AFTER Dry
DEVELOPMENT:

85.0 ft

84.8 ft

68.7 ft

71.8 ft

74.8 ftTa'CfsaEEN nn
~---"c....:.c.==---Ifbl----

11~~I----
trR(I----t,'!f
W~I--~

10.0 ft

74.4 ft



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM Cftb

c
ELEVATION GROUND WATER: 624.18 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-16-97 5-16-97 5-17-97 N.288,l19 E. 2,278,285

ELEVATION TOP OF HOLE: 652.56 SIGNATURE OF INSPECTOR: Roger Wilson
654.21 (TOC)

TOTAL DEPTH OF HOLE: 35.0 ft. HOLE No.: 13E

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 14min

VOLUME OF WATER REMOVED: 7 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan•

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light tan.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER Dry
DEVELOPMENT:

19.3 ft

:::.::
::;::

'!a'<JSEA!--- Hd

26.9 ft

'!a'CFIlTERPACK -
21.9 ft

'!a'<JmEN 24.5 ft

z•• IlTERPACKI:

a
10.0 ft

~

~
SCREEN

z
~

IlOT1aI <J mEN 34.5 ft

C 1lOT1aI<JYtBJ. -- 35.0 ft

IKlTTOllPlOO

c



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 607.88 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
5-16-97 5-16-97 5-17-97 N.288,227 E.2,278,612

ELEVATION TOP OF HOLE: 658.65 SIGNATURE OF INSPECTOR: Roger Wilson
660.44 (TOC)

TOTAL DEPTH OF HOLE: 55.0 ft. HOLE No.: 13F

(ALL MEASUREMENTS FROM GROUND SURFACE)

47.6ft

:W~-

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 8 min

VOLUME OF WATER REMOVED: 1 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; gray.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; gray.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

'-.

DEPTH FROM TOe AFTER Dry
DEVELOPMENT:

55.0 ft

54.5 ft

44.5 ft

41.5 ft

39.2 ft
:::.;

llfCfSCJl--- '~::.i'

z
I Fl1BllW:KI:

¥
10.0 ft

~

~
scm

z
~

IlOT1llIlCfscm



APPENDIX C
WELL CONSTRUCTION DRAWINGS

C-7 Task 14. Bedrock Surface/Piezometers



HARZA ENVIRONMENTAL SERVICES. INC.

qfq
MONITORING WEll CONSTRUCTION DIAGRAM l

---
ELEVATION GROUND WATER: 660.15 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
4-23-97 4-22-97 4-22-97 N.298163 E. 2275920

ELEVATION TOP OF HOLE: 691.57 SIGNATURE OF INSPECTOR: Janusz Pyrich
693.83 (TOC)

TOTAL DEPTH OF HOLE: 67.5 ft. HOLE No.: 14A

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Pou·red slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVel MEASUREMENTS:

DATE TIME DEPTH

4/23/97 1015 20.86 ft

DEPTH FROM TOC AFTER NA
DEVELOPMENT:

65.3 ft

62.8 ft

60.5 ft

67.5 ft

67.5 ftIlOT1lIIlJ'MU -­

BOT1OlIPlOO

2.0 ft

68.3 ft



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 631.10 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

-
DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): '-.J

4-24-97 4-23-97 4-24-97 N.292,255 E. 2,276,162

ELEVATION TOP OF HOLE: 678.28 SIGNATURE OF INSPECTOR: Janusz Pyrich
680.84 (TOC)

TOTAL DEPTH OF HOLE: 98.0 ft. HOLE No.: 148

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX I ST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

4/24/97 1430 16.0 ft

I:)DEPTH FROM TOC AFTER NA
DEVELOPMENT:

98.0 It

98.0 ft

95.8 It

93.5 It

91.0 ft

t!ll---­
1;[[1----
;;"'/----
llif~I----

li~!I---

ltfOF flTERI\I.CK - .,

ltfa:SEll---

SCREEN

BOrnIla:WIU-­

IOTrolI PI.OO

2.0 ft

98.5 ft



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM 4-1 (

/-

ELEVATION GROUND WATER: 646.02 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
4-18-97 4-17-97 4-21-97 N.290.753 E. 2.267,498

ELEVATION TOP OF HOLE: 684.35 SIGNATURE OF INSPECTOR: Janusz Pyrich
686.24 (TOC)

TOTAL DEPTH OF HOLE: 77.1 ft. HOLE No.: 14C

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

4/21/97 1000 37.36 ft

4/25/97 1400 40.60 ft

DEPTH FROM TOC AFTER NA
DEVELOPMENT:

75.1 ft

70.9 ft

72.9 ft

77.1 ft

77.1 ft
lm1al<fsaml I~~!;~I

Im1al<fYtBl -- li
Im1alPllXl

TCf<fSEAl,---

II
Go
i:
o
~
III

~

~
II
.J

2.0 ft

76.6 ft

c



BARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 666.72 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): ,.)
4-22-97 4-21-97 4-22-97 N.287,167 E. 2,276,458

ELEVATION TOP OF HOLE: 676.81 SIGNATURE OF INSPECTOR: Janusz Pyrich
679.05 (TOC)

TOTAL DEPTH OF HOLE: 43.6 ft. HOLE No.: 14D

(ALL MEASUREMENTS FROM GROUND SURFACE)

44.1 ft

2.0 ft

II
Q.

i
o

~
~

~
II
oJ

IKlI1aICfWl!1 -­

IIOT1aIPLOO

37.2 ft

39.2 ft

41.4 ft

43.6 ft

43.6 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

4/22/97 1800 10.14 ft

4/25/97 1300 10.72 ft

DEPTH FROM TOC AFTER NA rDEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM cr1~

ELEVATION GROUND WATER: 644.67 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

4-17-97 4-15-97 4-17-97 N.298,556 E. 2.262,676

ELEVATION TOP OF HOLE: 689.81 SIGNATURE OF INSPECTOR: Janusz Pyrich
691.26 (TOC)

TOTAL DEPTH OF HOLE: 108.8 ft. HOLE No.: 14E

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

4/17/97 1600 43.51 ft

4/21/97 0830 41.48 ft

DEPTH FROM TOC AFTER NA
DEVELOPMENT:

102.0 ft
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HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):
4-17-97 4-15-97 4-17-97 N. E.

ELEVATION TOP OF HOLE: SIGNATURE OF INSPECTOR: Janusz Pyrich

TOTAL DEPTH OF HOLE: 108.8 ft. HOLE No.: 14E

(ALL MEASUREMENTS FROM GROUND SURFACE)

108.8 ft

2.0 ft

II
L
i:
o
~
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~

~..
..I

ltfrEstIL---

ltf OF SCIlE8I

IlOrnIIOFYlBI. -­

IlOrnII Pl.OO

102.0 ft

104.4 ft

106.6 ft

108.8 ft

108.8 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

.,I
FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

4/17/97 1600 43.51 ft

4/21/97 0830 41.48 ft

~DEPTH FROM TOe AFTER NA
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM IfV
ELEVATION GROUND WATER: 650.57 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCAnON (Coordinates or Station):
4-24-97 4-24-97 4-25-97 N. 285499 E. 2260874

ELEVATION TOP OF HOLE: 675.16 SIGNATURE OF INSPECTOR: Janusz Pyrich
677.20 (TOC)

TOTAL DEPTH OF HOLE: 43.5 ft. HOLE No.: 14F

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 1 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded w/O-rings

SCREEN INFORMATION:

DIAMETER: 1 in.

SLOT WIDTH: Porous Tip

SCHEDULE: NA

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Piezometer. Not required.

TIME SPENT DEVELOPING: NA

VOLUME OF WATER REMOVED: NA

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: NA

DESCRIPTION OF POST DEVELOPMENT WATER: NA

WATER LEVel MEASUREMENTS:

DATE TIME DEPTH

4/24/97 1930 36.78 ft

4/25/97 1400 26.30 ft

DEPTH FROM TOC AFTER NA
DEVELOPMENT:

34.2 ft
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APPENDIX C
WELL CONSTRUCl"ION DRAWINGS

C-8 Task 16. Additional Groundwater Data, Line 3



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM f,17

ELEVATION GROUND WATER: 678.88 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

5-13-97 5-13-97 5-14-97 N.299601 E. 2267991

ELEVATION TOP OF HOLE: 694.35 SIGNATURE OF INSPECTOR: Roger Wilson
696.30 (TOC)

TOTAL DEPTH OF HOLE: 110.0 ft. HOLE No.: 16A

(ALL MEASUREMENTS FROM GROUND SURFACE)
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95.0 ft

97.4 ft

99.4 ft

109.4ft

110.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed, then pumped wlWell Wizard.

TIME SPENT DEVELOPING: 4 hrs

VOLUME OF WATER REMOVED: 125 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light tan.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOC AFTER 18.05 ft
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM

....,
ELEVATION GROUND WATER: 697.39 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V) I,
DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

5-14-97 5-14-97 4-15-97 N.300701 E. 2268410

ELEVATION TOP OF HOLE: 699.15 SIGNATURE OF INSPECTOR: Roger Wilson
701.10 (TOC)

TOTAL DEPTH OF HOLE: 25.1 ft. HOLE No.: 16B

(ALL MEASUREMENTS FROM GROUND SURFACE)

17.0 ft

10.0 ft
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9.1 ft

12.0 ft

15.1 ft

25.1 ft

25.1 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)
"

FILTERPACK MATERIAL: '<"

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 19 min

VOLUME OF WATER REMOVED: 12 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light tan.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

~
,/

DEPTH FROM TOC AFTER Dry
DEVELOPMENT:



HARZA ENVIRONMENTAL SERVICES, INC.

lJ11
MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 692.95 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: 1COMPLETED: LOCATION (Coordinates or Station):
5-12-97 5-12-97 5-12-97 N.300002 E. 2268671

ELEVATION TOP OF HOLE: 695.66 SIGNATURE OF INSPECTOR: Roger Wilson
697.69 (TOC)

TOTAL DEPTH OF HOLE: 25.6 ft. HOLE No.: 16C

(ALL MEASUREMENTS FROM GROUND SURFACE)

17.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 25 min

VOLUME OF WATER REMOVED: 10 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light brown.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light brown.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOe AFTER Dry
DEVELOPMENT:

4.0 ft

25.6 ft

25.6 ft

12.2 ft

15.6 ft
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HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WEll CONSTRUCTION DIAGRAM

ELEVATION GROUND WATER: 692.66 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station): .J5-14-97 5-14-97 5-15-97 N.298983 E. 2268246

ELEVATION TOP OF HOLE: 695.77 SIGNATURE OF INSPECTOR: Roger Wilson
697.66 (TOC)

TOTAL DEPTH OF HOLE: 25.1 ft. HOLE No.: 160

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

:)
FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 10 min

VOLUME OF WATER REMOVED: 10 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light ten•

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light tan.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

...
DEPTH FROM TOe AFTER Dry
DEVELOPMENT:
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HARZA ENVIRONMENTAL SERVICES, INC. MONITORING WELL CONSTRUCTION DIAGRAM !V l

ELEVATION GROUND WATER: 684.65 PROJECT: IOWA ARMY AMMUNITION PLANT (5644V)

DATE INSTALLED: ISTARTED: ICOMPLETED: LOCATION (Coordinates or Station):

5-14-97 5-14-97 5-15-97 N. 298986 E. 2268236

ELEVATION TOP OF HOLE: 695.69 SIGNATURE OF INSPECTOR: Roger Wilson
697.55 (TOC)

TOTAL DEPTH OF HOLE: 55.0 ft. HOLE No.: 16E

(ALL MEASUREMENTS FROM GROUND SURFACE)

c

46.8 ft

10.0 ft
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40.5 ft

42.9 ft

45.0 ft

55.0 ft

55.0 ft

PROTECTIVE CASING: 4 in. Square

BLANK CASING

DIAMETER: 2 in.

TYPE: PVC

TYPE OF PIPE JOINTS: Flush Threaded

SCREEN INFORMATION:

DIAMETER: 2 in.

SLOT WIDTH: 10-Slot

SCHEDULE: 40

MATERIAL: PVC XXX IST.ST.

OTHER (Describe)

FILTERPACK MATERIAL:

TYPE: GS #0 Silica Sand

BACKFILL METHOD: Poured slowly from top of
augers

TYPE OF SEAL: Bentonite Pellets

WELL DEVELOPMENT:

METHOD: Bailed dry.

TIME SPENT DEVELOPING: 16 min

VOLUME OF WATER REMOVED: 13 gal.

VOLUME OF WATER ADDED: None

DESCRIPTION OF PREDEVELOPMENT WATER: Very
turbid; light tan.

DESCRIPTION OF POST DEVELOPMENT WATER: Very
turbid; light tan.

WATER LEVEL MEASUREMENTS:

DATE TIME DEPTH

DEPTH FROM TOe AFTER Dry
DEVELOPMENT:



APPENDIX 0
WELL DEVELOPMENT FORMS



HARZAENVIRONMENTAL SERVICES, INC.

WEll DEVELOPMENT FORM

WELL NUMBER: 10A

PROJECT NAME/LOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: PUMPING TESTS; LINE 2

TASK NUMBER: 10

METHOD OF DEVELOPMENT: PUMPED WITH WELL WIZARD

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

1 gpm (approx.l 1638 1818 5-12-97 Water milky, light gray.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 65 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. VERY
OF DEVELOPMENT: CLEAR CLOUPY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well going dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: __Joe Marks _ DATE:__5-12-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: lOB

bPROJECT NAMEIlOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: PUMPING TESTS; LINE 2

TASK NUMBER: 10

METHOD OF DEVELOPMENT: BAILED AND THEN PUMPED WITH WELL WIZARD

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

50 gal (total) 1105 1342 5-12-97 Water very turbid, silty, gray.

5 gal (total) 1407 1510 5-12-9 Water slightly turbid.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 55 gallons

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MQQ.. VERY
OF DEVELOPMENT: CLEAR CLOUDY :I.!.lImm MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER J2R!.l.Ml TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well went dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: Joe Marks DATE:__5-12-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12A

PRO.JECT NAME/LOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PRO.JECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

8 gal. (Totall 1138 1149 5-13-97 Well bailed dry.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 8 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID MY.!mY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well went dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: Joe Marks _ DATE:__5-13-97



HARZAENVIRONMENTAl SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12B

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED, THEN PUMPED WITH WELL WIZARD.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

50 gal. (Total) 0850 1029 5-14-97 Very turbid, light tan at end.

0.43 gal (total) 1155 1230 5-14-97 Very turbid to start.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 65 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY M.QQ. VERY
OF DEVELOPMENT: CLEAR CLOUDY J:YImm MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER QB.!lM.§, TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) IN-units) DATE TIME

6.86 57.2 476 5·14-97 1201

6.27 55.1 414 5-14-97 1207

5.95 54.1 416 5·14-97 1213

5.96 55.7 414 5-14-97 1219

6.07 54.6 414 5·14-97 1224

5.99 53.6 436 5-14-97 1230

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 8.45 FEET

••

FORM COMPLETED BY: __Joe Marks DATE:__5-14-97



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12C

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT. MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA. LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

7 gal. (Total) 0757 0835 5-14-97 Vary turbid: gray: silty water.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 7 gallons (approx.J

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. YEBY
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUPPY

ODOR OF WATER: Nona

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well went dry bafora comparative field maasurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

~

'"d';

FORM COMPLETED BY: Joe Marks, _ DATE:__5-13-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 120

PROJECT NAMEIlOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

35 gal. (Total) 1540 1745 5- 13-97 Water slightly cloudy. Water level
dropped rapidly.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 35 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. VERY
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER u.B.WM. TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well going dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 123.7 FEET

FORM COMPLETED BY: Joe Marks, _ DATE:__5-13-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12E

PROJECT NAMEIlOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED 45 GALLONS, THEN PUMPED WITH WELL WIZARD.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

45 gal. (Total) 0755 1018 5-13-97 No observable improvemente in wtr.

0.3 gpm 1020 1100 5-13-97 Water improved to slightly cloudy.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 57 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. VERY
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIElD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

6.55 72.3 616 6.07 5-13-97 1029

6.58 61.9 470 6.07 5-13-97 1036

6.60 57.1 467 6.07 5-13-97 1040

6.59 56.1 479 6.07 5-13-97 1045

6.58 55.1 476 6.07 5-13-97 1053

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 11.55 FEET

~,

",.,./

FORM COMPLETED BY: Joe Marks _ DATE:__5-13-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12F

PROJECT NAME/LOCAnON: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: NA - WELL WAS DRY.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS):

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. VERY
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER DRUMS TRUCK TANK
TO:

OTHER:

RELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: __Joe Marks _ DATE:__5-13-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 12G

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: ADDITIONAL GROUNDWATER DATA, LINE 2

TASK NUMBER: 12

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

7.5 gal. (Total) 1300 1314 5-13-97 Bailed dry.

1.5 gpm 1330 1336 5-13-97 Bailed dry.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 9 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID M.!.lImY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 11.55 FEET

FORM COMPLETED BY: __Joe Marks _ DATE:__5-13-97 _



c
HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 138

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LOWER REACHES, BRUSH CREEK

TASK NUMBER: 13

METHOD OF DEVELOPMENT: BAILED THEN PUMPED WITH WELL WIZARD.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

I
50 gal. (Total) 1157 1351 5-20-97

20 gal (total) 1400 1448 5-20-97 Well wizard.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 70 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. VERY
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER .tm.!.lWi TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

7.36 65.8 442 5-20-97 1409

6.70 58.7 474 5-20-97 1419

6.64 57.3 472 5-20-97 1425

6.57 56.7 474 5-20-97 1437

6.63 56.1 483 5-20-97 1448

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 29.41 FEET

FORM COMPLETED BY: __Joe Marks _ DATE:__5-20-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 130

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LOWER REACHES. BRUSH CREEK

TASK NUMBER: 13

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

10 gal. (Total) 1516 1545 5-20-97 Very turbid, light gray.

20 gal (total) 1400 1448 5·20·97 Well wizard.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 10 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID MYmr£

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER JmllJl4§ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry befora comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: Joa Marks _ DATE:__5-20-97 _



HARZAENVIRONMENTAl SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 13E

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA. LOWER REACHES, BRUSH CREEK

TASK NUMBER: 13

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

7 gal. (Total) 1516 1530 5-20-97 Very turbid. light tan.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 7 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID M.YQQY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER QB.YM§ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
("F) (mmhos/cm) (N-units) DATE TIME

Well beiled dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

FORM COMPLETED BY: __Joe Marks _ DATE:__5-20-97 _



HARZAENVIRONMEI\JTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 13F

PROJECT NAMEIlOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LOWER REACHES, BRUSH CREEK

TASK NUMBER: 13

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

17 gal. (Tata!) 1552 1600 5-20-97 Very turbid, gray.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 1 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID MYQQY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER DRUMS TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: FEET

~
",,,,,.,I

~,

"'" ""I~

FORM COMPLETED BY: Joe Marks _ DATE:__5-20-97 _



\.

HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 16A

PROJECT NAMEIlOCATION: IOWA ARMY AMMUNITION PLANT. MIDDLETOWN. IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA. LINE 3

TASK NUMBER: 16

METHOD OF DEVELOPMENT: BAILED FOR 2 HOURS. THEN PUMPED WITH WELL WIZARD.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

65 gal. (Total) 0737 0936 5-20-97 Very turbid, light gray.

60 gal. (Total) 0940 1130 5-20-97 Turbid. light gray.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 125 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY M.QQ.. VERY
OF DEVELOPMENT: CLEAR CLOUDY TIlBIlQ MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

7.35 57.3 795 5-20-97 1000

7.41 56.6 812 5-20-97 1030

7.42 57.3 768 5-20-97 1102

7.40 57.1 779 5-20-97 1130

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 18.05 FEET

FORM COMPLETED BY: __Joe Marks DATE:__5-20-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 16B

PROJECT NAME/LOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LINE 3

TASK NUMBER: 16

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

12 gal. (Total) 1658 1717 5-19-97 Vary turbid. Bailed dry. Lt. tan.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 12 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID MUDDY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 18.05 FEET
~

./

FORM COMPLETED BY: Joe Marks _ DATE:__5-19-97 _



._----------_...,'~,.._ ..."..._..._---
HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 16C

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN. IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA. LINE 3

TASK NUMBER: 16

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

10 gal. ITotal) 1522 1547 5-19-97 Water light tan.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 10 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID ~

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 18.05 FEET

FORM COMPLETED BY: __Joe Marks DATE:__5-19-97 _



HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 160

PROJECT NAME/LOCATION: IOWA ARMY AMMUNITION PLANT, MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LINE 3

TASK NUMBER: 16

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

10 gal. ITotal) 1614 1624 5-19-97 Very turbid. Light tan.

TOTAL WATER REMOVED DURING DEVELOPMENT (GALLONS): 10 gallons (approx.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID .Ml.!ImY

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER IlBYM§ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH (units) TEMPERATURE SPEC. CONDo TURBIDITY
(OF) (mmhos/cm) (N-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 18.05 FEET

~
......,,,1

'~

,-.,,.,,,-

FORM COMPLETED BY: __Joe Marks, _ DATE:__5-19-97 _



E~" '

-------------'-----~-,---

HARZAENVIRONMENTAL SERVICES, INC.

WELL DEVELOPMENT FORM

WELL NUMBER: 16E

PROJECT NAMEILOCATION: IOWA ARMY AMMUNITION PLANT. MIDDLETOWN, IOWA

PROJECT NUMBER: 5644V

TASK NAME: GROUNDWATER DATA, LINE 3

TASK NUMBER: 16

METHOD OF DEVELOPMENT: BAILED.

WATER REMOVAL

YIELD TIME:
(GPM): DATE: REMARKS:

FROM TO

13 gal. ITotal) 1614 1630 5-19-97 Very turbid. Light brown.

TOTAL WATER REMOVED DURING DEVELOPMENT IGALLONS): 10 gallons lapprox.)

DESCRIPTION OF TURBIDITY AT END SLIGHTLY MOD. ~
OF DEVELOPMENT: CLEAR CLOUDY TURBID M.Y.mri.

ODOR OF WATER: None

WATER GROUND STORM TANK STORAGE
DISCHARGED SURFACE SEWER ~ TRUCK TANK
TO:

OTHER:

FIELD MEASUREMENTS

pH lunits) TEMPERATURE SPEC. CONDo TURBIDITY
1°F) Immhos/cm) IN-units) DATE TIME

Well bailed dry before comparative field measurements could be taken.

DEPTH TO GROUNDWATER AFTER DEVELOPMENT: 18.05 FEET

FORM COMPLETED BY: __Joe Marks, _ DATE:__5-19-97 _



APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

E-1 Task 6. Ammunition Box Chipper Disposal Area

E-2 Task 7. Surface Water & Sediment Sampling, Site Drainages

E-3 Task 10. Pumping Test, Line 2

E-4 Task 11. vac Sampling

E-5 Task 12. Additional Groundwater Data, Line 2

E-6 Task 13. Groundwater Data, Downstream Reach, Brush Creek

E-7 Task 16. Additional Groundwater Data, Line 3



E-1 Task 6.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

Ammunition Box Chipper Disposal Area



HARZA E:-.iVIRON:\IE:'oo"TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP b-AWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:------------Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

o

Sample Container Analysis Requested

Type No. Preservative voe s·voe EXPLOSIVES METALS OTHER lList)

/ L t::'-!.A7;" I y

/ t.. 6":.A - - J 'X'"

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurementso Background: _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BlIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24)2 X 3.14 X ClIGal.):

·F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to P!Jrge (E X FI/Gal.):

Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) lpMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: T After:

Nephalometer

Comments:



HARZA E:\"VIRO:\'ME;I,"TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split Icircle one)

Field Duplicate Icircle one)

5644V

Yes

Yes

No

No

WeUNo: 6- 8
SAMPLE NO: #-(;)6 -13-OJ-(/)"I-_
Date: ~-18-'7 Time: I1la6

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative

voe s-voe EXPLOSIVES METALS OTHER (Listl

/- / L ~bt55
, X

I- I L ~U$.5 J "

WELL PURGING

Date:

Time Started:

Time Completed:

HNufOVA Measurements

Background: _

Well Head:, _

Breathing Zone:---------
Field Measurement::fObservations

A. Well Depth 1Ft hom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length IA-BIlFt):

D. Casing Diameter lin.):

E. Volume of Water in Well 110 ... 24)2 X 3.14 X CIlGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIlGal.):

-~.

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) (OC) IpMHOS/cm) INeph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRO:-''ME:-''TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No: _

Duplicate Sample No:------------

6-C

Time: IZ 30

Well No:

SAMPLE NO:

Date: ~ - /(; - C; 7

Yes

Yes

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle one)

Project Name:

Project No:

Sample Method:

o

Sample Container Analysis Requested

Type No. Preservative s·voe EXPLOSIVESvoe METALS OTHER IList!

I- I L '<!.If.~ .~ I X
I _ I L ~{/'S-: J X

-

WELL PURGING

o

Date:

Time Staned:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Braati'ling Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A·BHFt):

D. Casing Diameter (In.):

E. Volume of Water in Well {(D ... 24)2 X 3.14 X CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FlIGal.):

Gallons pH Temp. S. Condo Turbidity

"T:i':"B ~wr;ec 'units) ('C; (pIlt1HOS/cm) (Neph. units! Odor Color

FIELD INSTRUMENTS/CALIBRATION

G
Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments;



HARZA E='iVIRON:\IE='oTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGAnON IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

5644V

Yes

Yes

No

No

Well No: 6-P
SAMPLE NO: -#--'=;~-lG":'_-P---t::1.-Y---t:J-.y--A
Date: 6-/8-17 Time: /1?3CJ

Split Sample No:--------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative voe s-voe EXPLOSIVES METALS OTHER lList!

) L ~(.A.fS J )(

J L £/.4.5'5 , -X

WELL PURGING

Date:

Time Started:

Time Completed:

HNuiOVA Measurements

Background: _

Well Head: _

Breathing Zone:---------
Field Mea!'urements/Obser/ations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]2 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

----Ie
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) lpMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Celibration I
Water Level Indicator

I

Conductivity Meter

I --pH Meter Before: After:

Nephalometer

Comments:



HARZA ENVIRO:'olME:\'TAL SERVICES

SAMPLE COLLECTION FieLD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

SAMPLE NO: If-Ok -- E-(7/-0 Y-oo

Date: ~-IB- 'I"} Time: 1S-~5

6-£Well No:

Split Sample No: _

Duplicate Sample No: _No

No

Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

o

Sample Container Analysis Requested

Type No. Preservative soYoevoe EXPLOSIVES METALS OTHER lList!

I L ~U55 I ><
I L G/.A-S.5 I X

WELL PURGING

o

Date:

Time Staned:

Time Completed:

HNu/OVA Measurements

Background:---------Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

Gallons pH Temp. S. Condo Turbidity

Tim;! Purged (units; 1°C) ipMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

0··'; .. '.

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRO:-'~IE:-'"TALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No: 6-F
SAMPLE NO: 1I-1I--;;;;'P-6-.--F---O-/---O-Y---O-e

Date: h-/l-97 Time: 1~Z.z.....

Split Sample No: ~~/'1.£ ~~dEL 1D ....., "',,"'­

Duplicate Sample No: H-Af(P£.- Pt./P/- Cd":TP

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: 5644V...;..:..----------------
Sample Method: }lYJ?,RP'I"«IVl:#

Sampling Personnel: K, at:s.2:E
Sample Split (circle oneI (J;iiJ No

Field Duplicate (circle onel ~ No

A"vP Z ~n1~E-f$ R~ ,lfRPL 1"1$/"'~

Sample Container Analysis Requested
Type No. Preservative

s-voevoe EXPLOSIVES METALS OTHER lListi

1- L 6b1ff 1 X
I L ({:uff.5 , )(

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone:----------
Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BllFt):

D. Casing Diameter IIn.l:

E. Volume of Water in Well ([D ... 24J2 x 3.14 X CIlGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FllGal.):

--.
Gallons pH Temp. S. Condo Turbidity

Time Purged (unitsl (OCI IpMHOS/cm) (Neph. units) Odor Color

I I

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator f_
Conductivity Meter

I -pH Meter Before: After:

Nephalometer

Comments:



HARZA EI'.VIRO:'o')IEl''TAI. SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SAMPLE NO: #-t:)6-G- eJl-t:JS'-oO

Date: ~·tg-7Z Time: /7S z..

Split Sample No:--------------
Duplicate Sample No:------------

0
Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: 5644V

Sample Method: IIY£J,e~PU/VC!f

Sampling Personnel: K, J:'Wr£
Sample Split (circle one) Yes No

Field Duplicate (circle one) Yes No

Well No: 6-G

Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES METALS OTHER IListi

! L ~L4:55 I X
J L CL,f.55 J X.

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---------Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Coiumn length (A-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 2412 X 3.14 X CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E X FlIGal.):

o

Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (DC) It/MHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRON:\IE~"ALSERVICES

Project Name:

Project No:

Sample Method:

Duplicate Sample No:--------------Yes

YeS@SPlitSamPleNo: c. _

CJ

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle oneI

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIlGal.l:

(1: _
A. Well Depth (Ft ftom TOCI: 1. 1 ~

B. Depth to Water 1Ft from TOCI: 'I, b I
C. Water Column Length IA-BIlFtl: 2. t'f

D. Casing Diameter IIn.l: .;4 - "'I. O#k. ~ l
E. Volume of Water in Well 110+24)2 x 3.14 x CIlGal.l: 4. ~ ~ ~ 3-

Date:

WELL PURGING

Time Started: tJ I)'

Time Completed: '1 zc>
HNu/OVA Measurements /.

Background: 6......:.(_00 _

Well Head: ..;.,D.LA....:(J::;.....- _

Breathing zone: t7~I/O~"-----

Sample Container Analysis Requested
Type No. Preservative voe s·voe '" EXPLOSIVESI METALS OTHERlLisll

liflht~xM "2.- tp"c..' V V..,

i

"

- - • • .' o ..... .. ~. -_... . ..
Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) lOCI· (PMH05.'cm) INeph. units) Odor Color

g I,
S )0 ( 1-.n- II. 'f '+03 'S.B,;) - e::.~

9ff Z- 7.Sl> \\ .\\... 3'}1. Z-S"L - Lt

B ~~ Zl/,,- 7.1-0 /2.. S- :17 B 10 ,~o - ",

q (>6 ~ +.T6 II, tJ 381 a.'(:., - 't

110 If '/:.z,. :;r.n:> I Zo. I 38fo ~30 - ~

FIELD INSTRUMENTS/CALIBRATION

Celibration

Water Level Indicator ~:-7::=~~~--:-:",--------I--:-J;;~-----:71"--..,.....-a~t~~.,L-----tD.
Conductivity Meter t.,),

pH Meter

Nephalometer

Comments:



HARZA E.WIROmlE."7AL SERVICES

Time:

WeUNo:

Duplicate Sample No:------------Yes

Yes Q~) Split Sample No: _

~

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

d4W b'2.lSITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split Icircle one)

Field Duplicate Icircle one)

o

Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES..... METALS OTHER llistl

If! t11't1 h,/'"/riM S -Z- ..' V V

o

WELL PURGING

Date:

Time Started: 10 "

Time Completed: // '10
HNu/OVA Measurements .

Background: b~--_.........~----
Well Head:__--::(J~t:...O~: _

Breathing zone: ..=:O..,.IC..c.r- _

Field Measurements/Observations

I '= '
A. Wen Depth 1Ft ftom TOC): ),n- .
B. Depth to Water 1Ft from TOC): 1/_ y,- ,
C. Water Column Length IA-BHFt): ~ "

D.Casing Diameter (In.): 1.83 5 .. { o~ -I/,;)~

E. Volume of Water in Wen ([D ... 24)2 X 3.14 X CJ(Gal.): S'. S'b ',}4 ( ;} -~ J
F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE X FHGal.):

Gallons pH Temp. S. Condo Turbidity

Time Purged (units) 1°C) IpMHOS/cml (Neph. units) Odor Color

IIJ :(r-
IP :ZO V\- 1~}j) /7../.1 ZS'} 1'1. '10 - t::=~

It 0)- z.. 1.:l&f ft(o 28'3 ,.~ - ."

1101 ¥ 7.2.'+- /1. ~- Z~3 \ ..1-0 -- l.-

It J (;1 r 7·' , ", ~ 2..-,,,
\.."'~ - f

o
FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Celibration

Water Level Indicator So ~~ s..;-
Conductivity Meter 'J5z. 3~ {.J,TfI\.. ~ Sol",~~~

pH Meter .., 14 Before: I After:

Nephalometer Ch~ A ~- .,~./

Comments:



HARZA E;\O"VIRONMElIo'TAL SERVICES

Duplicate Sample No:--------------Yes

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP Well No: d AW" (;;,22 •
5644V SAMPLE NO: U" 'J""~z.z.C'(C;1G
dJR/f 4J;~/d'4)1: S~..) ~Vw~ate: ,,/Ze&1- TIme: IWS"-
hb~.s A/l!ilil4ll- fb"","~« ~C!L;- g~ £r-a-..A~ ~ 16",;)~r <Gr.

Yes @ Split Sample No:------------
~

Sampling Personnel:

Sample Split (circle one)

Field Duplicate Icircle one)

Project Name:

Project No:

Sample Method:

Sample Container Analysis Requested
Type No. Preservative voe s-voe

I EXPLOSIVES METALS OTHER IList!

Lf/ L i ../%M..5 2- V- c..,.../

.'

17 I

~ "

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOCl:

C. Water Column Length IA-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 X CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FIIGal.):

13 ¥~

04'
"1£Breathing zone: ~;;;.~+-~ _

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---'---r-----
Well Head:

--~~~r_---

Field Measurements:Observations

Gallons pH T~mp. S. Condo Turbidity
Time Purged h..:nitsl I'CI lpMHOS/cm) (Neph. units) Odor Color

134\
1..3 ~,-

,
?~v tL~ 'J'3 \.~10 - ~

I~ 'D \ ttL '."13 \'-\ CJ ~'1-- t,~ - ~

1''1~ ) ~ 1. " '1... "t "UI'l- \ ..oS - ~

I~ 1- 1.. ..0 b /p.e 2(1s- /... c; ( - Ph J, -- <: J,..,,/

FIELD INSTRUMENTS/CALIBRATION

Calibration

Water Level Indicator
1-~-=~-~- ='T'""'------+-~-::"'I"""'-==---''''''''''''''''~---"'''"''1f---:::lI-,.......-+---i

Conductivity Meter

pH Meter

Nephalometer

Comments:



c

c

c

E-2 Task 7.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

Surface Water & Sediment Sampling, Site Drainages



HARZA E~O:-f.\IE:-'''ALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

o Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Well No: 7.L.....1;A-I- _

SAMPLE NO: tI-oZ-,If -&>/-t:?b --t?t:7

Date: ~ -1/-27 Time: 0900

Split Sample No:--------------
Duplicate Sample No:------------

Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES METALS ~#OTHE'" (List)

LIt? /'1L. ~L .:3 IICL ')(

} L G/..,~~ I x:
I L 6/4;.$ , X
/ L JfJ/..,~k , #,/'/03 )<

I L 'p/"f/rz. , #A-t7H- X

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone:---------
Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BHFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D + 24J2 X 3.14 x CI(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x F)(Gal.):

o

Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) ,OC) (pMHOS/cm) (Neph. units) Odor Color

I

.°0

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVlRON:\-IENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

Other (describe'Sludge

BoringlWell No:

SAMPLE NO:

TIme:

Date:

Split Sample No:------------
Duplicate Sample No: .AXPL. - PttP3 - .$e?J:"L

(AVI.,/~5/~ ,tfU·t../$ -f t:-<ql,..s;ve)
;0 ;;

Soil (subsurface'

Yes ~

~ No

cT/'1, K/IK,

C2 - (
Soil 'surlace'

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

vee s·vee METALSEXPLOSIVES OTHER lLisU

2-- '/ C'~ X
I - ~ Cle X
/- ~o~ X
I- S ~.e- X

...

SAMPLE DESCRIPTION

Depth: Description:

cJ - / Fr-

.'.

COMMENTS:

----------0



HARZA E:'M"RO;-'~IE:-'"TALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes

o Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

5644V

,
Yes CfE>

(~

Well No: ZL....!:.13::::::.... _

SAMPLE NO: It-t? Z- £5 -t:J1-t:J6-(70

Date: ~-1C/-f7 Time: IZdO

Split Sample No:------------
Duplicate Sample No: _

Sample Container Analysis Requested

Type No. Preservative voe s·voe .cNoTHeil ILis11eXPLOSIVES METALS

7t:> /'1L... II:P9L .:3 /ILL ')(

J L G/..,,$~
, ~

I L 6/4;$ , X
/ L JIlIIf~k , #,1'/0;> )<

I L P/~f~ , /f/A-t?# X
I

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24]' X 3.14 x CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

•

Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OCI (pMHOS/cm) (Neph. units) Odor Color

I

,',

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA E.'MRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET'(SOILlSEDIMENT}

SITE GROUNDWATER INVESTIGATION IAAAP

Date:

Otner (describe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:--------------

SOil (subsurface)

Yes ~

Yes ~

.;:r~, I?JK
I

SOil Isurface'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s·voe EXPlOSIVES METALS OTHER ILis"

z.- Lj C'.e- X
I - JJ' de ><
/- "lI' 0 ~ X
I- s d~ X

SAMPLE DESCRIPTION

Depth: Description:

0'.

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

/7~3

713
It~7- P/-oz -r:1$-~:!.

6-/&7- 77

Other (describe)Sludge

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Split Sample No: _

Duplicate Sample No:
-----:--~------

Soil (subsurface'

Yes

Yes

" r;...r-7'3 -- .:../ /
Soil (surface'

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative
voe s-voe METALSEXP\.OSIVES OTHER (listl

I- S c:1~ X
I- S O~ X

o
SAMPLE DESCRIPTION

Depth: Description:

.".

COMMENTS:

o



HARZA E:WIRO~IE:'''TALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle onel

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes C§:::>
Yes ~

Well No: 7C
SAMPLE NO: -II--C)---?....;;-==c:..._-e::r-/---~-~----C'-.

Date: ~ .-/(/ -5'7 Time: IttY.5

Split Sample No:------------Duplicate Sample No:------------
Sample Container Analysis Requested

Type No. Preservative
~#OTHER ILil1lvoe s·voe EXPLOSIVES METALS

7t) /1L.... ~L .:3 IILL ')(

J L 6/~J~
, ,ce

I L 6/4;.$ , X
/ L "/~.='~ , #/1/0;$ X
/ L P/Jlf,h , ~A-t?H- X

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Baekground: _

Well Head: _

Breathing Zone:---------
Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A·B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]' X 3.14 xC)(GaJ.I:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

-~.

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) (OCI It/MHOS/eml INeph. units) Odor Color

I

.'.

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator
I

Conductivity Meter .,
pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No: _

Duplicate Sample No:------------

Boring/Well No:

SAMPLE NO:

7C

1'139

#-C-7 - C(-~/-t:'>-i?1

p-/~ -er7

Other IdescribelSlUdge

Date:

TIme:

j

SOil (subsurface)

Yes

Yes

Soil Isurlace'

5644V

Sample Method:

Sample Depth Ift.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Project Name:

Project No:o

Analysis Requested

Sample Container Preservative
voe s·voe EXPlOSIVES METALS OTHER 'Listl

2-- 'I t:'-e- X
I - 11' Oe X
/- '?? O~ X
I- S t::7~ X

o
SAMPLE DESCRIPTION

Depth:

&? .._/ Fr-
Description:

.'.

COMMENTS:

o



HARZA E:-MRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Other Idescrlbe)Sludge

TIme:

BoringfWell No:

SAMPLE NO:

Date:

Split Sample No:--------------
Duplicate Sample No: -..,... _

K1J<

Soillsubsu,face'

rr )

Yes

Yes

Soil (surfacel

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc s·voc EXP!.OSIVE$ METALS OTHER (Lisll

I- S O-~ X
I- S O..e- X

SAMPLE DESCRIPTION

Depth: Description:

2-rrc

.'.

COMMENTS:

----------0



f/-P ?-<:Z-eJ/~$~/

~-/O -er7

Othe, Idescrlbe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: ....,... _

Soil (subSurface)

Yes

Soil lsu,faco'

Yes

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

HARZA E.""VIRONMENTAL SERVICES

•

Analysis Requested

Sample Container Preservative
voe s-voe EXPlOSIVES METALS OTHEillLisU

I- S <::1~ X
1- Z O.-e- X

o
SAMPLE DESCRIPTION

Depth: Description:

/ Fr

,'.

•
COMMENTS:



HARZA E:-'"VIRO:-'~IE:-'''ALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No:--------------
Duplicate Sample No:------------

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate lcircle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes U:!Q)

Yes ~

Well No:

SAMPLE NO:

Date: sh..··iI\ \-
(-.... Wgr,:,,~::1'

~...r\,"",9::..i,-~::",,=··..:.;I~;:;:·::..c..;:;.~:::.-· e
Time: \'-.:.~

~.;:;..;:;.....---

Sample Container Analysis Requested
Type No. Preservative voe s·voe EXPLOSIVES METALS OTHER IList!

'to ....J, ,,'\co..; ~ J. \--\ ( i ./
" V ~~...... \.' - ._\..... \ - ./

~
.. \ - .,/

\ ~ l'lo\..u..'"'-",~ .... \ \-\ C.}Ul /
, .l - N >-0'-\(ll<.:,· k C:....l

Breathing Zone: _

Field Measurements/Observations

Background: _

Well Head:---------

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

t-JA

\. A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BllFtl:

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 X CllGaJ.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E X FllGaJ.):

------.,e
Gallons pH Temp. SI'J;;d. Turbidity

Time Purged (units) l;at,c (pM /cm) INeph. units) Odor Color

15'/7 ~. 57 ~/- ~ 5121 -={,16

I

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration
I

Water Level Indicator

tj~Conductivity Meter bJ'1"l.'[,'cl...
fit 11 "-, IfI.c.1::. I -

pH Meter ~ Before: Aher:

Nephalometer cP./" /'</IV1'"'1 e.r
Comments:



.:::HA=RZ:.=::..A::.....:::ENVIR~::.:O::..:NME::.:.::::NT~AL=SE=R:.:.VI:.:C=ES::....- !~

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7P/
H-~7-Pi-OI-e/'>-1

s·-z.:r - ~7

Other (describe)Sludge

Boring/Well No:

SAMPLE NO:

Date:

TIme:

Soil (subsurfacel

Yes ~ Split Sample No:

Yes ~ Duplicate Sample No:

KA-K, /('-'. Jtve, JeA/, , )

Soil (surface)

~,-.4la~;! g~L/ 59'..... -t £Sed
t:) # / Fr I

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle onel

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative C'"'f' ...)..t~OTHER (Lisr)voc S·VOC EXPlOSIVES METALS

Z- t.1 02-_ t::/., $S ~

J - 8' &~. ~/"'$~ /f."

1-- $" ~-l- ~/"'J~ ><
I- S ?~ - ~/.,~..$ x "><'

o
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:



HARZA E:-MROi'f.\IE.';TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes C§::>
Yes (~::>

Well No: 7£
SAMPLE NO: #-r:? 7-E-d/ -c:?6".-.
Date: 6'-/(7-'17 Time: 1130

Split Sample No:------------
Duplicate Sample No:--------------

Sample Container Analysis Requested
Type No. Preservative

~#OTHER (lisllvoe s·voe EXPLOSIVES ME7AlS

'ie; /1L-. II:t:4L .3 1Ic:L ')(

J L b/"'?.,$~ I X
J L 6/4?.5 , X
1 L "/If~k , }f,tV03 )(

J L P/.....r,h , #A-eJH- X

WEll PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone:---------
Field Measurements/Observations

A. Well Depth (Ft hom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BIIFt):

D. Casing Diameter lin.):

E. Volume of Water in Well ([0 ... 24]' X 3.14 X CllGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E X FIIGal.):

-----Ie
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) (pMHOS/cm) (Neph. units) Odor Color

I

...

.
FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator -.
Conductivity Meter I~

I -
pH Meter Before: After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES ,...(1.6
--~-------------------~T

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7£

liZ.,

)/~7 - E/ -1tJ I=<?,S -e;/

6 -/~- erz

Other (describe'Sludge

TIme:

SAMPLE NO:

BoringlWell No:

Date:

}

~ Split Sample No: _

~ Duplicate Sample No: _

1T,.-v1. KA K
/

Soil (subsurfacet

Yes

Yes

0-1
Soil (surface'

5644V

SITE GROUNDWATER INVESTIGAnON IAAAPProject Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s-voe (XPl..OS'VES METALS OTHER (Lis,'

z.- 0/ t:'~ )(

I - c;j t:7e X
j- 11' O~ X
/- 8 t:7e- X

o
SAMPLE DESCRIPTION

Depth: Description:

cJ-j Fr

.'.

•
COMMENTS:



HARZA E.';V1RONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Ilzq
Other Idescribe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

r ;

Soil (subsurl.ce'Soil Isurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe METALSeXPlOSIVES OTHER llist)

I- S c:;1~ X
J- z O-e- X

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA Eo"o"V1RONME.VfAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP 7£
1/-t:?7-FZ-(.'JI-eJ$-~I

~-/t? -er7

Ot~er Idescribe)Slu<lge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------
7 ;

Soil (subsurfacel

Yes ~

Yes ~

t'~. :::J/'11

VI - /
Soil Clurtacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested

Sample Container Preservative
voe s-voe EXP\.O$IVE$ METALS OTHEFI [ListI

I- S t::1~ X
I- S O-e- X

o
SAMPLE DESCRIPTION

Depth:

I Fr
Description:

•
COMMENTS:



. -. HARZA E:-"VlRO~fE:-''TALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

No

5644V

7F
!t-07-F-c:J/-a6-.

Time: d '1t::J <t

Well No:

SAMPLE NO:

Date: t5-/~-?7

Split Sample No:--------------
Duplicate Sample No: AI(PL - PlIee.. - ..5 W

Yes ~

ft- « J/1« KAIC
I I

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Sample Container Analysis Requested
Type No. Preservative s-voc ~OTHER IListlvoc EXPLOSIVES METALS

L/t) /"1L v..rAL .3 IICL ')(

I L 6/,.;J , X
I L C/.,.,F$ , X
} L fI;"~hc , ##0.3 X
J L P/"IJbz I #4-011- X

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head:----------Breathing Zone: _

Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BliFtl:

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 + 24)2 X 3.14 x CIlGal.):

F. fv1inimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FliGal.):

-.
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) ,OC) IpMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration
I

Water Level Indicator

L~Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

It-C;? - E( - P/ -p.>·-o,,­
6"·-/o-q 7

"7F

Other (describe)Sludge

TIme:

Date:

Boring/Well No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: AKPc.. - pWez.. - .5~4Z-

Soil (subsurlace)

Yes c.~

C!JY No

If''-' J :T/"1 , J'!,ljK.
I ,

Soil lsurlacal

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s·voe EXPl.OSIVES METALS OTHER CLiSt)

2-- 0/ O-e- X
I - <iJ' de X
/- ?o~ X
I- S ~~ X

o
SAMPLE DESCRIPTION

Depth: Description:

C)-I Fr

•
COMMENTS:



HARZA ENVIRONl\fE."lTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAP 7E

Olh.. (describe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:--------------
Duplicate Sample No:-----:-----------

Soil (subsurfacel

Yes

Yes

soa (surfaceI

C)-I ;!-

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc s-voc EXPl.OSIVES METALS OTHER Ilis.1

I- S a~ X
I- S O-e- X

•
SAMPLE DESCRIPTION

Depth: Description:

(2-/ Fr-

,'.

COMMENTS:

----------.0



SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

?G
11-&>7- GI-C)/~5-~ I

~-Iv- 17

Otho, (desc,ibe'

BoringlWell No:

Sludgo

SAMPLE NO:

Date:

TIme:

Split Sample No: _

Duplicate Sample No: _

Soil lsubsu,flco'

r ,

Yes ~

Yes ~

lew, 'V"1, Ktf!:

C)- (

Soil Isu,Ilco,

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split lcircle one)

Field Duplicate Icircle one)

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative
s-voevoe EXPlOSIVES METALS OTHER ILisu

2-- '/ t::>.e- X
I - "if' t::'C ;>(

/- ?O~ X
I- S c?2:- X

•
SAMPLE DESCRIPTION

Depth: Description:

c)-/Fr:

,".

•
COMMENTS:



HARZA E:'MRO~IE:'ol1AL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

5644V

Yes C!E>
~

Well No: 76
SAMPLE NO: --tt-~~1--~~---O-I-'---O-6-----~~

Date: 4S"-10-f1 Time: Itt:' ~/O

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative voe s·voe ~#OTHEA lUst}EXPLOSIVES METALS

0/" /'1L f,7;i9L- .3 #t::L. 'X
} L ~/.,,;.$ I ,(

J L 6/4;.$ I X
/ L JfJ/.,,,k , JI,A/o;3 )<

I L f'/"f~
, /f/A-it7# X

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:-------------
Well Head: _

Breathing Zone: _

Reid Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BIlFt):

D. Casing Diameter (In.):

E. Volume of Water in Well «0 + 24)2 X 3.14 X CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FIlGal.):

--0

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) (OC) (PMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator
I-

Conductivity Meter C•I -"""pH Meter Before: After:

Nephalometer

Comments:



HARZA Eo"lV1RONMENTAL SERVICES

ZG
II-~ 7 -<1i? -ef/"-/1'$ -c:?/

(;-/€- .,.7

Other Idescribe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

~ Split Sample No: _

c;:1JP? Duplicate Sample NO: ---: _

.'1;M I KAt::..
)

Soil (subsur'acel

Yes

Yes

Soil Isurflce)

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative
voe S-VQe EXPlOSIVES METALS OTHER (listl

I- S <:J~ X
I- S O-e- X

o
SAMPLE DESCRIPTION

Depth: Description:

(2-/ rr=

.',

o
COMMENTS:



HARZA E:'o"VlRO:'o-:\IE:'o,.AL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

/7
K L-- I :z;M, Kd,K

r '
Yes ~

Yes

Well No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative

("":,A..;' OTHER IListlvoe s·voe EXPLOSIVES METALS

'ICJ /"lL "Z"/}L "3 It-c-L.. X
I L C./.,~..-' i X
j c:.. c./~...v I '>(

J ~ J!I/.,...>/7c / IJ"..vd .3 'x'
I L /'I..,..>:h~ , .A/e, CJ)~ ,>(

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---------
Well Head:--------

2!e:lt~,ing :one: _

rieid :\t;dasurements:CCservatlons

A, Well Depth (Ft ftom TOC):

B, Depth to Water (Ft from TOC):

C, Water Column Length (A-BIlFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]2 x 3.14x CIlGal.):

F. Minimum Casing Volumes to Purge:

G. Mir.imL::":"! Vlat~r V::IL:me to PurGe (E x FIlGal.):

-.
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) iOC) It/MHOS/em) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

InstrumentlModel Calibration I
Water Level Indicator

~Conductivity Meter

pH Meter Before: I After:

Nephalometer I
Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Yes ~ Split Sample No: _

Yes ~ - Duplicate Sample No: _

, t- 1 J /"", .J:'.1J>

5644V

7/1

NIO

If -t:; 7 -IIi .~t:J 1-~;.5 --I:; ,

~-- ~i - If 7

Other (describelSludge

TIme:

Boring/Well No:

SAMPLE NO:

Date:

Soil (subsurfacelSoil Isurface)

5-';"'/k/L~f ->e...·-...., -r £>' ~--I
CJ- I Fr-

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

-. Analysis Requested

Sample Container Preservative yoe s·yoe EXPlOSIVES METALS OTHER (Lisn

l: ,,/c9 a?:

7 - '-/ c:J6 y'

i - <j\ d~
X·

i- .')} ~1 Zr- ·X

J .- 'if ~4,. X

o
SAMPLE DESCRIPTION

Depth: Description:

I Fr

o
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Yes c::1:!9' Split Sample No:
/ ------------

Yes ~ Duplicate Sample No:------------g ""'" J J /"1 J K-1 )t:..r ;

Othe, (describe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Soil (subsurface)Soil Isu,face)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc s-voc EXPlOSIVES METALS OTHER Ilistl

I - g- ,-i -t X
/ - 8 d:?:- ><-

•
SAMPlE DESCRIPTION

Depth: Description:

".J .- t.j FT J
I /

COMMENTS:

----------0



q 5

HARZA ENVIRONMENTAL SERVICES

7ff-
,#-')7-#e.-~/-e}.s·-eJ /

C; - cr - c,. 7

Other Idescribe'Sludge

BoringlWell No:

SAMPLE NO:

Time:

Date:

SOil Isubsurl.ce'

Yes Split Sample No: _

Yes ( ~_ Duplicate Sample No: _

g j,../ I :7/"1, K1x.
I )

CJ -I
So~ (surface'

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER (listl

J - -;''' C1~ x·
i - S c.,~ 'X'

o
SAMPLE DESCRIPTION

Depth: Description:

I ET

COMMENTS:

o



HARZA ENVIRO:-'~IE:-'TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split Icircle one)

Field Duplicate Icircle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes

Yes

Well No: 7 I
SAMPLE NO: -U-,---O-7';"._'::~=~=---C-)-/-'_-O-{.-·-'--C.-1'.

Date: ~:'-~1-17 Time: 12.~ :s

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested

Type No. Preservative
voc s·voc EXPLOSIVES C',A/ OTHER IList!METALS

'Ia /"1L f/":TAL 3 fjCL. X
i L L:/., 5 J I X
i L ';/~f ) 1 X
J L f' J JI~".:3 X·
J L P I A/~OH- X

WELL PURGING

Date:

Time Started:

Time Completed:

HNufOVA Measurements

Background:---------
Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BHFt):

D. Casing Diameter lin.):

E. Volume of Water in Well 110 ... 24)2 X 3.14 X C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E X F)(Gal.):

--.
Gallons
?urg~d

FIELD INSTRUMENTS/CALIBRATION

pH
(units)

S. Condo Turbidity

Cdcr Color

Instrument/Model Calibration

Water level Indicator
I

Conductivity Meter .~~
pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7:;::'

ILJ7

}/-o7 -Ii-eli -<')5 -<:ii

6- C:l - ~ 7

Other IdescribelSludge

Date:

Time:

Boring/Well No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No: _

KAK

c--N~"

~.

.:J /"1 I
J

Soil Isubsurf.cel

a·- i

Yes

Yes

SOil Isurl.cel

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative
s·voevoe EXPl..OSIVES METALS OTHER (List)

7 - L(' Ce X·

) .- '2f .." .:7- X·

J - '8 ..7·7- X·

i ._. ~ O-t X

o
SAMPLE DESCRIPTION

Depth: Description:

{} - I Er

o
COMMENTS:



HARZA ENVlRONMEl'o"TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Other (describe'Sludge

TIme:

Boring/Well No:

SAMPLE NO:

Date:

~ Split Sample No: _

~ Duplicate Sample No: _

iTt'" I Kif!::
I

Soil lsubsurface'

fit/,

Yes

Yes

Soil Isurlacel

/-- Z I Er

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s·"oe"DC EXPLOSIVES METALS OTHER (List)

I - :? d~ X
J - 'if" ~t x:

SAMPLE DESCRIPTION

Depth: Description:

/-Z- Fr

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Yes /~ Split Sample No:

Yes ~ Duplicate Sample No:

gl-- J J /"1 , KdK.
I I

7:r

)2:?2

!I-£.; 7 -.::Tl.. -~J/-C;.s·-C}/

({; ·-':f - ~l?

Other (describe'Sludge

Time:

Boring/Well No:

SAMPLE NO:

Date:

Soil (subsurface)Soil (surface'

0-1

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container - Preservative voe s·voe EXPlOSIVES METALS OTHER (lisn

/ .- ~ O.? X:
J .- tr o-l- X

o
SAMPLE DESCRIPTION

Depth: Description:

) F"r-

•
COMMENTS:



HARZA E:-IVIRO:\,;\IE:-.,.AL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No:------------

Well No:

SAMPLE NO: 11-07 -.r -C-'; -0(;

Date: c:-.., . "/7 Time:

K'.. &'"7->1 ('

Duplicate Sample No:------------

I
}

Yes

Yes

)

1\. wit~e-.,. I,

5644'1

SITE GROUNDWATER INVESTIGATION IAAAP

Sampling Personnel:

Sample Split Icircle one)

Field Duplicate Icircle one)

Project Name:

Project No:

Sample Method:

Sample Container Analysis Requested
Type No. Preservative t:: A/ OTHER (lis,'voe s·voe EXPLOSIVES METALS

'-/0 nL V..TAL 3 iI c:.t. ) £/&-c::.. X
i L 6/~.f5 , )(

i L C:/""f5 ; X·

I [ IY.,.:sJ,<:. ( 11;1/,,13 X
j '"- PI~.$,hc: I .A/<1. 0/1 X

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/O'/A Measurements

Background: _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOCI:

C. Water Column Length IA-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well llD ... 24)2 x 3.14 X CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FiiGal.):

--.
Gallons pH Temp. S. Condo Turbidity I

T;me Purged (units; I),...· (pMhOSicm) INeph. units) I Odor Color\ .... 1

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration ,
Water Level Indicator

'l~Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

I/-c)? - :51-oi -c.l.5 --0 i
~:- e! - cJ-7

Other IdescribelSludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No: _

Soil lsubsurfacel

<....11/0::;> Duplicate Sample No:......,._-:- _

t./I/~"" I j- /'1-i. , K. ,t::...,..sJ.,.

Yes

Yes

Soil Isurfacel

o m // Er

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative s-vocvoe EXPlOSIVES METALS OTHER ILisll

z- i~~ (;/,,) S )<.

1- 8 (.1 ~ c;11P~-5 X-

I- 15 ,,~ c:/"..s~ X
/- ~ ~?~ C:/4..s5 X

o
SAMPLE DESCRIPTION

Depth: Description:

o on> i FT

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7T

Other Idescribe'Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:--------------

....-searriiiiirc. __

/

j
:;3,2..5 r-r-

Soil Isubsurlace'

.,~

~~-

.-Hlr)
<---

lr'I/~':-''''', J _
Yes

Yes

Soil Isurfacel

C' 75 --ro

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative s·voevoe EXPlOSIVES METALS OTHERllistl

'C
,i

~
. /. V; e' cf. ,v',., S

l ~ ... v·

J- g ,;.:1- ·X·

1- ~ c; :z ><

SAMPLE DESCRIPTION

Depth: Description:-_..:..-_--------------------------------
2..75·k ;}. zJ,-,cr _....:::tJ.:;..;'/.....,;~;.::t::..:::i-_.:.c~-/.....;~....,'1f-----------------------

COMMENTS:

---- 0



HARZA E1'o'Y1RO:-'~fENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7I

6Cf55

It-CJ 7 -,:)z.. -c:)/ - cJ5-c7/

C:·-~_c-i 7

Other (describelSludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:------------K>fK.

?'r- ./ r'r
Soil (subsurfacel

Yes

Soil lsurface)

Yes

o '/P

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split Icircle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (Listl

..., .
~ ~' .... A

1 <".,... )

- - A

l- eg- .::;. 7- ')(

I~ ~ c-:t: X

o
SAMPLE DESCRIPTION

Depth: Description:

cJ ·tv i FT

•
COMMENTS:



HARZA ElIl"VIRO:-'")-IE:-',AL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Well No: 7 K'
SAMPLE NO: -/-t---O..:..7.....:..-K..I....---O-'---O-6--.
Date: 6 -6 -17 Time: II Z. Y

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative C7., ..,~.'!!"L.voc s-voc EXPLOSIVES METALS OTHER lList!

~I (/ /"1L l/-T/}L :J /ICL Y~c:.. X
I C. ~ba.r 6'/",H I "/ Co e- X
I L A->--rb4/ C/~fJ I '1 ~ e- X
i '- ;?';.,;iJ,-~ , !/,/VCl ;:s y DC_ )(

/ P/"5h-~
'.

XL , ;'1/"'1 (7)/) '7 e- c..
"

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zo,-,e:---------
rii3ld ;.ie3surementsiObsdro/at:::ns

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length IA-BIIFt):

D. Casing Diameter lin.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 x CllGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE X FIIGal.):

-~.

! I Gallons
!

pH Temp. S. Condo Turbidity
? ..... :";:~~ ~l.:j~: r::: (":"~,;~:-;CS,',::n~ (Neph. Uni!3) Odor

FIELD INSTRUMENTS/CALIBRATION

Color

Instrument/Model Calibration

Water Level Indicator
I

Conductivity Meter ~~
pH Meter Before: I After:

Nephalometer

Comments:



HARZA E.'lVlRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

'7)(

1132

It-o? - X1-01-0> -c:N
~-~-97

Other Idoscribo'Sludge

BoringlWell No:

Date:

SAMPLE NO:

TIme:

Split Sample No:------------

7

Soil (subsurfaceJ ~

Yes

Yes ~ . Duplicate Sample No: _

),. /'1--1:. , K, h~k-e

Soil Isurface)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative

C ..~voe s-voe EXPlOSIVES METALS OTHER Ilistl

2--lf(/~ ~/., ~.5 ~&C- X
/-'i>~~ 61.,.s .5 ~c. <. X
I- f> ~::7 ~/#}~.5 ~/t:> c... ')(

1- Jr D":t: 6'/~..s5 c;- e- X X

o
SAMPLE DESCRIPTION

Depth: Description:

Oft I Fr

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:------------
Duplicate Sample No:------------

71<.

/Z/~

Other IdescribelSludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Soil (subsurface)

Yes

Yes

Soil Isu,face)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc ~.,..4Ls-voc EXPt.OSIVES META~S OTHER (List)

J- g ~? 6/" .$"- ~/DL X
1-- 'ir- p ~ ~/..,s<; &/0 e- X y

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



;:;H::ARZ.=.::=A.=....::E::..:.NVlR..:...:::.O:::.:NME:..::.:.=::..:NT~AL:..=..::SE;;::,:.:.RVI..:...:.::.CES=- t:70

7K

1/31

11-07 -E z. -~I-05 -Of

6 --6 - '12

Other Idescribe)Sludge

TIme:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No: _

Duplicate Sample No:------------
K- y.,.$l:,

Soillsubsurlace' ~

Yes

Yes

-3-

SOil Isurlacal

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle oneI

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative
Ct".o~...;..1~THER (Lisllvoe s-voe EXPlOSIVES METALS

i~ 1? t:? ~ ~ .(.,J.->' y.::>C ')(

/- ~ o::{ 6/.,/".5 ije-e- X X

o
SAMPLE DESCRIPTION

Depth: Description:

o -h 1FT

COMMENTS:

o



HARZA E:'''V1RO:-'~IE:-''ALSERVICES
.$1.1;;:';j2i:.

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

KAK,»
Yes ~

Yes ~

Well No: 7L
SAMPLE NO: -#---"-2':'-/--=-0=-'-·--0-6-'-'--0-0.
Date: $-~C-77 Time: 0 "ifS l..

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative voc s·voc ~ '1-roi~:: ItSl1EXPLOSIVES METALS

'-ICJ /""It v.:rAL :J HCL '/~'- ')(

I L A....,I........ Cl.,s..$ I 'f.e.c. X
I L. A,.., Jnt..~ C/-"s.$ 1 'I':> c.. X
IL P"-4.s& I 1/,A/(')3 1.J~c.. X
/L JI?/'1.s1ic 1 H40JJ. I lf~~ X,

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---------Well Head: _

erea,~ji1g 20ne: _

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well 110 ... 24)z x 3.14 x CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIIGal.l:

Field Measurements/Observations

Gallons pH Temp. Sj;§d. Turbidity
Time Purged (units) l~.t=" (pM /cm) (Neph. units) Odor Color

CJ'ffL/7 ~,56 .$7, "") O/~7 '1,.03

I

After:Before:

CalibrationInstrument/Model

Water Level Indicator 1- -4 _

Conductivity Meter

pH Meter

Nephalometer

FIELD INSTRUMENTS/CALIBRATION

Comments:



.::.:H::ARZ==A.::....::E:..:.NVIR..;.;:;,;.::.:ONMEl~::..NT;.:.AL~S:.::E:..:.RV1..;.;.;;"CES:::- -->s:-lz

Yes ~ Split Sample No: _

Yes ~ Duplicate Sample No: _

K4 K, Ca-' J )/t4/P

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

7L I
1I-07-L /-oj-05-!

.s-:3~-?7

Other Idescribe)Sludge

Time:

SAMPLE NO:

BoringlWell No:

Date:

Soillsubsurlacel~SOil (surface'

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

ffi;"/c:>J 5&.LI ¥.e;.-\ +- J? ....../
cJ -# I Er

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate Icircle one)

Sampling Personnel:

•
I

Analysis Requested

Sample Container Preservative cl4#ftolevoc s-voc EXP\.OSIVES METALS OTHER CListJ

2.-- '/Pt C;1.,~.5 o/iYL 'X
1- :1,p-<- CI.,fJ '1 "'c::::... X-
I- $"V.£ C/.,f...1 ~e;.C )(

I-rr~~ ~/.,.$.$ '-t o~ )( X

•
SAMPLE DESCRIPTION

Depth: Description:

O-hIF,

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Soil lsurface) Soil (SUbsurface' ~ Sludge Other (describe)

Yes ~ Split Sample No: _

Yes ~ Duplicate Sample No:--------------K4K" CLv) #.-A/p

012.5

7Lz...
fI-o 7-LZ. -01-".

.5---::10-?7Date:

Time:

BoringlWell No:

SAMPLE NO:5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container . Preservative e'!'"""A~ OTHER IlisllVOC S-VOC EXPl.OSIVES METALS

..., - I _. - .
"T ..., CJI' "C"r , -

I -- 2r C/'C;, ~~-

1,- 1f" ~~. II: /"t$$ '"f~C- X
J- 1f O~, ~/.,~f o/.e:>-c:. :>< X

.. ...
I::I

SAMPLE DESCRIPTION

Depth: .:D:..:e:.:s.::cn:..:!·p~tI~·o:.:;n;':': -::- "7"" _

o b / r-r $,;/-1-- 5..,M - Crvt.".~1

COMMENTS:

---- 0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP 7L z...

/ooCJ

It-cJ 7-L Z- -0 '2 -o.$-z_
5-;:JP-77

Other Idescribe)Sludge

Date:

TIme:

BoringlWell No:

SAMPLE NO:

I

Soil 'subsurface)

Yes

Yes

~AgJ
)

Soil 'surfacel

::s:A'fi; Icz.s-:t :$Iec/ '517-""- -r tJ'.7d
Z~7 tp "3,,;$ Er

5644V r'VG Pi;e~

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s-voe C .... .,wi~4. OTHER (List)EXPl.OSIVES METALS

/-- $' CJ.:l: 61.,~~ ~-L X
1-- fO·~ a/-.>~ e.r ~c:::... x :><.

o
SAMPLE DESCRIPTION

Depth: Description:

o
COMMENTS:



'~ HARZA E:'lVJRO:'tl~fE:'I'TALSERVICES

S.. IU=-'''~
SAMPLE COLLECTION FIELD SHEET (GR8~NDWATER)

Split Sample No:------------Duplicate Sample No:--------------

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes @
Yes ®

Well No: •
Sample Container Analysis Request~d

Type No. Preservative
voe s-voe EXPLOSIVES METALS OTHER IListl

14& _~ a.. \,,:£s .) \-\C1 "I~ c.. ~ .;
\ Q ...._t"\~- •.h; \ - ../
\ - \ ./t . l"...t-\~r .,\t. . -
\ 0 _.\.. u \ HN~l t \4" 2.- J
\ 0 '0\ ,,+.,.'-t \ l-Je-m-\ .. \-\." l.. c ..,,....-..,;,. ..l,.

'.J

WELL PURGING

Breathing Zone: _

Background: _

Well Head:---------

Date:

Time Staned:

Time Completed:

HNu/OVA Measurements
~i---

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length lA-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well I/O + 24)2 X 3.14 X C)(Gal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE X F}(Gal.l:

--0'
Field M"'a"urements/Observations'" -

Gallons pH Temp. I ~~~. Turbidity

Time Purged :~~;ts) {~,e I (p'::m) (Neph. units) Odor Color

JJ '12 ~ .-51!T 59.. 11 4f~9 ~ 1/

I

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter jJ.., .., Ip c1UL" l I:
pH Meter A.. ..... c4~c.1. Before: I After:

Nephalometer t::,(tZ.. PIVI-t y-

Comments:



,llrcc

Other Idescribe)Sludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Soil (subsurface) ~di~

Yes ~
Yes ~ Duplicate Sample No: _

t..\...rC,~·\..r..., f- W~\~(,>'" \-\,tJ:?\'~,-r (L,~.u~~1

SOil lsurfacel

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

s:.tp.."",,-,-. ~ 5roc =- + ry---I
c' -\ I

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

HARZA ENVIRONMENTAL SERVICES

•

Analysis Requested

Sample Container Preservative
voc s-voc EXPlOSIVES METALS (~ OTHER (List!

2- 6ro~ e \c.~'.) \lUI!. - J- ,/\ - t ~'" Wi"\ .,'\c••" -
\ - ~ .. ~ ~ i"'\ ...\l" j't .- /
, - g,:. Co- w........i,~·· - .;...

o
SAMPLE DESCRIPTION

Depth: Description:

o' - \ I

o
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP '±n, •
_·Mo_~-\,-t"I.....,..\,o_L_;JS_",_·'..1_'__ '

~ IVi " \-

Sludge Other (describe)

Date:

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:--------------

Soil (subsurfacel

Yes Q
Yes ~

h t:r;."\.ii \..c... Ie WIh~ ,

Soil (surface'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (h.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

METALS{voe s-voe EXPlOSIVES "J OTHER (Lisll

\ - b Co ~ U,"'"\ ..... ,,~... - ~

\ -~(j\r- ~'" ~\."", - ..I

SAMPLE DESCRIPTION

Depth: 3.,' Description: Cp c>..fi..t. S C..A LA.

COMMENTS:

----------0



HARZA EJ''-VIRONMENTAL SERVICES

Soil Isurlecel Soil (subsurlece' C:ed:::~ Sludge Other Idescribe)

Yes e Split Sample No: _

Yes ~ Duplicate Sample No: _

~. 4c:u~ ~ w,L. "'. \J. Nc..::W=..J'. (l..... ~,r~"'1

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

iSccTime:

Date:

Boring/Well No:

SAMPLE NO:

4-.s·

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Nama:

Projact No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative
METALSI .'"\voe s-voe EXP\.OS'VES OTHER IListl..

.j\ - 'O~ l W("\ 0::. "0 .1 .-
-- ,j\ - ts c:. ~ T'll"\ \;.. A '--

o
SAMPLE DESCRIPTION

,
Depth: 4-.5 Description: Lx..r~ ~ Q..,o..l~

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

ISi5
Other IdescribelSludge

Time:

Boring/Well No:

SAMPLE NO:

Date:

I

Split Sample No: _

Duplicate Sample No: _

)i

Yes

Soil (subsurfacel

Yes

!?AI< I

Soil (surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle oneI

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe ~'4"t"""1.EXPlOSIVES METALS OTHER llisll

/- '1 t:/2 ~/"$~ er'c. X
1-- ~ CI~ t::/.,S,$ t.j e;, e- X )(

SAMPLE DESCRIPTION

sfIr
)

Description:

/Fr
Depth:

COMMENTS:

----------0



SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

7N'Well No:

SAMPLE NO: JI-07-<<-ol-a 6 -Ot.?

Date: " -~ --97 Time: I CJ '3"3

Split Sample No: _

Duplicate Sample No: _

=.HA=..::=..RZ=A:..=....:E::.NVIR:...:..::~O::.;~:.:.;;.1E:::::.;,:"IT.:;,AL.=..:SE:.;;;R:;.V1.:....:..::;CES=- s:-ttJ

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: ~5~6...;4...;4...;.V _

Sample Method: R'iClC+ JV...tev-57"'l.A....
Sampling Personnel: J < I'1Ark, J::, Kr·, s J:~

)

Sample Split (circle one) Ves ~

Field Duplicate (circle one) Ves ~

•
Sample Container Analysis Requested

Type No. Preservative voe s·voe EXPLOSIVES METALS Cyq"6f't~ lListl

tttJ /"1L V.rA-L '3 JlCL L/'e- Y
I L ~J,e.-r 1f"/'t,J-S I ~#C X
1 L .Jh,.,lnr ~/.,s.s I 7#C X
J L P/'15k I 1I/f/~3 lj'C X
I L JPI.,,.:; hoc::: I .#~ ()#.. 'Y~c.. X

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

W~II Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOCl:

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

!
Gallons pH ! Temp. S. Condo Turbidity

7;;-~e ?'Jrged (units; (OC) (J/i,H'!CS, -::;.j (,'!c;: !~. 'Jnits) Odor Color

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONME."ITAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

loyz.

11-07 -A//-~/-"....
k,-6-97

Other Idescribe)Sludge

Date:

Time:

Boring/Well No:

SAMPLE NO:

Soil (subsurface'

7
I Fr

Ves c:::::r!!Q:? Split Sample No:------------
Ves ~ Duplicate Sample No: _

J" /"711frI; J K" )(r.,! k ~

Soil (surface'

5644V.

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe

~"""""'~
s-voe EXPLOSIVES METALS OTHER ILiSt)

z- if O.e_ b/.,J$ ~eC_ X
I- t! 0.2- ~/"fJ-5 '1 DC- X
1- ~ Q:l 6/.,.1J 'I Do '"-. X
/- 5r ty~ 6/.,5...5 'I p e:.- X X

SAMPLE DESCRIPTION

Depth: Description:

I Fr

COMMENTS:

---- 0



::H::;ARZ=.:;;:;;.:..:A:....::ENV~J.:..:R.::.ON:..;,;i):;:lE::;N....;iT~AL:;;.,,;;,SE.::.R;.;.VJ_C~ES....;... -:::::-:-:::;L"'5;:;r.......-------------J.~t 1­
.$uIt.i!it2"E-.

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTiGATION IAAAP

5644V

Yes

Well No: __7~C5~..J..1 _
SAMPLE NO: H-oZ-tr/-(J( -t::/~-00

Date: >-~(/-e;7 Time: /0 ti

Split Sample No: _

Duplicate Sample No: _

Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES ~. '~~e;-f(.!ffMETALS

o/O/lt-. vfA-~ :3 !lei- , '1"'~ )(

I L A...~~ r.:JHS , ~i>~4 X

'L k"~ CI..,~~
, Lf~c... ')(

IL 1?/,,:sh I HA/~..3 ,-/""c::::... )(

JL I'/~~h, , #610# ~/e~ 'X.

WEll PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone: _

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column length lA-811Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ((0 ... 24)2 x 3.14 X C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x Fi(Gal.l:

F'e!~ ~.1~asurementslObser/3t:cns. - -
Gallons pH Temp. ~ond. Turbidity

Time Purged lunits) I'¢F (JI S/cm) (Neph. units) Odor Color

It) '-/Z ;:,..5 b ~/,5 t.f /1 t../,63

I

•
FIELD INSTRUMENTS/CAlIBRATION

Instrument/Model Calibration

Water level Indicator

Conductivity Meter ~"''''"t..4<'-
pH Meter Je,,,,,c. cit flc..k Before: I After:

Nephalometer C-Ie. /ar~cr
Comments:



HARZA ENVIRONME:'>'TAL SERVICES

SAMPLE COLLECTION FIELD SHEET ""SOIl/SEDIMENT}

Split Sample No:------------
Duplicate Sample No:------------

WI/SOIA) II, ..#"'tiJ~lr-&4i

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

/06-/5
Other (describe)SlUdge

Date:

BoringlWell No:

SAMPLE NO:

Time:

Soillsubsurface) <.~

Yes ~

Yes ~

Kr~5ke , C',

Soil (surface'

.5-/7Y71-fle$.> 51-t?el -0/'4>...., + &-".,,(

Q +p / ET

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe C~ ....(./cs·voe EXPlOSIVES METALS OTHER CLis"

Z- LfOe ~/.,~.5 4~>'€ '1e-c. )<

/- $o.e- c/~f..5 '-/'<:::- )<

J- 'fj C;~ 6/.,..$.5 ~~c.. X
}- ~ c.c ~/~~5 ~I e;c. X X

•
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

------------10



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Yes ~ Split Sample No: _

Yes L"FffiO"? Duplicate Sample No: _

KAK J ~L./) It"ve

SITE GROUNDWATER INVESTIGATION IAAAP

5644V ~.,~ SAMPLE NO:

70/

1/00

{I-07-dZ-oZ -O$·-O:}

5-;5C, -"7
Other (describe)Sludge

TIme:

Date:

BoringlWell No:

Soil Isubsurface' c:::sediment ::>Soil Isurlace)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested

Sample Container Preservative
C"<If ...7I!C. OTHER ilisUvoe s-voe EXPLOSIVES METALS

J- <jjO a- GII-r..1< £fC;c:... )(

1- g-o~ al.,s.s ~~C-. ><. )(

()

SAMPLE DESCRIPTION

Depth: Description:

o
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Yes ~ Split Sample No: _

Yes C"lilo:> Duplicate Sample No: _

KdK, C"'" > tl/Ve, ;

SITE GROUNDWATER INVESTIGATION IAAAP

112.5

7crl

Other Idescribe)Sludge

Time:

Date:

Boring/Well No:

SAMPLE NO:

Soil (subsurface' ~Soil (surface)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voe METALS C'~.,"~~OTHER (list!voe EXPLOSIVES

1- 3C;-l ({;/tiJ.f:s ~/~c... X-
l- 3()~ ({;./") .s.$ L/~c.. ')( X

SAMPLE DESCRIPTION

Depth: Description:

7

COMMENTS:

__________0



=H=A-=R=.=Z=A-=-=E:...;l'o"VlR...;.::.:.::;;:,ON:.:.;.:;\.:.:;IE:::.:'IT,;,;.;.;;AL;;..S:.:E;:.;R_VJ;..;,C_ES -::-~=:_:::::_------------~~6
oS ..,V".-tc.E:

SAMPLE COLLECTION FJELD SHEET fGROUNDWATER)

(/,,?J!(P£ )

(~t:)

5P.;

7PWell No:

SAMPLE NO: !t-CJ 7_f'-O;-CJ G -00

Date: .-,"-'7 Time: IZ30

Split Sample No: l!-o7-e-o;-O~-00
Duplicate Sample No: AIfPL -I?Lf~/- S w

~ No

~ No

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split lcircle one)

Field Duplicate Icircle one)

1I-C>7-P-OI-C>~ -00 (/1

Sample Container Analysis Requested

Type No. Preservative voe s·voe EXPLOSIVES METALS C. 'f~ ~~~R~LiSll

0/0 ML V:rAL :5 HCL J ,/0e- )(

1 t ~btL- 6"/9$.5 , '1e-<:... X
J L.. ~J,~. ;;:;/11 s.s I 4.ft>e:.- X
I L P/".sh-l:.. 1 lI/VtT3 ¥e1C- X
J / p/..,.sA?- , ,A./q "II J 'Y '" c:::.. X

o

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone:---------
Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)IFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ~ 24]" x 3.14 x CI(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FI(Gal.):

!
Gallons I pH Temp. S:j;nd. Turbidity

7:;·:1~ PU~'Jed (lJnitsl (~J:" (~r. S/cml INeph. units) Odor Color

/7.. 30 6,5 7 61., 'S ~tJ?f I" 73

!

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Model Celibration

Water Level Indicator

Conductivity Meter ~/c-, .. cl,£ck.
pH Meter ~"f" C Ct ~c k. Before: I After:

Nephalometer <:~/4 ;?.",/N1 U-

Comments:



HARZA ENVIRONMENTAL SERVlCES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample No: /1-&/7-1'/ -01-05-<::- f (/'-f1'QX

Duplicate Sample No: dKP~ - tJlfr'f - .$o::r-~

(.'r K&.s~

SITE GROUNDWATER INVESTIGATION IAAAP 7P

/0/00

H-07-el-O f;e1
6-e-97

Other IdescribelSludge

SAMPLE NO:

TIme:

Date:

BoringlWell No:

Soil (subsurface) ~Soil (surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

14""~~~ OTHERlList)voe s-voe EXPlOSIVES METALS

z- 'I O~ ~/~~J ~Pc... X
J- 901, ~/"~$ 'I~c X
J~ ~O~- 6/~f~ .., ~ e:::.- X
J_ ~ o~- 6/1($5 ,,-c... ')( ')(

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

---------------0



II

5., 1t:&"A':£

SAMPLE COLLECTION FIELD SHEET (~ROUNDWATER)

HARZA E:"o..mO:"o~IE:"o7ALSERVICES

Split Sample No: _

Duplicate Sample No: _

o Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes ~

Yes

Well No:

SAMPLE NO:

Date: c: .- ~- ,- e,> 7

1". h~kc.

Time: /G YO

Sample Container Analysis Requested

Type No. Preservative
s·voc c., .,"6~fR ilist)voc EXPLOSIVES METALS

t!O ML v,;:-LJ,L .3 ift:L.. 0/&7 e- X
I L kL. - 61"!~5 I '-Ie c.:.... ><
IL A",l.· - CI<l~ 5.$ ) <-(c:>c... )(

I L rr~Jiic.. / II,IV..":J C:/~/c.... X
i L f'/<I'..shc.. , -1/.,0# Ljl'c.. )(

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BllFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 + 24)2 X 3.14 X ClIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.);

Gallons pH Temp. ~d. Turbidity

Time Purged (units) (°S2f'F (p fcm) (Neph. units) Odor Color

1(; c S' "9.to) 7 66,Z 535 9.06

I

•
FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter -I~;", 'l: (Ltc!. c 1:
pH Meter -1, .... & ... i<c....l. Before: I After:

Nephalometer C'~I e- re" .......... ~.r-

Comments:



HARZA ENVIRONMENTAL SERVICES

•
/G CO

11-<.: ,. -Q I -6 i- c5

(;"5-··<::;7

Other (describe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Soil (subsurface) ~

Yes

Soil (surlace)

Yes

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voe C 7"'''' i/~OTHER (LiSIlvoe EXPlOSIVES METALS

z- 'i 0 -l: C; /4.5 5" ~&-L X

/ - <trOe G/455 l.T p c.:... ><
i- ~~; +- C:/-rf$ '-/ e>e- X
1- 8 ·-c;.c ~(~~;i 'I &>- c::.:...... X )(

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

_________0



c

c

c

E-3 Task 10.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

Pumping Test, Line 2



HARZA ENVlRON~IE.'"TALSERVICES rr4 (=::::;.;:...=:..~~~-------- > I
SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No: _

Duplicate Sample No: _

IO-AWell No:

Yes

Yes

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

o

Sample Container Analysis Requested

Type No. Preservative voe s·voeII EXPLOSIVES METALS OTHER IL,stl

If' An) tx S(-k_'l.) 'Z- - i7 L.--

( l> "t. rj '::L LC: ~) 3, lIc,fI /~~ /
I

II...~ /'0 ,,-~ l ;:T,..,J 7 H rJtJ-~ v" ~,',"1'0' ...,' f../YIh)
~If! ~Zu:.7-, >: :r..../ 'Z.- All .#}7/ ,..& ,'c/.tJ., t;; w. ....

f-~ 00'\' ~ : .... ~/1. «..... .
I

';-2.. 82

o

WELL PURGING

Date:

Time Started: 9 5' 2-
Time Completed: 11 P: 3
HNu/OVA Measurements

Background: .....;;.tP...../!;....t7':- _

Well Head: ....:b::....!.ll..tz~ _
Breathing Zone: f).....:.I.~h.L... _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24J2 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

91.. ) <f ~cy

.31, 3 e,. s./
1~·~iP/

Time

Gallons

Purged

pH
(units)

Temp.
("C)

S. Condo
(t/MHOS/em)

Turbidity
INeph. units) Color

•
FIELD INSTRUMENTS/CALIBRATION

Calibration

Water Level Indicator
1-~t...:p...<::..L---::T'""---------+-........-:t"7--'2"""":=---:::_7'l---..".,..-I--+...-------l

Conductivity Meter

pH Meter

Nephalometer



HARZA E:-'-vIROSME:llTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No:------------
Duplicate Sample No:------------NoYes

5644V

SITE GROUNDWATER INVESTIGATION IAAAP Well No: ~.L.\_0-=-=\:...:"::..- _

SAMPLE NO, / i \I IDE 01 03 oD •
~Jr.3o.i~&-!lU!:C~..Lf~---L7L~~~~~='~d'" Date: b (I,) t!i.1-.. Time: . /)., y f-

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle onel

Field Duplicate Icircle oneI

Sample Container Analysis Requested
Type No. Preservative

voe s-voe EXPLOSIVES METALS OTHER IL,sI)

i.l tI'ltl-ur ~u..~> '''2. V i/ I~

1.1. j7ol~ I/l"1I';IL"'~JI ~ iftJ:J :?. i/ ,=0; , r,/~ i.M/-9 (II r-.....
'\- C ."'\

'.<J 0 il-J V~ L...i) ,,'/1:.1~
0

3
I JL ol~J)'"(;. ~J z. Nc..{")H C:~-W1~ 1--- '--'r:~•.J-",~- _

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: v 1,;:---_.:...-_---
Well Head: -='_-J:..f,;;," _

Breathing Zone: ';;..'.:./...;~;.... _

A. Well Depth 1Ft hom TOCI:

B. Depth to Water 1Ft from TOCI:

C. Water Column Length IA-BHFtl:

D. Casing Diameter IIn.l:

E. Volume of Water in Well liD + 24)2 x 3.14 x CHGal.):

!=. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE X FHGal.l:

Gallons pH Temp. S. Cond, Turbidity
Dl,-:-:~.~ P:.;rc~d f'.:~i;:s: (~F tui\~~:·:CS:·::~} '~Ieph. units) -

-~ Color

1=1- cD

'1-llo ~~ F...·'
1-2.1 ~4 tez;> ~I I 11.l.. )k 1tc...J

I g)~ U \(~ r-.. ' i '12. tieL, ;4 "'? , C; ... .,
I q ru h ~..;, c:,h~ ~ .,.

;-~ I ~ ". lr

1..0 SO 16 ~i c..n ;) ,..~ b ~>- In " 't

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model

Water Level Indicator
I--....::::,...=......:..JI.:.LI'----=:...;....---r-~------+--------".....--------~---,.

Conductivity Meter

pH Meter

Nephalometer

Comments:



:;HARZA::.:::=:.:..::ENVIR:.:.:..::::O::.,:NM::::=.ENT;.:,AL=.:SER:=:.;,VI.:,:CES;:::;... ---....:.t1"
SAMPLE COLLECTION ~IELD SHEET (GROUNDWATER)

o Project Neme:

Project No:

Sample Method:

Sampling PersOllf1e1:

Sample Spilt (circle onel

Field Duplicate lcircle one)

Yes <Jii) Split Sample No: _

Yes <5) Duplicate Sample No: _

I.

30,rr

3~

A. Well Depth (Ft ftom TOCI:

B. Depth to Water (Ft from TOCI:

C. Water Column Length (A·B)(Ftl:

D. Casing Diameter (In.l:

E. Volume of Water in Well ([0 ... 2412 lC 3.14 lC CIlGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.):

Ilf 3lJ
l~oO

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements /

BackgrOund: tJ.;;;...ro~ _

Well Head:__..:;iZ....!;.,tJ:::,. _

Breathing zone:__-=~~..Ilb'__ _

Sample Container Analysis Requested

Type No. Preservative voe s,voe EXPlOSIVES METALS OTHER (Li,tl

itA- /~~ "? V V

'fD """j 'J '9 k. I/;t'/ --3 lid v' /?

1/p~k .:Ji~ . ~ If At,-):: V 2!~~
1/' iJ!c..,;ll2- ;// Z N.d ,.,/1 1C1~~-...l"a..-ClJ:;.

,

o
Field M·asurements/Ob~ervations.

Gallons pH Temp. S. Condo Turbidity

Time Purged tunitsl (OC) (pMHOS/cml INeph. unitsl Odor Color

1'1-1 V

I'f- &/-0 , 7-. 4 1'1.1 42.1 &. 80 cw_t.,~+Jr;;.00 - ~
1"1 !>-o 3 1-.10 IZ .1

~••_ .:fl. :J. '4-,- " f
""'l'7 - "Ir ,. (> t- 1-. ,;, {\. e t\fb (J,Be' - I, .. .,I,. 'Jo 10 7. 1f.'L \\.8 \{-\t, o c.-8~ - It '" "1.,- ((0 {2.. ~, ~ ..3B tf.8 4l1- CJ ~ 'Z."Z c..e 'c if

1<) 0- rr +~) ., \l.1- 4\t.. {) • " CiB - {J,u./
.

FIELD INSTRUMENTS/CALIBRAlION

Cellbnldon

I.e
0'o

Water Level Indicator 1---:7'7~~~=-::=-:-------+-~-:-ht:---'7T".....",-::oor-"'T"-P""T'--...,.....------1
Conductivity Meter c-o i
pH Meter

Nephalometer

o
,..----_._.



c

c

c

E-4 Task 11.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

vae Sampling



loAr
HARZA EJIo"VIRONMENTAL SERVICES R...;;::.:..;l!\I~~L.:lE:::...-"".a.:c:.:.p...:.:tJ:..:...:~·-,::::...... ~ I

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMI!~T~

SITE GROUNDWATER INVESTIGATION lAMP

'~I1-

Other (describe'Sludge

Date:

BoringlWell No:

SAMPLE NO:

Time:

Split Sample No:--------------
Duplicate Sample No:------------

Sediment

No

No

Soil (subsurface'Soft (surface'

Yes

Yes

5644V

Project Neme:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split Icircle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative
voe s-voe METALSEXPlOSIVES OTHER (Lisll

~ LiO .... l Gl.';~ (-1 ....(... f ,-4(..(. V

•
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS: A Ct.tNS(... bl44",l w~i c.tliU.(ifC'c:..{ t-Q d.~~ttl\,.{ tv... o{,.~~~-h",~

M Yl'1S Ir\~ 6lV\l(L""'1 r,,"'Ul ~~Vhp\\''''~ <4&.&..\.~ t"'\. p~v~(,.
!N~\kN bd(qJe.U te, f1 Al~co ~.,-, Ie t VlH. f olLow '4 """ PI 'P."l.».u..re
w ~ ''0 ...~"'u. The$., """thoct IN ip,J. '+tLd "'\ li (.y, of U stCk4\t"'\: cl f'_ tA~/

~ c."'AYM< ~k u.< ~f..E? C"~teAAW\ c1.IMMr WI"';' t\c'>t .""dcJi."



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Soil ,subsurfacel Other Idescribe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:------------

Sediment@surtacel

Yes e
Yes ~

F-o~I.:"""" W\Ut-''''

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s·voe EXPlOSIVES METALS OTHER (Lisll

Z--&..I,;"!, (....~ l-f'! G y

0
SAMPLE DESCRIPTION

Depth: Description:

{7j..c;...:".l flt rl,\~ l \r, :'>".,., ,)\ lh, C<~f-- _

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

/Z,LO

H-II-Ai··Ol.-(l; -~'-I

&- ~_lr1-
Time:

Sludge Other Idescribe'

Boring/Well No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:------------

SedimentSoil Isurface' @ubsurface,

Yes Q
Yes r(()

i2. C1 to (-:>/' W \\'5 \1"

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative

s·vocvoc EXPlOSIVES METALS OTHER lLisll

-, y C~ 6 tt.-"V'I Lf':G ~-

•
SAMPLE DESCRIPTION

Depth: Description:

~----

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Soi surface) Soil (subsurface. Sediment

Yes ~
Yes @

!2..U'-;jU 'vi\U~

BoringlWell Nu:

SAMPLE NO:

Date:

TIme:

Sludge Other Idescribe'

Split Sample No:------------
Duplicate Sample No:------------

Analysis Requested
Sample Container Preservative voc s-voc EXP\.OSIVES METALS. OTHER ILisU

.~

'1C:" &\~~ ~i:.lG '>tt.-

.-
[ •--

SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Soil (surface'

11.;1»\

JJ-II-A1..-0L.-(1;-o-I
~-\-tr+

Other Idescribe)Sludge

BoringlWell No:

SAMPLE NO:

TIme:

Date:

Split Sample No: _

Duplicate Sample No:------------

SedimentSoil (subsurface'

Yes ~

Yes ~

i?v:tt W \Ut""\

5644V

Project Name:

• Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc S·VOC EXPlOSIVES METALS OTHER (listl,.,
~ O~ ~I,....v.:' 4 "G \(:.

'-'

o
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Other Idescribe)Sludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:------------

SedimentSoil (subsurfacelSoi surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER (Listl., ...
G(,..,.....-t Lt"~ Y.- Lf ~;-

,»
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:------------
Duplicate Sample No:------------

A?:> J).J l i1.­
H-'II- r.. -.; -0 i,."-D,-01
~. ~-~f"1

Other (describe'Sludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Sedimentoil subsurface)

Yes @
Yes @

i2.,,'ftlC WIU'."....

Soil lsur'ace'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

0"~". '

Analysis Requested

Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER (List)

Z: L.f O~ 6jc.:V1 "-t C("; Y

•
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Other Idescribe)Sludge

BoringlWell No:

SAMPLE NO:

Date:

Time:

Split Sample No:------------
Duplicate Sample No:------------

S'edimentSoil Isubsurface)

Yes ~

Yes ~

2'(H.:"~\L W ..L.~v{'

SOil (surface)

., I

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc s-voc EXP\.OSIVES METALS OTHER lUsH

D . t..f 0 ~ I f. i Lf\I\ '1';~/IJ(,L )(

"
.

...

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

---------------,0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

1(,7..]

I± i ,- ~ i-()i - tJ i - 0 (;J

&:4-'.'(1
TIme:

BoringlWell No:

SAMPLE NO:

Date:

Siudgo Other Idescribe)

Split Sample No: _

Duplicate Sample No:------------

SedimentSOil (subsurface.

Yes
n
K.O&I1l'-

~
Yes

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (List)

7,- 1../ fl" l~ 4°L V

•
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Date:

Other ldescribe)Sludge

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No:--------------
Duplicate Sample No:------------

SedimentSoil (subsurface)

Yes ~

Yes e
~O 6(:1'... \..J ;(,S~

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle oneI

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voevoe EXPlOSIVES METALS OTHER ILisll

'2.. '10',- GI,~ ~j '-1'0 G )(

'-»
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

rl- {t- ~"L-O(..-",- Q-(

b- \-('-r
TIme:

Date:

BoringlWell No:

SAMPLE NO:

Sludge Other Idescribe)

Split Sample No: _

Duplicate Sample No: _

SOil (surl,cel BUbsurl,cel Sediment

Yes ~

Yes @
Q 0614'..... W \l..-SL'!"\

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

~---------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER (list)

.. Lf .. 6(,...-Y.\ t.f I.' c., \t'{.; \,.'<:::>

•
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA El''VlRONME1lo'TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

1>10
Sludge Other Idescribe)

Time:

SAMPLE NO:

Date:

BoringlWell No:

Split Sample No:------------
Duplicate Sample No:--------------

SedimentSoil (subsurface'

Yes

Yes

8surfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voc s·voc EXP\.OSIVES METALS OTHER Il;stl

1..- 401_ Gl'~ '-t"c, Y

.....
~c..;

SAMPlE DESCRIPTION

Depth: Description:
, .

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

H-II-C>~-D:.-O,-D-1

b-~-lll

Time:

Date:

Boring/Well No:

SAMPLE NO:

Sludge Other Idescribel

Split Sample No: _

Duplicate Sample No: _

SedimentSoil Isurfac8~ Bsubsurfacel

Yes ~

Yes ~~
1Lo~.:.~..... \V lLA·V)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative voe s·voe METALSEXPlOSiVES OTHER ILisll

1--'1 c"_ (,((~ Lf c.) ("" \l

•
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Time:

Sludge Other Idescribel

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:--------------

'SedimentSoil (subsurfaceI

Yes @
Yes t(O)
~.oG~~l".... W lWU;1\

Soillsurf.cel

5644V

Project Name:

Project No:

Sample Method:

Sample Oepth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container - Preservative voe s-voe EXPLOSIVES METALS OTHER IListl

1. '1 () ,.1 6(,-,)) Ltc C/, U.,L- )(oj

....
-\..

SAMPLE DESCRIPTION

Depth: Description:

6··~.....",d:w ott!

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES , Dq
==..=.:=.:..::....::.~:.:.:.::::..:..=..:::::.:..:.==--------------___ I

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

~'-i1-C->'1-0::' 0;-10
&- r-'11-

Other ldescribelSludge

Date:

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------

Sediment<:!Oil f;)surtace}

Yes sg
Yes ~

\2.0 (,l«.... W1L.~

Soil lsurlBcel

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth Ift.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate {circle oneI

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative
s·voevoe EXPlOSIVES METALS OTHER (Lisll

'2.. "1trr.... GIC:hl L.r~(, ~

•
SAMPLE DESCRIPTION

Depth:

10
Description:

CV:1 ,u/ulf ~i?f44.1 cl",l "y 11(;..;;;(" 0''=1414- (I~"f W(~~ '''',­
l'1ls. l r,l,v-c.. .y(.lf--t-----------------------

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP BoringlWeJl No:

5644V SAMPLE ND:

lot'! O. t> C\MtT j pL.~ Date:

~t-\."f\At.L Time:

Split Sample No:------------
Duplicate Sample No:------------

Other (describe)SludgeSedimentSOil (subsurface)

Yes @
Yes ~

R.o &&'l- Wil.t<Yh

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

vee s-vee EXPlOSIVES METALS OTHER ILlStl

Z. YOz... (;c,.. ,o.~ Y"c, V

.....
W

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

•----------------------------------



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

H-t 1- r?>4 "cn..,-o, -t>S"
b'-44'7-

Other Idescribe'Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: _

Sediment

Yes @
Yes r(!)

QOG&f...- W~{Y\

Soil Isurface)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (lis"

2 l-j o?- 6Lp.~ 4'~ e.-, V

•
SAMPLE DESCRIPTION

Depth: Description:

FLIA<tJLu L" Me $LLt'1~ _

•
COMMENTS:



f ",/,>

HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Sludge Other (describe)

Split Sample No:------------
Duplicate Sample No:--------------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

4 11 O,~. c..WHr- S'PLI+ SPO,,:I\
~

Soil lsurfacej @SUbsurface, Sediment

Yes ®
Yes r€J

j2.0 b ft\'.t VJ LW C"'"

BoringlWell No:

SAMPLE NO:

Date:

Time:

Analysis Requested
Sample Container Preservative

s·voevoe EXPlOSIVES METALS OTHER llistl

-z.. '-fo~ 6~·"Y.) 4°(.." V

....
LI

SAMPLE DESCRIPTION

Depth:

.~ to ~

COMMENTS:

Description:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

4 II O.D C.~ t;:- ~ 'PL.l t ~ po Oit\

e

1-\-(1- f?,S-b~-Oi -(1~
6-( ';.4"11

Time:

Date:

BoringlWell No:

SAMPLE NO:

Sludge Other Idescribe)

Split Sample No:------------Duplicate Sample No: _

Sediment

Yes

Soil Isurfacel ~ubsurfacel

Yes G;>

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Project Name:

Project No:

Sample Method:•

Analysis Requested

Sample Container Preservative
voe s-voe eXPlOSives METALS OTHER llistl

z.... L.f Cl ~ &l-wn '-t ~ (, \/

•
SAMPLE DESCRIPTiON

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:--------------
Duplicate Sample No: H- Jt-~f': 11.--0 i

i'-i t 0
Sludge Other (describel

Time:

BoringlWell No:

SAMPLE NO:

Date:

SedimentSoil 'surface' ~ubsurface)

Ves ~

'@ No

~O6\?t'- w~liUV\

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voc EXPlOSIVES METALS OTHER llistl

Iif. '-( c z,. 64-vJ ~: (.." V

.....
u

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

•



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

IY2..0

H- I i - Db- OZ.-ol-0l:>

b-l~-~J

Other (describelSludge

BoringlWeJl No:

SAMPLE NO:

Date:

TIme:

Split Sample No:------------
Duplicate Sample No:------------

Sediment~subsurlacel

Yes ~

Yes e
t2-oC.,(;;'t.. W~(h

Soil (surfacel

'-til O. t\ C\MG ~pl\+ ~J?<-~~

t:J

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative
s-voevoe EXPlOSIVES METALS OTHER ILi.ll

"Z.. '-tOe. GL-lAU 4 "C- V

o
SAMPLE DESCRIPTION

Depth: Description:

C&tA'1t-----------------··--

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Lf /. CJ. t), C VVlE S Pter S Pa-m
3

SITE GROUNDWATER INVESTIGATION IAAAP

Other Idescribe'Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:------------

SedimentSoil IsubsurlacelSoil lsurlacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft,):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER llistl

2.. l-f c:'- Gu..-v.:> '-f Il~ if

it
SAMPlE DESCRIPTION

Depth: Description:

C-~f--- _

COMMENTS:

--------------,0



HARZA E.""VIRO:'C\IE."',.AL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes (9
Yes r€)

i2-u P{f1'..., ~h L~lr.(,

Split Sample No:------------
Duplicate Sample No:------------

[) -.f- T f.\'s L I I
H-ll-l;?/-oz..·C'jw4'e>
h-n..-e,"T

Other Idescribe)

SAMPLE NO:

Sludge

Date;

Time:

Boring/Well No:

SedimentSoil (subsurface'Soil (surface'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voe; s-voc EXPl.OSIVES METALS OTHER (Listl

1.,- y t'~ 6Lc:'Y) 4i:'c, ..;

o
SAMPLE DESCRIPTION

Depth: Description:

b oro i 0

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

£-f" O. 'D CW\8 50?t.-,l ~PoDV\

~

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circleonel

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Soil (surface) @ub.urface, Sediment

Yes {[J
Yes ~

12", ~e'l- Wilst'''''

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Sludge Other {describel

Split Sample No:--------------
Duplicate Sample No:------------

Analysis Requested
Sample Container Preservative Voe; s-voc EXPlOSIVES METALS OTHER IListl

L '10 i-, Gl':-~ 4~(., V

•
SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

----------0



HARZA ENVIRONME:-,,.AL SERVICES 1- , q~~ -----.:rI I

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Sludge Other Idescribe)

Split Sample No:------------
Duplicate Sample No: _

-Bv TA.:.k LL
H-II-C>~-07..-() i -0'0
6-/1.-'1 J:

Soil Isurfece' 9subsur,acel Sediment

Yes ~

Yes 19
Re,6bY'- WlUlb

SITE GROUNDWATER INVESTIGATION IAAAP BoringlWell No:

5644V SAMPLE NO:

t-f" o. t) c roll (f St'u t s P()(~" Date:

V Time:

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Madia Type:

Sampla Split (circle onel

Field Duplicate (circla onel

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voe s·voe METALSEXPlOSIVES OTHER Ilist)

.., 4 4 6u:VX\ '-f I.'" (:.,., t/I- Co' , ...

o
SAMPLE DESCRIPTION

Depth: Description:

8 to lO

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP c..- \
1-1- "-'-1- OJ -Oi'.

G ~- ',"1

Other Idescribe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:------------

SedimentSoil (subsurface)

Yes

YeS

J' M.

SOil lsurt.gi)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative yoe s·Yoe EXPlOSIVES METALS OTHER IList)

'In? '~j Ie )(

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

--- 0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

c- I
,..., -l(-C.l- (;.2, -<:; '-It)

(-<-(-'j 1

Other IdescribelSludge

Time:

Date:

Boring/Well No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:
_---:..:~~~-----

Sediment

®
No

MJ-'l

Soil (surfecel

eMf
5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER IL;stl

I YOL ''''J!>S .J-c,: ("

o
SAMPLE DESCRIPTION

Depth: Description:

/6 '

o
COMMENTS:



" HARZA ENVIRONME.'l/TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:--------------
Duplicate Sample No:--------------

c -. ,

Other Idescribe'Sludge

Time:

Date:

SAMPLE NO:

BoringlWell No:

Sediment

Ves

Ves

Soil (surlace'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER IL;st)

l.f ol G\m~ Iq" J(

SAMPLE DESCRIPTION

Depth: Description:

>" J;~""jr---I.IIII/~~ _

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

c- \
1-1-" -L.l- olt -al- ).~

6- (.'-1"]
Time:

Boring/Well No:

SAMPLE NO:

Date:

Sludge Other Idescribe'

Split Sample No: _

Duplicate Sample No: _

Sediment

Yes

Soil (surlace' CSOill.ub.ur~

Yes ~)

(§)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative voe s-voe EXPl.OSIVES METALS OTHER lLisll

'tOl t~hjJ 7([ ,(

o
SAMPLE DESCRIPTION

Depth:

33 '

Description:

/...
'"J

o
COMMENTS:



HARZA El'"VIRO:-'~m.'TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

5644V

Yes

Yes

Well No:

SAMPLE NO:

Date: 6 -I.( -'/)

Split Sample No:------------
Duplicate Sample No:------------

Sample Container Analysis Requested
Type No. Preservative vee s-vee EXPLOSIVES METALS OTHER (List)

Li{) .... ~ r..\ ....' ."2- I-U.-i j('

WELL PURGING

Date:

Time Started:

Time Completed:

HNuiOVA Measurements

Background: ...,..... _

Well Head: _

Breathing Zone: _

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A·BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0.;.. 24J2 x 3.14 x CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FIIGa!.):

--0
. ~ ...- ....

Gallons pH Temp.
S. Con~. I .:~~bidi~;. •• \

Time Purged (units) rCi (pMHCS,ciTI) (,~~.' ... lJ".. ~. Odor Color

}J{)

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator •Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments: C.•. J/uk..... ~ ..- ".l.)n-.... t-.L
I J



HARZA E:-"VJRO:\~IE.'"TALSER\1CES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:------------
Duplicate Sample No: _

ILJ.Ne.tt. C-I (:'!:S:)
( I
/1--11 -c. 1-~ -<: ·7-<7r.·'

Time: I 5'-.:'l.Y

Well No:

SAMPLE NO:

Date: (,--4-~1

Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle onel

•
Sample Container Analysis Requested

Type No. Preservative
voe s-voe EXPLOSIVES METALS OTHER Illstl

(;/) i....t CW- o.< 14c( )(

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Baekground: - _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BHFtl:

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]2 X 3_ 14 x CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.):

, I Gallons pH Temp. I S. Condo Turbidity
r _~.; J::: io.;r-.;tsl .~ .-

(~h=~~. units\... ." ~ ..... : ; :,;. ... ::-.: 3..;::1: Odor Color

A,i<)

I

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: 1 After:

Nephalometer .
Comments: C.~/', .L) (:. "./.J.r.o J

I

•



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

8·~s

c-~

H -It- <:..~ -0' -<);.•

6· c;;- 'i",

Other (describe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:------------

Sediment

(;;0'

oil IsUrl~ Soil (subsurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle oneI

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER (Listl

'-I ()"") G;W :;]:'C· Jl

0
SAMPLE DESCRIPTION

Depth:

0'
Description:

'~').Irp?<) J!:Il)

COMMENTS:

----------0



;.;,HA...;.RZ.....;;.;A~E;;..NVlR.;.:O...;.NM.;,.;;;;;E.;.;,NT.;.;,AL~S,;;;,ER;.;.VI....;.;;.;CES~ ....J/b')1
SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

c.-~

--...ej - 11- CA -O,j - cd -,., l

(, S - ", J

Other Idescribe'

Date:

TIme:

Sludge

Boring/Well No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:
----!,;;=i-=---~----

CME

Soil Isurface)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested

Sample Container Preservative
voe s·voe EXPlOSIVES METALS OTHER lLis,!

'101 G\oll -i-,£ .r'

o
SAMPLE DESCRIPTION

Depth: Description:

Vi

COMMENTS:

o



HARZA ENVIRONME:'lTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

16 c:- 5
Other (describe)Sludge

Time:

Split Sample No:--------------
Duplicate Sample No:------------

Sediment

BoringlWell No:

SAMPLE NO:

S~•..,\)kr Date:

Yes

Yes

Soil (surface'

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative voc s·voc EXPlOSIVES METALS OTHER (Lisll

-46l {,.,lrnl Xt.£" f'

SAMPLE DESCRIPTION

Depth: Description:

ID'

COMMENTS:

----------0



HARZA ElIoVJRO~lElIoTALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP
I

J~-v!· L:L-CI-C:ft-t~l

Time: , 3· s: c.

Well No:

SAMPLE NO:

Date: (;.. L) -~ 1

Split Sample No: _

Duplicate Sample No: _

Yes

Yes

5644V

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Sample Method:

Project Name:

Project No:•
Sample Container Analysis Requested

Type No. Preservative
voe s·voe EXPLOS1V~S METALS OTHER ILisll

4.D ..Ji. Cb;. > 3 I~.t X·

Breathing Zone: ..:;.,~IC>.;;..... _

Field Measurements/Observations

Time Started:

Time Completed:

HNu/OVA Measurements

Background: ,;.:ov::....=- _
Well Head: ...Iler::::::- _•

WELL PURGING

Date: Va A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A·B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24)2 x 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x F)(Gal.):

.i;a hl.'~

<;. ~J~:;'

Gallons pH Temp. S. Condo Turbidity

Tima Pur;ed (ur-i.sl fOC) !;:r..1HOS.'cm) (Neph. units) Odor Color

Iv~

•
FIELD INSTRUMENTS/CALIBRATION i-J~

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments: C... Ilt_ 1,) S-...J f.. - ~'~(j") 71: it-:k 'i ",,_. L C.,, ~ ,e__ ..... ')C:. (.-10k,-J , ...



HARZA E:'IVIRO:'o"MESTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split lcircle one)

Field Duplicate lcircle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes

Well No: C -3
SAMPLE NO:. \\ \ \ Co 1 67C'c;,) •
Date: "f',t.ft1-- Time: II 06
~ I

Duplicate Sample No:--------------
Sample Container Analysis Requested

T!pe No. Preservative
s·voe/I voe EXPLOSIVES METALS OTHER IList!

~oJx~ I/~'/ ~ flr>.Y t/...

/

oz."

F. Minimum Casing Volumes to Purge:

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BllFt):

G. Minimum Water Volume to Purge (E X FllGal.):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 + 24)2 X 3.14 X CllGal.):

J() :t 0

IO,'Y-

Breathing Zone:__......l:::~~ _

Field Measurements/Observations

Time Started:

Time Completed:

HNu/OVA Measurements

Background: b;:;....·""~"":...- _

Well Head: ~-'hl<::.OIO:: _

(jf
~

Date:

WELL PURGING

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) 1°C) lpMHOS/cm) INeph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model 1 Calibration

Water Level Indicator C,I? ///1/to-z, r. ,
I.ConductivitY Meter

pH Meter Before: I After:

Nephalometer

Comments: J;. ./) aJoJ/... I I



HARZA ENVIRO:\':\IE:\'TAL SERVlCES

Well No:

Yes rJf? Split Sample No: _

Yes ~ Duplicate Sample No: _

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

C!-\.f

5644V SAMPLE NO: f( II C. () ,/ t> ?tt'6

Sll!l..0 ~; ~ :;l Date: b.he. e1 Time: HJ '+J-
1/trj S .I\h~IP~ flab !\kTjl>,. k4=-

SITE GROUNDWATER INVESTIGATION IAAAP

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Project Name:

Project No:

Sample Method:•
Sample Container Analysis Requested

Type No. Preservative
EXPLOSIVES~ voe s·voe METALS OTHER (List!

:3 tfO J~~ VZt1' ~ ---g;;r V

lB. 9

; /
~!l

/6,$ t

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 X CllGal,);

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

BaCkgrOund: ()_&J _
Well Head:__....lt2'L./.4..c.OL- _

Breathing Zone:__.....loo'-/../-e;.bL- _

WELL PURGING

Date:

Time Staned:

Time Completed:

HNu/OVA Measurements

•
.~ ... - - .. .. _.

Gallons pH Temp. S. Condo Turbidity

Time P~rGed (units) te) (~r.li-iOS:c:-:l) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Modell__ Calibration

Water Level Indicator SI) t '11.. 't. I
Conductivity Meter

pH Meter Before: I After:

Nephalometer ~

Comments: 'JA. r? ,A.-h/l•
'{



HARZA E:-'"VIRO~IE:-'TALSERVICES

Duplicate Sample No:--------------Yes

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)
C!.. .

SITE GROUNDWATER INVESTIGATION IAAAP Well No: - b
564:~~.. SAMPLENO~:!:~6jlllrolO Q3-0D •s-k--~ Date: ~~~ Time: II I-il

1\;; 'VvVt kJh ~fuoL-'~'"~ _
Yes ~ . Split Sample No: _

~

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle onel

Project Name:

Project No:

Sample Container Analysis Requested
Type No. Preservative

voe s-voe EXPLOSIVES METALS OTHER IListi

,i

iO.·J I
Ic;-·b

~) e,; {Ilo-"..
..3 •
'Z.,3Z- ~P

~

F. Minimum Casing Volumes to Purge:

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BHFtl:

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 .... 24]2 X 3.14 x C)(Gal.):

G. Minimum Water Volume to Purge (E x F)(Gal.l:

'b~
10 Sl-r

Breathing Zone:___~-"4""' _

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements ~

Background: ~().;o-.s...IjF-"----

Well Head: F/

----"'-~---0/0
Field Measurements/Observations -Cz., ~ '? ~ t

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) (OC) (pMHOS/cm) (Neph. units) Odor Color

After:Before:

Calibration

Water Level Indicator 1-......,t:i"""-'a...;"JoL-,l.L....----------,I-------------------
Conductivity Meter

pH Meter

Nephalometer

Comments:

FIELD INSTRUMENTS/CALIBRATION



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample No: _

Duplicate Sample No: ...,.- _

-.H-Il-C.~ -OI-6i ~~­
~-I'"t~1-

Sludge Other Idescribe)

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Soil (surlace) elsubsUrlaCe) Sediment

Yes ~

Yes N§
fLo (,(=t< W\L')\J\-

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate !circle onel

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative yoe s·Yoe EXPl..OS'VES METALS OTHER (List)

'l- '1 OJ;. ~ Lt°~

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS: C{;,f lA ''''\ r\lf:ld.......--=L~Otzl'...l::::b::..........!lu.r..E:Lr=Ll-1 _;-.LJ&AI:!..·..:.."....!..I _



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes

~t'<

Siudg. Other Idescrib.'

/4.1)

--Ie:.f('.{~" p, •
P,- N-c, - t't:'

f. }. 'iJ
TIme:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No:--------------

Sediment

C,·,.J" ~1,J )

Soil (subsurfacel

0'
CMt

~
Yes

5644V

Project Name:

Project No:

Sample Method:

Sample D~pth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s·voe EXPlOSIVES METALS OTHER (List)

y OL G\(,~.. IC.C X.

....
~,

SAMPLE DESCRIPTION

Depth: Description:

Q: '&0,\\''''' Cj\\ - '>51. l=()~~ _

COMMENTS:

_________0



HARZA ENVIRONMENTAL SERVICES

01- 0;:)-01- oS

Sludge Other (describel

SAMPLE NO:

Date:

BoringIWell No:

Time:

Split Sample No: _

Duplicate Sample No: • _

SedimentSoil (surfacel ~;:';r'ace0
Yes ~- c§..;
Yes ~

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

=z&k If 0 I,
5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft. I:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative
voe s-voe EXPlOSIVES METALS OTHER ILisll

LJOL Go bc~s rCr;. J(

o
SAMPlE DESCRIPTION

Depth: Description:

s'

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

1I:..((l
Other (describelSludge

SAMPLE NO:

Time:

Date:

BoringlWell No:

Split Sample No:------------
Duplicate Sample No:_--'c=:;..:-p-_......:.;; _

Sediment

IS'

Yes

Yes

Soil Isurfacel

CM( -

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)-IQtJe- it - D(
D 1- 03 -- l'; .'

~ 3- c;7
5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voevoe EXPl.OSIVES METALS OTHERfListl

'1,,1. G\o)~~ 'rC( X .

...t..
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



=HARZ=..::==;;;;A;.=..,;E::.NVIR~::.:O:.:.NME=:..;,:-''T::.:AL~S:.::;E::.:RVI.;.;:.::;C:::;;ES::...- 637
SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Sludge Other (describel

SITE GROUNDWATER INVESTIGATION IAAAP

B SU

11-/1- f/ -Of-Of -CO

6- ~-<;)

TIme:

BoringlWell Nu:

SAMPLE NO:

Date:

Split Sample No: _

Duplicate Sample No: ;;;... _

SedimentSoil (subsurlacel

Yes

------ ...S.... Isurlace}
.~

Yes

5644V

Project Name:

• Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested

Sample Container Preservative voc s·voc EXPlOSIVES METALS OTHER lListl

40-' r;b,J 7(4: J(

•
SAMPLE DESCRIPTION

Depth: Description:

C>cJdIYi ..
I,)

COMMENTS:

o



HARZA E:wIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Sludge Other Idescribe)

Date:

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------Duplicate Sample No:------------

--- ~
Son(subsurlacel ", Sediment
"== ....--'

c:-' .
.J

Yes

Yes

Soil lourfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

YOC S·YOC EXP\.OS'VES METALS OTHER ILion

Yuz. G~ .... .1~
., X

~~

SAMPLE DESCRIPTION

Depth:
t:=:;-

Description:

I....

COMMENTS:

-----------



.:.H.:.:A:..:..:.R.:.:Z:.:.A:...:...E.:.:NVIR.;..:.:;.:.:O:.:.=";::.~I.:.:E.:.::'\".:.:AL..:.:..;S.:.:E.:.:RV1....:..:.C_ES G~ ,
SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

'i.SSTime:

Well No:

SAMPLE NO:

Date: (. '1-~)

Split Sample No: _

Duplicate Sample No: _Yes

Yes

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

•
Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES METALS OTHER IListl

LI;"' II (bt.J ~ /-IC.-I X(.' "I .

WELL PURGING -

•
Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone: _

Field Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BHFtl;

D. Casing Diameter (In.):

E. Volume of Water in WelillD ... 24)2 x 3.14 x CllGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.l;

Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) (OC) IpMHOSicm) INeph. uri:,' Cdcr Color

i },..,

I

•
FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: 1 After:

Nephalometer

Comments: C~ il!'L ~.J f"\ ~ J......l.r.... ,.~

I } .



HARZA ENVIRONME."ITAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

jD It,;

.£:J
1-1-" -Fl - 0-::'-· C. I -·0

f -4-i1

Other Idescribe)Sludge

Date:

Time:

BoringlWeJl No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:

---_--==~!:;;.............J----

Sediment

Yes

~
~

Soil (surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc S-VOC EXPlOSIVES METAlS OTHER llistl

~~1.. c;.~5 :.rtt )(

0
SAMPLE DESCRIPTION

Depth:

10'
Description:

COMMENTS:

----------0



HARZA E.'\'VlRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

B:..U-F:1.--0;-D i-(,O
6-\-(,"1-

Sludge Other (describe)

SAMPLE NO:

Date:

Time:

BoringlWell No:

Split Sample No:------------
Duplicate Sample No: H -, 1- b"'-NJ 'l."-0 ;

Sediment

No

No

Yes

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

-.J8.Lt,:::'I'::.:(~~=- _
@Isurlacel Soil (subsurlacel

Project Name:

Project No,:

Sample Method:

Sample Depth (ft. I:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER Ilist)

'2. - 4 n~. ,,-..,. ','-"-" Lf"( \i/

•
SAMPLE DESCRIPTION

Description:Depth:

•
COMMENTS:



HARZA ENVIRONME:>O'TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Soillsurface) 8lsubsurfacel Sedimenl

Yes @
Yes ~

I2-cy/ W\L.~l.>'"'.

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Sludge Olher (describe)

Split Sample No:------------
Duplicate Sample No:------------

Analysis Requested
Sample Container Preservative

s·voevoe EXPl.OSIVES METALS OTHER ILis11

1- &..to ~ blc'V"\ '-tcr_ ~

SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

o



.=;H=A.=:RZ:.=::.A=-=ENVlR:..:....:..:::.:..:O::.:.;NME;::=NT:..:..:..:.:AL=.:;;SE::.R:..;.VI;:.:C:=ES=-- --=ffi ~
SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

H- j 1- 'f 1- 0 ~ -() 1- G:';­

(; --.3 '11- ;~
10S-0

-11'tSk. II

Other (describeISludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Anelysis Requested

Sample Container Preservative
voc s-voc EXPlOSIVES METALS OTHER IListl

'2...-'-t ('?- (?;ii..H 4~' - Vl ....

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP BoringlWell No:

SAMPLE NO:

Other (describe'Sludge

Date:

Time:

Split Sample No:------------
Duplicate Sample No:------------

Sediment

No

No

Soil (subsurface)Soil (surface'

Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voe METALSvoe EXPlOSIVES OTHER (Lisll

1- Lf() ~1 C'"i;: 'VI t-Hel 4 'e v·
J I

!b

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

l·~ I"\~­
-:ll", )

H-l/-F/-O;'·O, -7:
(. .., -11
1 ...

Other Idescribe)Sludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No: _

Sediment

I:)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

SamplefMedia Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative
s·voevoe EXPl.OSlvES METALS OTHER (Listl

z..- '-(V Gl(..~ IfO , X·l- ,_ r~

o
SAMPLE DESCRIPTION

Depth: Description:

l~

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:------------
Duplicate Sample No:------------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

5644V

sou Isurlacel

Yes ~

Yes fJJ
i2-0:yr I~ \U'~!,,,..

Sediment

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sludge Other ldescribe)

-I" ~~. I i F 1
_.-:-'~L'~_.__'_L_~---:""::':""'.".. "'.' _~,'fl-1F't'J r c. u~' . ..'

(,..? "~r:J ~

j~fO I

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER (Listl

". 'f tt('", 61; ~-? &-( rJ (" \e'~

-»I:--
SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

----------0



HARZA E,,,"VIRONME:-'''AL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

11-11 -F) -01- 01 . () t,
~q}- ~ 1

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sludge Other fdescribe)

Split Sample No:------------
Duplicate Sample No: _

SedimentSOil Isubsurface)

~
(§Yes

..)iA<

0-- , I

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

..- --
(.~

Yes

Field Duplicate (circle onel

Sampling Personnel:

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle one)

•

Analysis Requested

Sample Container Preseniative
voc s·voc EXPlOSIVES METALS OTHER IListl

"\ d
~. (;> ,.;~~ ·Ict- X

~. '-t N .. G~

SAMPLE DESCRIPTION

Depth: Description:

C - r
J

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

j.I. - /I - F'~ - C~

.-J/.), c II r:.~

Other (describe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:--------------
Duplicate Sample No:-----------------

Sediment

Ves

J~

Ves

r . ~ ..
- (OLl4e " ';'

Soil (surfacel

5644V

SITE GROUNOWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voevoe EXPlOSIVES METALS OTHER Ilist)

'-t. ('l C.bs.> LL~ ".
-

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

---- 0



HARZA ENVIRONMENTAL SERVICES

,
H - , r - 8. -0") 0,' -13>

£. .,>.-£j J

Sludge Other Idescribe}

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------

Sediment

t6;,Ves

_~j="''__....JK?~,·l _

Soillsur'ace} ~

Ves @

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

, "!> \

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Anelysis Requested

Sample Container Preservative
voe s-voe EXPlOSIVES METALS OTHER ILi.t1

'f t;,'l. GW':' '"LeE )(

o
SAMPLE DESCRIPTION

Depth: Description:

,~ \

•
COMMENTS:



Other (describe'Sludge

SAMPLE NO:

Time:

Date:

BoringIWell No:

Split Sample No:--------------
Duplicate Sample No: _

Sediment

No

No

jM: JI.'\oft..

S (subsurface,)

Yes

Yes

.,...3'

Soil fsurfacel

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

b:J II r:2 •
H -, I - f".). - C'1 - "3

6 .~J-'l )

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s·VQe EXPl.OSIVES METALS OTHER (Listl

t.t C, (.~~ IC.~ '</.

-0
SAMPLE DESCRIPTION

Depth: Description:

Cby

COMMENTS:

--------------,0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

13. '-IS

ii-II - l=-:::' -C~ -O'-:U
{ ~~j7

Other (describelSludge

TIme:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------

Sediment

No

No

Ves

Ves

33\
Soil I.ur'acel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER Il,st)

4 ()Z C.bs> yef- t

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



,iIo. HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Other Idescribe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:----------
Duplicate Sample No:------------

Sediment

Yes

Yes

f..o~1tr

Soil Isurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER IList)

2-- 4 o:~ GL:~ '-filC \/

,~

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

__________0



HARLA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample NO:_-=-....:..... _

Duplicate Sample NO::--~:....-------------

eC\.V' c> ian ~.:.~w••,J,.\ Cwee. G.)

Other (describe'Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

SedimentSoil (subsurface'

Yes

Yes

8(surtace,

crw:: co""-h,,, v pj.!.S Lj?C-,.:. PO?::'):

00;

5644V

SITE GROUNDWATER INVESTIGATION lAMPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle oneI

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voc S-VOC EXPlOSIVES METALS OTHER (Lisll

11r4-",~ t:/ do eo... L(-.7G ../

o
SAMPLE DESCRIPTION

Depth: Description:

00 j'e 0;

•
COMMENTS:



· " HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Yes @ Split Sample No: -
Yes ~ DuplicatB Sample No:

gC><j e,. IN' \ lSc",,- { H~""7-" , Cc... 'r~i '1'" ::>e.hwed ~1 (w;l!(.&l

SITE GROUNDWATER INVESTIGATION IAAAP

10 ii

~ f3
H- J 1- F~-C>(>Q.J
fe··Z- ""1

Other (describe)Sludge

Time:

Date:

BoringlWell No:

SAMPLE NO:

Sediment@UbsurfacelSoil (surface'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle oneI

Field Duplicate (circle oneI

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-vocvoe EXPl.OSIVES METALS OT!-!ER lLis')

'Z- L./,"-2 ld...AS! 4-°L V

-.
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Duplicate Sample No:......;;;;=-----------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

4 S1 O,b CIIY1f:, ~-~'Pid ~pc:J'"

·1:;
Soil tsurface) 9SUbsurfacet Sediment

Ves e
Ves c§)

....Roe~- WLWCh lHA'~

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sludge Other Idescribe)

Split Sample No: _

o

Analysis Requested

Sample Container Preservative voc s·voc METALSEXPlOSIVES OTHER (List)

1--LjA~ 4'{.. l/

SAMPLE DESCRIPTION

-0

Depth:

COMMENTS:

Description:

.5Atv1'1 cL,,"1 Si, l!-, SQ ft,; ""'0.1> t i tJ ;nr-0) It'1itl Liata4 i.~ h.
ID"'k"""



·..
HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Soil Isurflcel e'subsurllcel Sediment Sludge Other Idescribel

Yes 8' Split Sample No:_- _

Yes ® . Duplicate Sample NO:_----:- -:- ..--__

£()6t:'l- WIt"Wen ll~ep.:l6J; Ctlo/'ol'ji" 5--hw\J-=~ ......I__=(_=lAS.;;z.&...;;q'-"'CG=,..r.)__

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle oneI

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

BoringlWell No:

SAMPLE NO:

Dete:

Time: JOSS"

Analysis Requested
Sample Container Preservative voe s·voe EXP!.OSIVES METALS OTHER (list)

'L-Ltn7. ",'-~ lfJc, if

•
SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

------'------------G



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

~ample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

5644V

Soil (surfecel @ubsur,ecel

Ves @
@ No

Sediment

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Sludge Other (describe)

Split Sample No:------------
Duplicate Sample No: H-II~-1)""1'-1 O·-Olj-

o

Analysis Requested

Sample Container Preservative s-vocvoc EXPlOSIVES METALS OTHER (Listl

~ 2,- 4",-, ~. "'._- 4 iJ (,. -./

SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Yes S Split Sample No:_- _

Yes @ Duplicate Sample No:-------=---------
12t1~~r hhLSPn Ct·U~("L~) eov"oi'J!" :>~....../ _

SITE GROUNDWATER INVESTIGATION IAAAP

Other Idescribe)Sludge

TIme:

BoringlWell No:

SAMPLE NO:

Date:

SedimentSoil (subsurface)SOil Isurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

SamplelMedia Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

YOC S·YOC METALSEXPlOSIVES OTHER (Listl

11-4,,~ b~ "-I fJc. V

,

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS: ~+(MIt<o\IM1t-k:Jol:<A:.;.... _

__________<1



HARZA ENVIRONMENTAL SERVICES Grf
==.::...:::--::..:..:..:..=.;.:,;,,:==...:..::::....._------------~,

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample No: _

Duplicate Sample No: _

SITE GROUNDWATER INVESTIGATION IAAAP rS

fboD

.H:lJ- ES--()i-O;-OO
(,-2-&1't

Other (desc,ibe'Sludge

BoringlWell No:

SAMPLE NO:

5pLd oS po."II\ Date:

Time:

SedimentSoil Isu,facel

Yes

Yes

00

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative voc, s-voc EXPl.OSIVES METALS OTHER ILisll

12-£-1 cc, C,/ r~\ t-t "'c V

o
SAMPLE DESCRIPTION

Depth:

OO.i O'L
Description:

DQ'ro 0 \ I

-.
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V SAMPLE NO:

4" o. ~ Co W\ 9' C~h'l.6"'oU ~f'.i4-.sp\.'t1V\ Date:

Time:

Sediment Sludge Other Idescribe'­Split Sample No:------------
Duplicate Sample No: ---------------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

Soillsurface) ~

Ves ~

Ves ~

BoringlWell No: FS

Analysis Requested
Sample Container Preservative voe s-voe EXPlOSIIIES METALS OTHER ILis"

"Z.-&.fO:l. 0.; z.. c \ 4"~ V
o...J

SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

.sl (...~ e.4 1t soft; ~o..:o-t "0 t.ryi mp+-llu.( 'a' ft4"'!JJL.~ "0
h~k~~'.KI''''''''''''''1o _

__________D



HARZA ENVlRON:\IEI'....rAL SERVICES

07'1'0

Ti-1~1: II F'1_
H-o- ~4~Oj-£)l.f-D~
c-r-lj-t r

Sludge

Time:

Date:

BoringlWeli No:

SAMPLE NO:

Split Sample No:__--: _

Duplicate Sample No: H-ll- Dk.p- b i - 0'1

Sediment

No

SOil (subsurface)SOil lsurface'

Yes

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•
Analysis Requested

Sample Container Preservative voc s-voc EXPlOSIVES METALS OTHER (Lisl)

'1 l-i () ;-.1 ~I.:.lY.\ Hf"L-I,,/C;t. ~

o
SAMPLE DESCRIPTION

Depth: Description:

h'

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER IIIjVESTIGATION IAAAP

Date:

Other Idescribe)Sludge

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No:------------

Sediment

Yes

Yes ~

R.Ob(=rl'_ W~L'HY\

Soil Isurface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate Icircle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER lUst)

2- 4b1_ l.; IL};_" 4''' C, 'i

•
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:



HARZA ENVIRONMENTAL SERVICES
663

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP BoringlWell No:

5644V SAMPLE NO:

4'1 O. U. CWl6 s-pld S-PQ(rY'\ Date:

l~ Time:

Other Idoscribo'Siudgo

Split Sample No:-:--:-_-:--:- _

Duplicate Sample No:.-H.::U- ~"1> l7~'''Dl

Sodimont

No

Soil 'subsurf.co'

Yes

Soil Isurtoco'

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Praservative voe s-voe EXPlOSIVES METALS OTHER ILisll

Z- 4(")1..- (.:, L::/.Y.1 4"G \t

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

~ eW\G S~ld Sp~~:1\

k>

SITE GROUNDWATER INVESTIGATION IAAAP

Other (describe)Sludge

Time:

SAMPLE NO:

Date:

BoringlWell No:

Split Sample No:------------
Duplicate Sample No:------------

Sediment

No

No

Ves

Ves

Soil (surface) ~il (SUbSUrla~

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

YOC S·YOC EXPlOSIVES METALS OTHER (List'

1:.. 4rr'" I..i.,~ $' 4°(/ 'i

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

--------------1.



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample No: _

Olher IdescribelSludge

Date:

Time:

Sediment

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested

Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (Listl

2... 401... 1.1~.".", 4~G y

o
SAMPLE DESCRIPTION

Depth: Description:

s;g.~ .~, :u {l- IS}'''' "lM ck.v£ IN'/o;..tt.,{ "j~ Ie
'u,kb ()'rvk ifJ-a-,t-----/----------

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Other Idescribe)Sludge

Date:

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No:--------------Duplicate Sample No:------------

Sediment

Ves ~

.-R,"r y (o) L ko w")

Soil Isurlace)

5644V

.....;4".....;._'=0_,..:-~_C=W\,-,-,t....";';-----""s-f"~"""id s p,I(J'C

~"vf&,,, tC

Project Name:

Project No:

Sample Method:

Sample Depth Ift.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative voc s-voc EXPlOSIVES METALS OTHER lList'

2.- 4 r-:1_ r...l(.~.ll '-tc'G )L

SAMPLE DESCRIPTION

Depth: Description:

r).Jj:'"A 1" C ;'l~-& L ", I h" t,~,&.' _

COMMENTS:

----------0



::.HARZ:::.::=::.A:..::...::.ENV1R..;..;..:~O::.NMENT..;,;",::::..:..;;,;.;AL=SE::.R:.:..VI..:.C::.ES=- '61
SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

H-1I-E4-{)"Z_-() I - Or­
6-3,'11-'

Sludge Other (describe)

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No:------------

Sediment

~Ves No

Ves No

l2cCjL / UtLo, 'Y\

Soil Isurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one) .

Field Duplicate Icircle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (Lisll

W. '2-- Y Ct· (.:.i • .ii 4 tl6 V

o
SAMPLE DESCRIPTION

Depth: Description:

ve.~ ~.:.. lL ~":""-=~:;';":""...l.CAA.o=A"...t.a~, _

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION lAMP T~"- I I l=S- •
1-4-1 1- F~()I -Oy

6-:!>--"
Time:

Date:

BoringlWell No:

SAMPLE NO:

Sediment Sludge Other (describe' 6,.o.,..."'4lw ... if ,.
Split Sample No: H-I.·~S"- 0 ,-0"1-60 ro fot'1cU..-h

Duplicate Sample No:------------
t'~cL US~£.-si' ol,,-, \(de w

Soil Isubsurface'

® No

Yes No

Soil (surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

s-voevoe EXP\.OSIVES METALS OTHER IListl

~-l.fO,~L ~Lt'\ii l'iC-L.j '1 o(~ V .

SAMPLE DESCRIPTION

~epth: !J. Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION f1IELD SHEET (SOIL/SEDIMENT)

SAMPLE NO:

~ pLt+ ~~'Ul"Date:

Time:

SITE GROUNDWATER INVESTIGATION IAAAP

O&iO

H-II-FS-O~-Ol-I~

(,-S-t.rt

BoringlWell No:

Split Sample No:------------
Duplicate Sample No: H= II..F$" Q~ H-II- '\)v..P-Qr

Sludge Other ldescribelSedimentSoil lsurfacel SUbsurracel

Yes No

@ No

~O~ W~Lsl",",

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative s-vocvoc EXPlOSIVES META~S OTHER l~istl

~'-tO~ GttC.... ,So:, t...t f:l C... Y.

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

tor" O. ~ c,W\G ~ pLt t Sptl(.Y'"

-z..~ Qttof?
Other (describelSludge

Date:

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------Duplicate Sample No:--------------

Sediment

Yes ~

e..c>6h~ \.1L4(:1~

Soil (surface)

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s-voe EXPLOSIVES METALS OTHER ILisU

2--e.tc."~ ~~~ '+~(, ~

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES
61(

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IMAP BoringlWell Nu: -I~~I F~

t-H' -FS'-os--O 1-~3

b-~·-~1-

Other (describe)Sludge

Split Sample No:----------
Duplicate Sample No: -------------

Sediment

Ves ~

Ves @
j2.0 t.('1~ VI \WOV'

Soil (surface'

5644V SAMPLE NO:

4- 0

• eJ. D. c,VIl€. ~t>ht .sP0(fV'\ Date:

~2> TIme:

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voe s-voe £XPlOS,V£S METALS OTHER (Lisll

'2--~ 0 c.. G/...c."0':U ,+11(, \(

o
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

Itl \- 'FI-o i-Oi-.
b-~· -ft-

Sludge Olher Idescribe)

TIme:

SAMPLE NO:

BoringlWell No:

Date:

Split Sample No:------------
Duplicate Sample No:-----.....;....------

SedimenlSoil (subsurface'

Ves ~

Ves ~

~~w~Gl.1.1\

@I: (surfac~

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

I~\c.,ll FS

,+'10. 'D. C\.N\E- ~ti:\"" SpbbiO
o

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s-voe eXP\.oslves METALS OTHER ILisll

2:t..fc Z- C-:>l..4......S.:< 'f() ... X-I .....

SAMPlE DESCRIPTION

Depth: Description:

00

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No:------------
Duplicate Sample No: _

H-II-~b-'Ol-O i-OO
b-l(-Di1 _
117-';

Sludge Other ldescribe'

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sedimentlacel<§lourtB;'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative
VOC S-VQC EXPl.OSIVES METALS OTHER Ilia.)

~ '-to'l-, Gl-Il!j 4" C, \I.
"

o
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Semple/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Sediment

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Sludge Other (describe)

Split Sample No:------------
Duplicate Sample No: H-l f-l::Mp-O~·0 i

Analysis Requested
Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER CLisll

2- Y.at" b~ss 'i"'J'0 't

SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description: J.~ .J'



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

0--/' J 8· VI.:..

-r.,_ ,_
h!.le Ii r-7

H-I( -~, -01- Ci -Co(,

r.:; -3-· cr 7

Sludge Other Idescribe)

Date:

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No:------------
Duplicate Sample NO: -=- _

Soil (subsurlace) Sediment

Yes

~
Yes

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested
Sample Container PreselVative voe s·voe EXPlOSIVES METALS OTHER ILisll

y e·l. c.~ .\~ .. -Ie.t= X

o
SAMPlE DESCRIPTION

Depth: Description:

0-- I I

o
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

/1.(1- ~i7 -OL -o~.
, >-;/

Time:

Date:

BoringlWell No:

SAMPLE NO:

Sludge Other (describeI

Split Sample No:------------Duplicate Sample No:--------------

SedimentSoil Isurlacel ~SUbSUrla"CV

Ves @
Ves ~

"- C \ \.., -
5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER IUstl

4.tJ.... ("'or. .),,,, "TeE )(

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

10.J3

11-1/- ~-()) ·6H~

(; -3--7]

Sludge Other Idescribe'

Date:

Time:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: _

Sediment

Yes

Jk

Yes

r ?> \
Soil Isurface'

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER IList)

4 cl. Gb,!,s -rel I

o
SAMPLE DESCRIPTION

Depth:

i~'

Description:

f"..,.J

COMMENTS:

o



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

-

11-11- t",._ 0'(-01

't.-"3-17

Other Idescribe)Sludge

Date:

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No:--------------
Duplicate Sample No:_...M'--"..,~....O=L=__- _

Sediment

Yes

Yes \

JO(,

::n '
L ME C·b.\r "".. So'"'fJ, c

SoR Isurlacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voc s-voc EXPLOSIVES METALS OTHER (Listl

4 e~ C~> Ta;- X

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS: C-O\~ecV S~1- S>-y1< ~ P\fW... e +t.. d ck¥k
7;;:) ~'; ~(;O: 98' k. ~D' dec<. .~ 1,,;oSh •Y1'_~ . CL 0'



HARZA ENVIRONMENTAL SERVICES

It. Ul

H-tl - ~7 -aS,- 3l.

l. - ~ -'1'1
. !

Other (describe'Sludge

Date:

BoringlWell No:

TIme:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: _

Sediment

No

NoVes

,,k

Ves

Soil (surfacel ~subsur~'T)

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

'J:~ if ':7
5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voc S·VOC EXPlOSIVES METALS OTHER (Lisll

'1m 'w,~ It(- ~

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Sludge Other ldescribe)

Time:

BoringlWell No:

SAMPLE NO:

Date:

Split Sample No:------------
Duplicate Sample No: H-Il- ~~<,'''z..-()~

SedimentSoil (subsurface'Soil lsurface)

11

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Semple/Media Type:

Sample Split (circle oneI

Field Duplicate (circle onel

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe METALSEXPlOSIVES OTHER (Listl

3 '10 ~l (,(C..:i\ '-t°~1 HCL y

-.
SAMPLE DESCRIPTION

Depth: Description:

I, to ·-,,~~cJ LJc:d...·£.!.,I _

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

1~· '2

1-1-11- F"f:, . N-e-/' Ot.'

C-.,;)- ~)
Time:

BoringlWeIJ No:

SAMPLE NO:

Date:

Sludge Other Idescribel

Split Sample No: _

Duplicate Sample No: ......;;;;::. _

C> / i

~) Soil'subsurf.ce} Sediment

Yes (j;j;)
ves

J
~

f?< \~):l

5644V

SITE GROUNDWATER INVESTIGAnON IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle oneI

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voc s-voc EXPl.OSIVES METALS OTHER ILisU

L( ('il.. G~~ -L..E. J(

o
SAMPLE DESCRIPTION

Depth: Description:

0'
-..)

•
COMMENTS:



., .J' ~, .
HARZA ENVIRONMENTAL SERVlCES

IS .i1-l

Sludge Other Idescribel

BoringlWell No:

Date:

TIme:

SAMPLE NO:

Split Sample No:--------------Duplicate Sample NO: _

SedimentSoillsurfacel ~

Ves @
Ves ~

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

.~! 11- ~8 •
/-#-11 - ~t.- 0.;)-01 ~

6 ~.)-11

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER IList!

C/ en l;bi"~ 'Ic.c:- J(

•
SAMPLE DESCRIPTION

Depth:

S:'
Description:

COMMENTS:

-----------------0



.HARZA E:'"VIRONMENTAL SERVICES

Other Idescribe'Sludge

Split Sample No: _

Duplicate Sample No: _

Sediment

Yes

Yes

50;1 Isurface'

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

BoringlWell No: ---;;;k.. I (I 1= L
SAMPLE NO: i-I- II - FE'.... - 03 -l:,l - ;3
Date: I ~)-~:z

Time: If::·~, l'

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER ILisn

~C '- Cbs.> ICE J(

o
SAMPLE DESCRIPTION

Depth: Description:

J.~;

•
COMMENTS:



.; ' ..
HARZA ENVIRONMENTAL SERVICES

/£;... &.(5'
Sludge Other (describe'

Time:

SAMPLE NO:

BoringlWell No:

Date:

Split Sample No:------------
Duplicate Sample No:------------

Sediment

Yes

Soillsurfecel ~bsur~

Yes - @

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

"'-t:-e-i .kli/ ..iii
Ii· /1- t:"B - C'Lf - :21 •

~ -·~-"l7

5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe s-voe EXPlOSIVES METALS OTHER IUstl

4 LI'1 Chss 'Iff: X.

•
SAMPLE DESCRIPTION

Depth:

s;23 '

Description:

COMMENTS:

----------0



HARZA ENVIRONMENTAL SERVICES

-=

H-II- ~r.I- OS t, -J3
f .,)-'1")

Other (describelSiudg.

Time:

Date:

BoringlWell No:

SAMPLE NO:

Split Sample No:-----..........._-----
Duplicate Sample No: _

SedimentSoil (surf.cel

Yes

Yes

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

T~ II ):~;
5644V

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel.

Field Duplicate (circle onel

Sampling Personnel:

•

o

Analysis Requested

Sample Container Preservative voe s·voe METALSEXPLOSIVES OTHER ILis"

L/,,., t..·biJ Ie;:. j(

I

SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS: (41:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

f'l •
~-l ,. Pl.. OI-6tt .c.;-

Time: 0000

Well No:

SAMPLE NO:

Date: c;.-, I"lJ

Split Sample No: _

Duplicate Sample No:------------

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: ..:5..:6..:4..:4..:V _

Sample Method: -..:..i-&r.::.;1rC.~!.Lld)"'_"p.c~=.~·-----.......----
Sampling Personnel: tLo~~lLst.~

Sample Split (circle one) Yes S'
Field Duplicate (circle one) Yes ~

Sample Container Analysis Requested
Type No. Preservative

s·voe eXPLOSIvesvoe MeTALS OTHeR (Listl

~ ifO ~( VQ~ '" "~GI 1-It.L v'~

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: _

Well Head: _

Breathing Zone: _

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D + 24)2 X 3.14 x CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

--.
. .. . I ••••

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) (OC) (PMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration .
Water Level Indicator -
Conductivity Meter I..
pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICFS

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample No:------------
Duplicate Sample No: _

o Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Soil (surface) ~subsUft~ Sediment

Yes ~
Yes ~

K.06(~ W ~~\I'/\

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sludge Other Idescribe)

l±1.f- f ,) - 0 i-Ol-O;'

b-IO-"l-:t

o

Analysis Requested

Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER (List)

b'-i v~ bi..4V:v.'
"-t ...~ J

SAMPLE DESCRIPTION

•

Depth:

COMMENTS:

Description:



HARZA ENVIRONMENTAL SERVICES

5644V SAMPLE NO:

SITE GROUNDWATER INVESTIGATION IAAAP BoringlWell No:

,£1 O.D C.Wl~ S>yL.-l1" .sPOdY', Date:

\~ TIme:

Sludge Other Idescribel

Split Sample No:--------------
Duplicate Sample No:--------------

Soil lsurface) Q1subsurface, Sediment

Yes @
Yes ~

_R..t> <.i f(f.... W I.U W"

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

P1 1~~~lla

~
--k!.[_-'i....!..,...Lr _
tOj-O

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Split Icircle one)

Field Duplicate Icircle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER IListl

1.- L.f Ot... 6£.oJD 4t>C" V

. •
SAMPLE DESCRIPTION

Depth: Description:

13 s \(...~ C~ W!:sdi(u& cW L '7Jk1ll;~.AJh OJ~,,( +0 ~i;ak..
a i\ :¢<.

COMMENTS:

----------0



HARZA EWIRO~lE:-'''AL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

Split Sample No: _

Duplicate Sample No: _

;.4-1 I-FI O-Qj -04 -6~
Time: 01S~

Well No:

SAMPLE NO:

Date: f-l{-"11

Yes

Yes

5644V

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle onel

Project Name:

Project No:

Sample Method:•
Sample Container Analysis Requested

Type No. Preservative voe s-voe EXPLOSIVES METALS OTHER (List)

40 t-l \/O(J - ttLr.1 ,-l~..., V:>

WELL PURGING

o

Date:

Time Started:

Time Completed:

HNu/CVA Measurements

Background: _

Well Head: _

Breathing Zone:---------

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOCI:

C. Water Column Length (A-BllFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]2 x 3.14 X CllGaL):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge {E x FllGaLI:

'::ftl·~ M~<lsur"mentsfOb5ervatic~-.. - .... - - ..

i Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) (pMHOS/cm) (Neph. units) Odor Color

•
FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes @-
Yes r@

·'Ro~pr... w~l..s,-,"\

t70'{'

H-;(- FIO-Oi-Ch-C

b-/O--C."1f..

Other Idescribe'Sludge

Date:

Time:

SAMPLE NO:

BoringlWell No:

Split Sample No:------------
Duplicate Sample No:------------

@ISUbSUrfaCU SedimentSoil Isurface'

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative voe s-voe EXPl..OSIVES METALS OTHER IListl

I:!t- 2.- - 4- 0 V ~ (-r C c..... II

•
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------0



HARZA ENVJRONME.'llTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

h-" ,- PI () .;:,t.-V.-,?

Other ldescribe)Sludge

Date:

BoringlWell No:

SAMPLEND:

Time:

Split Sample No: _

Duplicate Sample No:----------

SedimentSOil (surface)

Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

•

Analysis Requested

Sample Container Preservative voc, s-voc EXPlOSIVES METALS OTHER IListl

Ii i.1~AI~ til'v ..I

o
SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

o



SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Split Sample No:------------
Duplicate Sample No:--------------

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

4" (). D C~c;:

Soil Isurf.cel elSUbSUrf.cel Sediment

Yes @
Yes' ~-
~'iJ'V 'r\ILSh,'!''',

BoringlWell No:

SAMPLE NO:

Date:

Time:

Sludge Other Idescribe)

,O~ I D

Analysis Requested
Sample Container Preservative voe s·voe EXPLOSIVES METALS OTHER IListl

'tI -2,.. -4 ",,;, (.,~ 4t)(~ \/

SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

----------0



l

HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

o Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle oneI

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Soil Isurflce' 8ubsurtacel Sediment

Yes ~
@ No

j2.o6e t.- W iUO\

BoringlWell No:

SAMPLE NO:

Date:

Tima:

Sludge Other Idescribe'

Split Sample No: _

Duplicate Sample No: H:I I-bt-.P-, I - () i

o

Analysis Requested

Sample Container Preservative voe s·voe EXPlOSIVES METALS OTHER ILisll

"2-

'-f 4rt~ {;£..G.~l '-f0~ v'

SAMPLE DESCRIPTION

•

Depth:

COMMENTS:

Description:



HARZA ENVIRONME:vTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No:--------------Duplicate Sample No:--------------

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle onel

Field Duplicate lcircle onel

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes

Yes

Well No:

SAMPLE NO:

Date: (,-, ',,[j+
H-i 1- F=(2..-0'-()c.{-Of, •

Time: r~S"'s=

Sample Container Analysis Requested
Type No. Preservative voc s·voc EXPlOSIVES METAlS OTHER llist)

40 0Ml1 \Io~,
.,

41'(, JNCA..- a!->

WELL PURGING

--.
A. Well Depth 1Ft ftom TOCI:

B. Depth to Water 1Ft from TOCI:

C. Water Column Length IA-BllFt):

D. Casing Diameter IIn.l:

E. Volume of Water in Well llD ... 24]2 X 3.14 x CllGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FllGal.l:

Background: _

Well Head: _

Breathing Zone: _

Field Mei!~urDmDnts/Ob5ervations

Date:

Time Started:

Time Completed:

HNu!OVA Measurements

, - -
Gallons pH Temp. S. Condo Turbidity

~:~3 Pl,;rged {t;r.:ts} IDCI I~MHOS/cml (Nep!'.. unitsl Odor Color

.I-..

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration
I

Water Level Indicator -.

Conductivity Meter [:I
pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGAnON IAAAP

Split Sample No:------------
Duplicate Sample No: _

H--i 1- F\z,,-Ol.-C1i- \?
fr I 1-"1+. (, \~ .~

IJS\
Other (describe)Sludge

TIme:

BoringlWell No:

SAMPLE NO:

Date:

Sediment@ISubsUr,aCe)

Yes (fY
Yes @
R.e~¥,1' W \U(-'"'

Soil lsurfacel

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s-voe EXPl.OS'VES METALS OTHER fListl

-2- '-f n-:... 1.:..1 ~ ~ '1t"~ l/

o
SAMPLE DESCRIPTION

Depth:
\ \ \.5·;;. (' ,-' ~ ..'''\

Description:

Sc. L of'") C14"'1 J ,.cNJH~l.l~JL.JC~1I1!·~Fs:'5~~:!:l....-.!:9i2:~~'j~;.:\~"'l.....!:'1~'l'~~~')4ItJL).fd~,,:t/.!:L=-_
-.J¥ llO\N,/l'''' cy~"

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IMAP

Split Sample No:------------Duplicate Sample No: _

;'-130
Sludge Other (describe'

Time:

BoringlWell No:

SAMPLE NO:

Date:

Sediment

13
Soil (surface) Qisubsurtacel

Yes ~

Yes ~
J?-06 &;"L (..h~6"'\

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative yoe s-Yoe EXPlOSIVES METALS OTHER ILisll

...,
'/()~ {;JC..-v.> 'rOc, 0/'--

•
SAMPLE DESCRIPTION

Depth: Description:

J~ i

COMMENTS:

----------0



HARZA ENVIRO~fE~"TALSERVICES

Well No:

Date: b-t ].,"11
SAMPLE NO:

Split Sample No: _

Duplicate Sample No: _

Yes ~

Yes @

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Fl3 Tll~~ I j
H-II- Fl)-" 1-0'1- 0-;-

Time: ,..., ,5
5644V

SITE GROUNDWATER INVESTIGATION IAAAP

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Project Name:

Project No:

Sample Method:

o

Sample Container Analysis Requested

Type No. Preservative voe S·voc EXPLOSIVES METALS OTHER (List!

Lf() ~l (/O~ ~ L.fi: C II~('£' II.

WEll PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurementso Background: _

Well Head: _

Breathing Zone: _

A. Well Depth (Ft flom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column length (A·BllFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24)2 X 3.14 x CllGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FilGal.):

F:cld ~.t~3surement3'Cbser/aticns

Gallons pH Temp. S. Condo Turbidity
Time Purged (units) 1°C) (PMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Model Calibration

Water level Indicator

Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA E:'MROm-IE:"o"TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

FlY IA~'l...\\ •1+i l-AY-'(}i-O:..l-;
Time: OJSS""

Well No:

SAMPLE NO:

Date: trl'2;oo

Split Sample No:------------
Duplicate Sample No:--------------

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: ..;;5..;;6...;,44~V _

Sample Method: _..lHteL..:Ef"t"'j...."...l't'-l?l"""...IIIM""~'boq,. _

Sampling Personnel: 12.0EGroC W \1 SC'/\

Sample Split (circle one) Yes &
Field Duplicate Icircle one) Yes ~

Sample Container Analysis Requested
Type No. Preservative

s-vocvoc EXPLOSIVES METALS OTHER ILisll

LfOl",,-1 VOA ~ '-r~(J 114(~ V

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---------
Well Head:---------

Breathing Zone: _

Fie!::! Measurements/Observations

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BIIFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 ... 24]2 X 3.14 x CIIGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FIIGal.):

------'.
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) 1°C) lpMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator

0Conductivity Meter

pH Meter Before: I After:

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

<+" O. u, em 5 SpL' t S.pO'J"l

Split Sample No: _

Duplicate Sample No: _

FI1 -r~t.1 I
14-1/- FIJ' Of -{} •• 0:·
b-li-~l

TIme:

Sludge Other Idescribe)

SAMPLE NO:

BoringlWell No:

Date:

SedimentSoil Isurface} ~lsubsur~

Yes <§)
Yes t@

lZ. v 6('1(,.. WI L.fiJ"V.

5644V

Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

o

Analysis Requested

Sample Container Preservative voe s-voe EXPlOSIVES METALS OTHER ILisll

-z...- 4 ail., ~:..x> 'f"r~ if

o
SAMPLE DESCRIPTION

Depth: Description:

~W-==~fql--L.l=1¥=i.cuJ_l.C?"_!.;..LLW~·..l::......:rloCf1-----------------

•
COMMENTS:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Project Name:

Project No:

Sample Method:

Sample Depth (ft.l:

Sample/Media Type:

Sample Split (circle onel

Field Duplicate (circle onel

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

'1"" 0. D~ c,lAl~ SfLrt SftJOV\
I~

Soil 'surfacel QIsubaur,acel Sediment

YeS (iiJ
Yes E§)
J2 .,(;~ t\I1Ucn

BoringlWell No:

SAMPLE NO:

Date:

TIme:

Sludge Other (describe)

Split Sample No:--------------
Duplicate Sample No:--------------

Analysis Requested
Sample Container Preservative

VO~ s-voc METALSEXPlOSIVES OTHER CListl

7_ 4 ob. ~)\ 'tce V

•
SAMPLE DESCRIPTION

Depth:

COMMENTS:

Description:

----------0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIl/SEDIMENT)

Sludge Other (describeI

Split Sample No:------------Duplicate Sample No: _

• Project Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

4" O. D (;..1M.6 SjX..\T S ptti:oic

3
Soil (surfacel 8subsurtacel Sediment

Yes 0;;

ri~(,~ LJ~~~

BoringlWell No:

SAMPLE NO:

Date:

Time:

-EL,..14L..-- _
H=i f- F=1'-1-0 '-(), -Cry

G-II-q 7
17L'1

o

Analysis Requested
Sample Container Preservative voc s·voc EXPlOSIVES METALS OTHER IList)

7~ '1,Jr.. GU""""" Lr°G, V

SAMPlE DESCRIPTION

•

Depth:

COMMENTS:

Description:

CL.~I'------ ---------



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

Sludge Other ldescribe)

Split Sample No: _

Duplicate Sample No:------------

5644V SAMPLE NO:

41/ 0, ~ C\lY1C: ~l't.rr SPbOV', Date:

I~ TIme:

H-jl-J=lLf· Oz,- 0 i -I
(rl"1.-9'1

ILf T~.n:~ 1BoringlWe\l No:

Soil Isurfacel @ubsurlace, Sediment

Yes ~
Yes (i).
Kb6Gf'- W,UM

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sample Depth (ft.):

Sample/Media Type:

Sample Split (circle one)

Field Duplicate (circle one)

Sampling Personnel:

Analysis Requested
Sample Container Preservative

voe" s-voc EXPlOSIVES METALS OTHER (lilli

7 L1ce. 6t-p,,)t 4 11
[". ;/

SAMPLE DESCRIPTION

Depth: Description:

COMMENTS:

----------,0



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (SOIL/SEDIMENT)

SITE GROUNDWATER INVESTIGATION IAAAP

Date:

Other (describe'Sludge

TIme:

BoringlWell No:

SAMPLE NO:

Split Sample No: _

Duplicate Sample No: _

Sediment

No

No

Son (subsurlace'SoH (surlecel

Yes

Yes

5644V

Project Name:

Project No:

Sample Method:

Sample Depth 1ft.):

Sample/Media Type:

Sample Sp6t Icircle one) .

Field Duplicate Icircle one)

Sampling Personnel:

o

Analysis Requested
Sample Container Preservative voe s·voe EXPl.OSIVES METALS OTHER IlisU

o.

o
SAMPLE DESCRIPTION

Depth: Description:

•
COMMENTS:



,c APPENDIX E
\. SAMPLE COLLECTION FIELD SHEETS

E-5 Task 12. Additional Groundwater Data, Line 2



HARZA E:I;VIRO:-.~rE:-'TALSER\'CES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

No

5644V

SITE GROUNDWATER INVESTIGATION IAAAP Well No: Jt--/r-
SAMPLE NO: m-:--:--z--A-o:--/-O-~-~-~---

Date: 6/sh7 Time: /3go
I '

Split Sample No:
---:-;-:---:---:----:--------

Yes ) (§)

~AttlN6- IfNI> k;w &'I1i !'tiM,/)

V1ttN .w,e;&fl~ AI~ mUle

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Project Name:

c

Sample Container

Type No. Preservative voe s·voe

Analysis Requested

EXPLOSIVES METALS OTHER !List)

2

v t 'P)
;:JZ.8 2Z:ib
~7.l(

=/;13.7 /5. b

UlIfIUd..e, 1/Jl(T. II" ~/JJ
'rfj ,r. J::#f.7f!' 4A C. JL ~/a
IT ~~ AJih-."TofA r"m'u

A. Well Depth 1Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A·BHFt):

D. Casing Diameter (In.):

E. Volume of Water in Well lID;- 24]2 x 3.14 X CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FHGal.):

11 II '1J A. ..J....-r
rllarH t::-f JtC.- "l7'C£'f~

/I/O

li.lf. '.'" ~... ~

Time Started:

WELL PURGING v

Date:

Time Completed:

HNu/OVA Measurements

BaCkgrOund:__...,;O~,...,;'O:....- _

Well Head: O.".,_O _
Breathing Zone: O_,_O _

o
Field Measurements/Observations

Gallons pH Temp. S. Condo Turbidity t7z,. ,,-
Time Purged (units) P21"1= (J/MHOSicm) INeph. units) ~ Color

/1/0
J/2AJ Z. 'J.YY ~~3 -1-62 ~I 4-3 _I~ .J

/IJo 3 1. Zz. 61, ~ ~7i /10 4-a c.~
I~ 4 1,07 ti:!.t; +re fHtU 2iro ~ Ct.~

FIELD INSTRUMENTS/CALIBRATION

o
Instrument/Model Calibration

Water Level Indicator ISo-ltNt$f"
Conductivity Meter IAfiJtrf Ctfi;Ck. Uflit ~-:",~t70UA.77~
pH Meter rtk!<"* C$;d~ Before: 1 After:

Nephalometer CtJ~ p~

Comments:



HARZA E:-'''IRO:-'~IE:-'TAL SERVICES

SAMPLE COLLECTION FJELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

Duplicate Sample No:--------------

oWell No:

SAMPLE NO: #-/2 /3 0/ 03 (;) 0

Date: ~/!/q7 Time: /ISo

Split Sample No:------------6?
~

Yes

Yes

5644V

Sampling Personnel:

Sample Split (circle onel

Field Duplicate (circle one)

Project Name:

Project No:

Sample Method:

Sample Container Analysis Requested

Type No. Preservative
voc s-voc EXPLOSIVES METALS OTHER IUs,)

IL~gEie.~ 1- -'1- D c. ;X )(

1b """"- G-t.-tlfs VIJtt..~ '5 /fa )<

I '- P1Pt. 'f It'tttale J't9rE 2 HNo3 )< / f:-Jl-r I AJo/oJFl1r

/'- ft4-snc. :r~ ~ N4/J1f t'f8N IDr; IFJJPJf.
It.. 1'tAt;71C. 7"f't7t<. ./ Aln"JJ ~. " T'PSJ J>N 1~S. A1Jc,tiw.J...
~n. ~.T~ I ffz, 504- Toe. J IJ/~/AI /'1ZI rs
/ L PC,A$17C. r4~ / IVA-rO 1+ to 21 NC. A-Cerif'f'E "'Ul.F4~

WELL PURGING

Breathing Zone: O_,_O _

22. CoA. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A·B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24]2 x 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

// >0

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background: ()_'0 _

Well Head:---------
Field Measurements/Observations

Gallons pH Temp. S. Condo Turbidity () -z.. °110
Time Purged (units) ~C>J: (PMHOS/cm) (Neph. units) ~ Color

II ()O -
/I , .0 2. (, .<;7 fJl7,~ cf S't:) 7{;;' £-1 CJ"tn-I"..,
II 2--0 3 lP.S 7 hi, !> \of ~& ')1. g 14- ctot..r~

1130 \.j- Gr.S'7 b1.( '1/~ J~,( /3 Uol.f 61-1
JI 'fo lo ",5"7 (p ~,O '105" IS I',!;, UCA?t.
II t;o 1:'> {P·t;7 fly,? <-to \j. 5, I 13 ~

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator ~"'I$T -Conductivity Meter ~U-A- C#6cIL 1II1'nf ~~C6 '5dt-itnOlU l:J
pH Meter A~ J. A cl/5Ck. Before: I After:

Nephalometer ~l/7I'~

Comments:



HARZA E:-;VIRO:-'~fE:-'''ALSERVICES l£ t'-J o~ T
SAMPLE COLLECTION1=JELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP

c Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

5644'1

Yes

Yes

No

No

Well No: Jt-~
,..;-,-=-::---:-::--:::--:----

SAMPLE NO: lHz-co/03 Of)

Date: 6/'137 Time: / l(frO

Split Sample No: _

Duplicate Sample No:------------
Sample Container

Type No. Preservative
VOG SNOG

Analysis Requested

EXPLOSIVES METALS OTHER IList!

S-z.7

I

F. Minimum Casing Volumes to Purge:

A. Well Depth (Ft Itom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0 + 24]2 X 3.14 X C)(Gal.):

G. Minimum WJter Vv:u~e ro Furse (i: x FHGal.):

/1..15

I

/
/

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOund:__-=tJ.;.,.'~O~ _
Well Head:__~()::....:..._0 _

Breathing zone: O_.0.::..- _

c
Fiel~ M"asurF'm....,ts/l"bse..''ltions- - '0. -

Gallons pH Temp. S. Condo Turbidity Oz.. t.
Time Purged (units) ~'F (J/MHOS/cm) (Neph. units) jlrJel" Color

I. "to /N;r~

Id'/ro '2- FKJUh Is, 7 76/ /fz.z ~ ~
/110 Lf 6.g-. k 17':; 6rJeI' 24l1J /5 1

1/.3~ (p #1(,.'2.. 170 , 10

tzfJ? ~ 66.~ 100 /'1-
Iz85 q fJJS. I 7Kz. I~ I~ ?

FIELD INSTRUMENTS/CALIBRATION

c
Instrument/Model

Water Level Indicator 7o{,IN/W-
Conductivity Meter 11~ 14-- ( It >;7. U

pH Meter II~.PA-u~
Nephalometer CoC1? fflIe.,~~-r-~

Before:

Calibration

Cl7 SOWTl ON

I Alter:

Comments:



HARZA ENVIRO:'<l\IE:\TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Split Sample No:------------
Duplicate Sample No:--------------

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

5644V

Yes

Yes

Well No:

SAMPLE NO~ I l _
Date: ~

H /2- C-(21 0lOf) 0
Time: 1<1 \"Q

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-B)(Ft):

Sample Container
Type

WELL PURGING

Date:

Time Started:

Time Completed:

No.

tCSt?

Preservative
voe s-voe

Analysis Requested

EXPLOSIVES METALS OTHER (Lis:!

HNu/OVA Measurements

BaCkgrOund: ":~:..J6~o~ _
Well Head:__--'f?O<..L.t~e:..-----

Breathing Zone:__......./)~/wfJlL... _
F'eld Mp.asurementslObservations

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ~ 24]2 X 3.14 X CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FHGal.):

-----10

Gallons pH Temp. S. Condo Turbidity tJ7,~Time Purged (units) (OC) (pMHOSicm) (Neph. units) Color

"tf>v ~1'" c...\~'f. '-1 :)~3 1"2- f1.jC/~ C/~~- - .\..., .

FIELD INSTRUMENTS/CALIBRATION

CalibrationInstrument/Model

Comments:

Conductivity Meter

pH Meter

Water Level Indicator r:r->e:-l""-':......u..-.......-'----------+---=~-.......,~_---:_----"'T""___jr......---."....'



HARZA E:-'"VIRO:-'~IE:-;TALSERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

c
Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP

Yes

Yes

Well No:

Split Sample No: _

Duplicate Sample No: _

Sample Container Analysis Requested

Type No. Preservative s-vocvoe EXPLOSIVES METALS OTHER Ilist!

I/rpd.r~ ~ \( X
116 "'.J, ~ -nW :J l#cl 'Y "II. ~ 'I ,,7,J h

~ 2 1'.4Vt'~ )c 1/6'/Ir. /"'11\ ()t(r.
Itl1A ~" t5..A v 2- rUa.lJft !AfMM./~ ~.11I17. WJf,", '""
It' I. A. v~ / "MlbIJTrS ,f(t,c. Jt ~a"...."", '-

B~t.'~ ~ ItSo~ ~ Ai, r/rJlAJ,'/r!1
,

/
{I. A'~. "'-,v ~ / ,lJdJII+~~c. r?cet-;:IL l~jL~r JI'f.&6T1 c.

v ~

c

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/O\lA Measurements

BackgrOund: a~O _
Well Head: ()_'_~ _

Breathing Zone: a_':...O:....- _

Field Measurements/Observations

A. Well Depth 1Ft ftom TOC): IS '2. ~
B. Depth to Water (Ft from TOC): t'J .1
c. Water Column Length IA-BHFt): /1:1.1

-.:...;..,.;;...;..;.---

D. Casing Diameter (In.): 2-
---:~..,...----

E. Volume of Water in Well ([0 + 24]2 X 3.14 x CHGal.): l,. '+
F. Minimum Casing Volumes to Purge: ~ P""j
G. rV:illi~L;m Water V;::lume tJ P'.Jrge IE x F)(Gal.):

Time

Gallons

Purged

pH
(units)

Temp. S. Condo Turbidity

-'ie+-fl: It/MHOS/em) (Neph. units) Color

!Vy()
IfJfnJ

IS'-/o

II/!Jj

/0
/Z-
/~
/1
I:J

72J1

7/'3
1VI
7/7

7!?
7"$7
73'1

/27

I~.I

/0,(/3
/2-

//.2-

'53

7

' ... -J

Water Level Indicator ~tJhr
1---o'~""'"7-~7i-:---;---------i---:---:--~-=------=----=----------l

Conductivity Meter IAal/,f. CIff;ck
pH Meter IJWHA- CIfF;CIL
Nephalometer ColE~

o
FIELD INSTRUMENTS/CALIBRAnON

Instrument/Model Calibration

Comments:



HARZA E:'o"VIRO:'o",IE:\TAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle onel

SITE GROUNDWATER INVESTIGATION IAAAP Well No: _-...I./.....:Z:lc:::....:£:.==-- _

5644V ~ SAMPLE NO~ /,. L _ .tftUQI03t'D 0
::~~~D"" f,6f'll- TIm" 16"

Yes ~ Split Sample No: _

Yes ® Duplicate Sample No: _

Sample Container

Type

WELL PURGING

Date:

Time Started:

Time Completed:

No.

lb ~iJ

Preservative

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

Analysis Requested

METALS OTHER lLis,)

8 &,8

2.D. Casing Diameter (In.):

E. Volume of Water in Well ([D + 24)2 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x F)(Gal.):

BaCkgrOund: O~~_tJ ___

Well Head:__.:;.()..I.Io~ _

0/0Breathing Zone:----4.L------
Field M"asurem~nts/Observations

HNufOVA Measurements

- -
Gallons pH Temp. S. Condo Turbidity O£.- /

Time Purged (units) (OC) (t/MHOS/cm) INeph. units) ~. Color

I J.t .. 50
,r. ~v \ ~I bB.8 5"/S- 30 1-s- ck./
IS-~J.(- ~ ,;,;( "b ~~ /.;: '" cJ3 C/~

; \'! ~n tJ hrf b8.l- !C?- ~.I .zz.. ~.L

Ib' OD f? hut 1:.1-.5 5lJLf :7.~,- J-1 l"1'I.~/

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator 1--~;=-:;~u..;LL---,.......---;---------1--::-~~--:--7:t--------t-:-:-:t-.-.-~:r---I""
Conductivity Meter

pH Meter

Nephalometer

Comments:



HARZA E:-'"V1RO:-'~IE:-'TALSERVICES 7' I
SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Time: , &t .. S-

Well No:SITE GROUNDWATER INVESTIGATION IAAAP

5644V ~ SAMPLE NO:

bt,: j,'~ lki I/Ii) M ~ Date: btcll(J
1It,'h~1J~../' I.lc.-n N~"b"4J:'

'Yes @ Split Sample No: _

Yes ~ Duplicate Sample No: _

Sample Method:

Sampling Personnel:

Project Name:

Project No:

Sample Split (circle one)

Field Duplicate (circle one)

o

Sample Container Analysis Requested

Type No. Preservative
voe s·voe METALSEXPLOSIVES OTHER iUs II

I 4 .'lfhnl ~ l A{ "2. X K'
'\0 W\.\ ~t:..; i/.· I ;.~ H~I :3

I.R t'O~:Jeft" lJJk. ;[.;J Z /-1#01 ''I. \ ;:;~~ of- ' \,itCH' R
,,1 DLJ,'Z, ~vt'

~ N£.\...f)I.J c...1j;'f1f~ r;; t"','~IL' ;;.
4:-

" iJc. ,-;' 6cs,> ;~I i H ~ So.,., Ttl£,.,.-'; • tJ( ~ I ~:hi'~
it Pf....:.~'? V'..u/ , Til,l PI!.T~ Ait:--c~ I
i1. (J/~ t,', :':1;,.11 I N'l Dft -rZ",. .AI- ,..1: r.~ S4/,t-Uc

•

o

WELL PURGING

Date:

Time Started:

Time Completed:

HNu.'OVA Measurements

BaCkgrOund: O....:..~JooQ'-- _

Well Head:__--=C:....:/~o _
Br:3thing Zane:__--="'--J/c.......::;o__,

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24]2 X 3.14 X CllGal.):

F. Minimum Casing Volumes to Purge:

G. Mir.imum Water Volume to Purge (E X FllGal.l:

8. '\ '1

1,1 Ie ~~j I
w.~; :>.:, I

'".. - .- "- . ~ ~ .

! ! Gallons pH I Temp. S. Condo Turbidity
,
~

I ;::,;.. Furged !W'ltS) I 1.;:;Irt=' ip;.,IHOS:cmi (N~ph. :";i::si ~Cl_' Color

I" "l.. 0

r '7 30 ',_\- 'J&j I ~, "7f!J. .., b,~ .., l(..C> clc-...v~ ek.,,/
I .~ O~-- At ./ ":::I?. ~ b64 st. 'ir II I r Cit~A .-.

(( Z ,- r=r.ui PI.b b" ?. 3L v.\~ e"" /.:-.
.
-

FIELD INSTRUMENTS/CALIBRATION

After:Before:

CalibrationInstrument/Model

Water Level Indicator f---------------f--------------------I
Conductivity Meter

pH Meter
c

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Hllme:

Project No:

Sample Method:

Sampling Personnel:

Semple Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION IAAAP Well Ho: 'fAW ~\

5644V.. SAMPLE NO: I I \\\2. :r!'sW 3:' 0,00
tJeII W/;;;;t'5Io~;) CJe. ~~~Dete: CaP.S-L'1J.. TIme: 8!£
'koc,s t-\ AJJAAPQvf;J' i3r...,.iv' S~1a,4 c:. C 0. C.l!bi..rJ.. n< d=~

Ves N Split Sample No:--------------Ves G Duplicate Sample No: _

11:\.10

OTHER ILisll

20·'

Anelysis Requested

EXPLOSIVES METALSS·vocvoe

F. Minimum Casing Volumes to Pur~e:

G. Minimum Water Volume to Purge IE x FHGal.l;

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOCI:

C. Water Column Length IA·8I1Ft):

D. Casing Diameter IIn.l:

E. Volume of Water in Wen ([0 ... 2412 x 3.14 x CIIGal.l:

Preservative

olc
DI,;
olh

No.
Semple Conteiner

Type

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:----...,...----
Well Head:--_.:..1.....;....----

Breathing Zone:___""-4.......'-- _

Field M.asurements/Ob~ervatlons-
Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) lOCI (pMHOS/cml INeph. units) Odor Color

1t;":Jo
IDS- i '''' ~ '2--'f '?-.'). S"'~ 8. ~o C~A1o ..... c6u/
is- .f(., Z. +-, \(.'). l'~. ") >M. ".)~ /UO"k,a... c!'e...,./
(" 'll.,...- ~- '11.-

i~ Z·~ ~ 7-.~ I,. J- ;-}4 E~.\r" - c/~~

if, v,_n '1.. 7-. Af\ r- i ,. ~ STA :J/i.v - I~ t.:. ~/I"tI.J

Water Level Indicator 1--_....::.~~-=- ..J-.lr.!U.LL!lo!._~~L_...:::!'.lt.U..k!i:::..!.I.~~.£.:....- ...

Conductivity Meter

pH Meter

Nephalometer

FIELD INSTRUMENTS/CALIBRATION

,...------_.



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

o
Project Neme:

Project No:

Semple Method:

Sempling Personnel:

Sample Split lcircle one)

Field Duplicate lcircle one)

,rrE GROUNDWATER 'N""'T"'AT"" lAMP W" NO' ~M~
5644V SAMPLE NO: :If1~ 'if_ Cl , e>1 ce

r:':1~~~;~~~::J~- .
Ves No Split Sample No: Iff

G No Duplicate Sample No: JI/2. Z "I 0 '300
/' ..

OTHER (list)METAlS

Analysis Requested

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length IA-BIIFt):

D. Casing Diameter (1n.1:

E. Volume of Water in Well liD ... 24J2 x 3.14 x CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FUGal.):

Preservative

/3>-J

No.
Sample Container

Type

WelL PURGING

HNu/OVA Measurements ~

Background: ,......,,~ _

();~
.

Well Head: ..Io.j~----

Breathing Zone:__~,O:::o"- _

Field Maasur-ments/Ob"ervaflons

Date:

Time Started:

Time Completed:

- . ~

Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) 1°C) (pMHOS/cm) INeph. units) Odor Color

h-rft
J"?A( 1ft:. =7;-;~ f(.~ CfW t!.-J'j~'i - Cfs:2a~~

l ~!1-,- .r ~. 37- H..z.. ~1-'L \ ... 1r;.,~ - '-1

/3 \.f-(-) e -':""-:>3 \l.:Z ~ \ I ~~¢\ t u~~.
""'( .......

13 \lor- t;r-z... L.'J. Uw-z.. ~:'n .\,~. - '-' iI
f

o

FJ£LD INSTRUMENTS/CALIBRATION

Water Level Indicator
r------r-;;,;-:;=--S-=~:-----f--!~4L::~.......!..~~:...-~::::.l.::~',;.fjtf.:::...---~

Conductivity Meter

pH Meter

Nephalometer

o
""------_.



HARZA ENVlRONMDo'TAL SERVICES

Well No:

Duplicate Sample No:-------------Yes

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

:J~~3SITE GROUNDWATER INVESTIGATION lAMPProject Neme:

Project No:

SlImpIe Method:

Sempling Personnel:

Sample Spilt (circle one)

Field Duplicate (circle one)

II

Sample Container
Type No. Preservative yoe s·Yoe

Analysis Requested

EXPLOSIYES METALS OTHER IListl

C8, J

Tot:.. Atcn.. II" ~

2r

E. Volume of Water in Wen ([0 ... 2412 x 3.14 x CIiGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIIGaJ.l:

A. Wen Depth 1Ft hom TOC):

B.Oepth to Water (Ft from TOC):

C. Water Column Length (A·BIIFt):

a.Casing Diameter (In.):

.No; ,,/I- T2tf C

WElL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOUnd: $>..;.h..:c:;.·· _

Wen Head:__..;,6-44~ _

Breathing Zone:__--.;O~t~.;'-. _,
Field M~asurements/Ob1:ervatfons

Odor Color

- ,,1:.. ./

- 't

- 4

- ft

- if

- t.,

1..:J-.o

4. \tr

S. Condo Turbidity
/llMHOS/cml INeph. units)

Temp.
1°C)

pH
(units)

1,m II. J

-:J.rt, 12.. (;)
':7.u..C} f3. ,

Gallons
Time Purged

JJ 'II
.tn- ,

9Jf)S- Z-

~~I-- ~
qtl-('" C;

loz.r '2
(11 ·~r 8(/~

If) 'l-r q

FIELD INSTRUMENTS/CALIBRATION

Water Level Indicator 1--"';'~~~~=-==-""2'------~~'!I.A~:::....~=t:~==-_Z~L~~~::::"" .""
Conductivity Meter

pH Meter

Nephalometer

",----_._. ~



'i
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E-6 Task 13.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

Groundwater Data, Downstream Reach, Brush Creek

ilj'



HARZA E:-;VIRO:-OME:\"TAL SERVICES
1,6

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No:

SAMPLENO~ / l_~''SBD\D30D
Date: ~ Time: 1.3 ; 0';-

Split Sample No: _

Duplicate Sample No:------------Yes

Yes

5644V

SITE GROUNDWATER INVESTIGATION IAAAP

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Project Name:c

Sample Container

Type No. Preservative voe s·voe

Analysis Requested

EXPLOSIVES METALS OTHER {Listl

HNu/OVA Measurements

Background: d----:t,:....;O:,..· _

Well Head: p:!::.O....lti....lt)..,..' _

Breilth",g zone:__---'~4.....boL_----
o

WELL PURGING

Date:

Time Started:

Time Completed:

to >0
/3 }O

A. Well Depth (Ft ftom TOC): 9'. W
B. Depth to Water 1Ft from TOC): JJ. 3 ' 2-J'
c. Water Column Length (A-B)(Ft): 2. t1

--=-----
D. Casing Diameter (In.): '3.7'2.
E. Volume of Water in Well ([0 ... 24]2 X 3.14 X C)(Ga1.): .~ .7- '2.c
F. Minimum Casing Volumes to Purge: '3 v.lkh\JiL- \\. '1::>,
G. !\ilir>imum Watsr Voiur:1e to Purge IE X FilGal.i:

Color

7b75

Turbidity

(Neph. units)

?rl
73)-

S. Condo

(.uMHOS/cm)

}8.'f
L:,o,\

Temp.
(OC)

pH

(units)
Gallons
?urged

I Yz..

.~

Time

10 s-o

'7... , 0
1'L) b

FIELD INSTRUMENTS/CALIBRATION

o
Calibration

Water Level Indicator
1-~::....L~.....L.L.---:r-------I----::--rr------,_I__--""'J'17.,...._~~.lT_.I______:~

Conductivity Meter

pH Meter

Nephalometer

Comments:



HARZA El'o"VIRON:\fEl'olAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP Well No: 13.D
5644V SAMPLE NO:_ I . -----:'if.......I-3-b-tJ~/-O-'3-00-0
~(60 ft,y'l?:1= Date: '¥"lc{9,7 TIme: g "J 0

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Yes

Yes

Split Sample No:--------------
Duplicate Sample No:------------

Sample Container
Type No., Preservative

voc s-voc

Analysis Requested

EXPLOSIVES METALS OTHER IList)

J

I~ (JL<J.,-n~ Se"../ ,

S 0 '2 .s ~s. ;;r-~ ....... f

T~~J,t~, 't".S!J:. U+tj1z.~
r", .A}"t ..AtO~

5"W 9 ,.

I
B8.fJ\

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BllFt):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FllGal.):

D. Casing Diameter (In.):

E:Volume of Water in Well\lD ... 24]2 X 3.14 x CllGal.):

Breathing Zone:--_....:....""-------

WELL PURGING I /
Date: " (/~LL7
Time Started: J" 3 0

Time Completed: ----.!.j oV

HNu/OVA Measurements

BaCkgrOund:__~"",:--,7J,,+-. _

Well Head: 0 to-_---:=-:-----() 10
Field Measurements/Observations

Gallons pH T:;;F S. Condo Turbidity :7
Time Purged (units) IpMHOS/cm) (Neph. units) ~O~ Color

Ib~ 0

" 'to I 7&,-1.l ~4-_S 'for '0+.'1 (,t9 )- C? !ut.Y!':J., /~ .....
1701- z 7c~ &.~_r ~'2) /)..9. B lAA c::.\.. 0I .A :

()(.

/7-q..- S- 7 e.r_ ~c,.7- t ~~- :?2':7... (jj-" UZI= Ol." "./7

18 ~ ffJ :;z.. ~ '1- ~'J. 2. ",,"c, 19<.t 120

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model

Water Level Indicator
f----::=~::.L.l~~:.---.;:__----.-----iI---=::;..L.....:..t.-=---.,;.-=....L.;~.....::.;l..3IooI<.-=C!::.....:...Ir..=;:;...".,....::;.-;~

Conductivity Meter

pH Meter

Nephalometer

Comments: t..JU;



HARZA ENVlRONME:-'iAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

C. Water Column Length (A-BHFt): "'Z.. ,1', .

D. Casing Diameter (In.): ~~Vt:J\~3'.'l ,.4
E. Volume of Water in Well ((D ... 24f x 3.14 x CHGal.): '3 \4:;.i~ 1J"J:~1

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.l:

Analysis Requested

Well No: Is F_..:.....-:........:0. _

SAMPLE NO: I ~'l R 0 I 0301>
Date: CeL7.Df}'}- Time: E9-<rt)

Split Sample No: _

Duplicate Sample No:------------

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOund: dJ--'-'-~ _
Well Head: O...Ia"""" _

Breathing Zone: ();;.·..l.l:oiG...):...- _

Field Measurements/Observations

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

0 Project No: 5644V

Sample Method: ~\~ ~L"~
Sampling Personnel:

Sample Split (circle one) Yes (;5
Field Duplicate (circle one) Yes @

Sample Container
Type No. Preservative

o
Gallons pH Temp. S. Condo Turbidity It.

Time Purged (units) ~t::. IpMHOS/cm) (Neph. units) ~O?- Color

.4 ~\-

Ir'" "l.. ~:-:n. '8 \\ \.." ).. Js- 1'0 C!-h4." /'

I,Z-O 3~~ b::l-e f..:J..b ,\. '\-'l. eD.'ll 88 t::""~ .-'
~

I,l/:o , b. '11.- .:n..~ \\ 4. '-- q. '7- fL) 6-/, ~/

I

I

FIELD INSTRUMENTS/CALIBRATION

o
Water level Indicator

f-~:::"":::-.....:.lo..;.:...."""""':'---------+-=::::..Jo....u..::loo-....!...J:~4--...:;:x;....ua."'-l,...,!...Lo'-.::.:~ ---f
Conductivity Meter

pH Meter

Nephalometer

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No: J3 - ;==
SAMPLE NO: 1t-13 - E -01- (7 .3 --0
Date: ft-Z't-"7 Time: I Z. '15

Split Sample No:------------
Duplicate Sample No:--------------

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: .:,5.:,64..;.4..;.V.:...- _

Sample Method: PJS pOS ~ lele $.,11, ,-
Sampling Personnel: K~I KKb KE
Sample Split (circle one) Yes c:::::1§:?
Field Duplicate (circle one) Yes ~

Sample Container Analysis Requested
Type No. Preservative

voe s-voe EXPLOSIVES METALS OTHER IUsII

J L ~/." $ 5 I '/°e X
I L rL,fJT.re- J "iDe- W#'.£"~ t!lLlIL I
&' C?~ bHJ$ J IIz.st?o/ "",f7E~ 41.1f,fL- -z..
IL p/A:rTLr 2- 1//1/(7.3 )( r~~"'£J:/ f.I/V".r,~~
I L J?/A5r.;t:"C Z- /f/;ft?# ~YA;V$PE(~...
IL Pt4:$T~c.. I NIJtJII~ ~c:1e c-H:J .$I.fLF~¥?E

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Background:---------
Well Head: _

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOC):

C. Water Column Length (A-BllFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24]2 X 3.14 X CllGal.l:

F. Minimum Casing Volumes to Purge:

Breathing Zone:--------- G. Minimum Water Volume to Purge (E X FllGal.):

Field Mo"sur"mel1ts/Ob!:ervations-'. -
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) (pMHOS/cm) (Neph. units) Odor Color

FIELD INSTRUMENTS/CALIBRATION

Instrument/Model Calibration

Water Level Indicator
I

ConductivitY Meter
,'" ]

I -pH Meter Before: After:

Nephalometer

Comments:



:.;H~ARZ::.::::::.:A:..:ENVIR:::.:.:..=ONM:.::.:::ENT:.;.:.;.u.=.::SER:::::.;.VI:.;.CES:="' --I-7,0
SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

(5-5'1
t!-13-65Y-d/-o.3 -<:>0

Tnne: O!fClO

Well No:

SAMPLE NO:

Date: ~-Z.s-97

Split Sample No: 519/7£ (FX~~p.s.,rvrd",v,y)

Duplicate Sample No' ii-I;) - .:r-~/-~:3 -dO

SITE GROUNDWATER INVESTIGATION IAAAP

Project No: ,;;5,;.644.;..;,.;V _

Sample Method: Ilij P'd ~j,/~ t5-r~ 1< r
)

Sampling Personnel: -'{~,--.:::,t'~~:::::;..:.':::::::...:r.:...-:E=__-- _

Sample Split Iclrele one) ~ No

Field Duplicate lcircle one) ~ No

Project Name:

kPL_ /'1.$//'1~p .fllnRLL t'Z- fE

Sample Container Analysis Requested

Type No. Preservative voe s·voe EXPLOSIVES METALS OTHER (Lisll

i /. C/4" ~,$
, 'f I:-C ')(

J L P/.t$hc , ~~c.. Lv1tf'£J? tfill-ML )

11' 0< ~/.,~~ I }J? 50 "Y ~rK tSl""ft z.
J L )?/h,J,i L #",v~J X -- /uPPJ'Zr-

I / )lt~-f'ic.. ? ,.".""C71-1 ~14""'4)ll R-~/ /,A,Y;t?r~ r
I I )'t~:U:.. 1 ,IV/lr:fl/-I- ;:I,lVCP"Lc:;I;J

7
"51.f L/!;r;J£

c

J/~/ ~,-fL

,~" "if rr
1/,2.5~
S8',55~r

q .-:T~

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIIGal.l:

A. WeH Depth 1Ft ftom TOCI:

B, Depth to Water 1Ft from TOCI:

C. Water Column Length IA·BIIFt):

D. Casing Diameter lin.):

E. Volume of Water in Well liD ... 24J2 X 3.14 x CIiGal.l:

Breathing 20ne: _

Field Maasurements/Ob"ervations

WELL PURGING

Date: b - Z 5 - 7 !

Time Started: ) cJ iTo
Time Completed: 2 J '>9
HNu/OVA Measurements

Background: _

Well Head: _

- ~

Gallons pH
T;;U

S. Condo Turbidity

~I "&'Time ?urged lunitsl o I-F (pMHOS/cml INeph. unitsl or • Color

5'£~ ~~U-~ lp~J!$c:? ~K. J?. ''is'~ "'. f"Z:') /~~

I/Ihn ~.S' 7. .1.1 ~{;6 6f10 Z 33 /73
IIJ z. b 7./'1- 67.0 76S ().'17 17Z-
I~ol 7.~ 7.t)8 6'1-.8 7Tt. ~.6' 177
I~OO 2.0 '7.0CJo ~b.'J 800 ~.58 176
1~,;o 2.-';- '7.f)~ ~7. f) 7.Q D. 'fR '> ~ t:() }. .... Ii. "-if
/tJtJ./ 30 1.ol.. 65:" 7tfZ 0."'7 2 '1-0
ZISiJ (J~

o

FIELD INSTRUMENlS/CAllBRAlION

After:

Calibnltion

Before:

InltrumentJMocIel

Nephalometer

Water Level Indicator 1-~~~:.:....-.::..::. ......--+__.......~.-..:::..... .::::o~?...:e::..:o==-- --1
Conductivity Meter

pH Meterc
,..------_.



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No:Project Neme:

Project No:

Sample Method:

Sernpling Penonnel:

SITE GROUNDWATER INVESTIGATION IMAP

5644V
CE-sS 0

SAMPLE NO: /I-I>-G5S°-o/-0..'?

Date: £-Z¥-?7 TIme: 1(,00

Sample Split Icircle one)

Field Duplicate lcircle one)

Ves ~

Ves ~

Split Sample No:------------Duplicate Sample No:--------------
Sample Container Analysis Reque.ted

Type No. Preservative voe s.voe EXPLOSIVES METALS OTHEFlILi.1I

/ L. ~/.,.:s$
, o/dC X

I L J'/'9'~~ , ../ e>~ '-~""E,( t!P'-'I~L. )

8" t:?.c ~/~.Y5
, H7 S&L/ '-"''''E,l..a''V1~ ~, / ~/~~/R !.. IIA/"d :J X Fs-t:r / UN,r~Lr-

I L j//A~o~ L PA-d# c.,.,..,.,,{t. Frerl ",/V.,r.r~r

J L P/".;1hz / .Nr~H-r ~ t.<:/I~ f,.,,~FfPE

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

Back~ound: __

Well Head: _

Breathing Zone: _

A. Well Depth 1Ft ftom TOC):

B. Depth to Water 1Ft from TOCI:

C. Water Column Length IA·BIIFt):

D. Casing Diameter IIn.l:

E. Volume of Water in Well 110 ... 24)2 X 3.14 X CIIGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E X FIIGal.l:

F"eld M·asurements/Ob~ervations-
Gallons pH Temp. S. Condo Turbidity

Time Purged lunits) 1°C) IJiMHOS/cm) INeph. units) Odor Color

FIELD INSTAUMENTS/CALIBRATION

Instrurnent1Model Calibration

Water Level Indicator ~
Conductivity Meter

'__J
pH Meter Before: [ After:

Nephalometer

,..., .._--_._.



(

E-7 Task 16.

APPENDIX E
SAMPLE COLLECTION FIELD SHEETS

Additional Groundwater Data, Line 3



HARZA ENVIRONMENTAL SDVlCI!S

11- ,00

OTHER (Lisn

'fl... Lf

......

,,~t/fJ;. 1f'::;1.'-)"

'3 "17i. lf~, g :J", /

Analysis Requested

EXPLOSIVES METALS

Split Sample No:
---:~----------

Duplicate Sample No:--Hl~ :r. 0 I 05300

A. Well Depth (Fl flom TOCI:

8. Depth to Water (Ft from TOC):

C. Water Column length IA-8HFtl:

D. Casing Diameter (In.l:

E. Volume of Water in Well ([D ... 2412 X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume 10 Purge (E x FJ(Gal.l:Breathing Zone:--------=-F-'-""-------

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No: 1(0 4-
SAMPLE NO: / .J:lli2ba,"T"':"""":'--I."'"T/7J----O:=-bb---,--
081e: e:./U((q1--- Time: 1b 50

WelL PURGING / I.
Date: ~ tt, /-1 '2:
Time Slarted: S '}0
Time Compleled: 16 ~-o

HNu/OVA Measurements ~

8aCkgrOund: D-'#:__O-;;~. __

Well Head: ..;;;;~~v=:;._------_

0112
I

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

0 Project No: 5644V

Semple Method: ~toN &~~M ,,: (, \1
Sampling Personnel:

Semple Spilt (circle one) Yes No

Field Dupllc81e Icirde one} G No

Sample Container
Type No. Preservative

o
Field M~ ...surements/Ob~ltl'Vations

Gallons pH Temp. S. Condo Turbidily ,
Time ?urged 'unitst '·C) (pMHOS/cml (Neph. unitsl ~rO\-1. Color

'/'7/;1
/-tJ '0 III 7.z..8 "$t;, Cot f1f6 I'"J-. w', f'~ k- ,tjp/i/"lLA I.

II 1\- It. "'2 ~.~ ;;'<:u. ~'3') fL~l\ (0'3 e, ,.
/1- 1,- f1-'h :l-.~'3 ~tt, ~ D.,/(P ~3. 'Z- l(l If I"

I~ Ju ;Lc~ .J .2.-\- '-1.8 bz.-I 6, (.( \ll cl&./~

I'" tf) 'C)e; '<1--,~ 'j l.-- (;;'2, <" Lor s9R ".0 'f?- '1

'r- ,~ ?~ '17 ~ /0, -to/;' I rx-g - t,. f)
" L... ~

,....-- '1~- ~fJ 1-,;u.. l.ry ~ r1,? u...rb , t l r l.r
I "

FIELD INSTRUMENTS/CALIBRATION

o
Calibration

Waler level Indicator
hF~'-oI.L..--.---:------+-----....f-z:::-......,.,.....--::>+---....----~-J.-I----~

Conductivity Meter

pH Meter

Nephalometer
r .

f(



HARZA E:-MRO:-'~JE:-''TAL SERVlCES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle oneI

SITE GROUNDWATER INVESTIGATION IAAAP Well No: 'b B 0
5644V • SAMPLE NO: ~.

~bvo at: f.w£,!&r/f,'? Date: ~J- Time: 11$ 0
-.L+s::75 ~JV ~e>v-v; M_~"",-,,-,-~,,--"'d=-&--- _

Yes ~ Split Sample No: _

Yes ® Duplicate Sample No: _

Time Started: If ,,-

Time Completed: 17 ~ b
HNu/OVA Measurements

BaCkgrOund: ~~~~~ ___

Well Head: ...i'l-J{"""'7'"'-r ___

Breathing zone: .....lo::~~/nu-o<:-----

No.

WELL PURGING

Date:
i

Preservative
Analysis Requested

METALS

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-B)(Ft):

D. Casing Diameter (In.):

E. Volume of Water in Well ([D ... 24]2 x 3.14 x CHGal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FHGal.l:

OTHER (Usll

3. 't 3

Field Measurements/Observations

1.39 kit-- ~bO ~O ,\." D

t.. J'..n 'a. ~ 4r~ 2j z.. tB'1 ~I 7

'". Cj
-:;..~ '~ \.+~ '1 z.~ } ~ 11:,,'1--

7.2.r 7ZG 4/t.J."2. f~, 1- , (.,U

~1'2- '17-. ( ~9~ ~CJ. lQq',

Gallons
Time Purged

'1 JIj'"

,lJ ·11) I t'-2-
,~ '17 ,
I t;'1f1-- ,,3
It;·sv I r
/fl- k; /.-1} ,)-

pH
(units)

S. Condo
(t/MHOS/cm)

Turbidity
(Neph. units) Color

After:

Calibration

Before:

Comments:

Conductivity Meter

pH Meter

Nephalometer

Water Level Indicator 1-CJ.'-~:LL..:z..--7I--.....---------f------ :

FIELD INSTRUMENTS/CALIBRATION



.:;H:::A:..::::RZ.::::::..:A=-::EN:..;.V;..:JR=O:-O;.;,;~...::.fE:::~...;;r...;AL;;;..;.SE_R_V1_C..;.ES ~7_P4

Split Sample No: _

Duplicate Sample No:------------

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Well No: lb L---7::::=......:=-----
SAMPLE NO: 10 C. 010300

Date: ~/1J:ti}- Time: 1,2.1 >-

Project Name: SITE GROUNDWATER INVESTIGATION IAAAP

Project No: .:5...:6...::.4...::.4V.;,...- -:- _

Sample Method: -:::"\Q...,.) P.......-np !(!,,, ,·lH.&
Sampling Personnel: thz:;s ~t../"fb""""""

Sample Split (circle onel Yes Gi)
Field Duplicate (circle onel Yes ~

o

BaCkgrOund:__---!:(J~;::'-":...-.---­, /
Well Head: .......I!l~/....,,,"-- _

'"Breathing Zone: =~:.t'/~O~----

'f. " •

OTHER lLi.lI

~3, L

EXPLOSIVES METALS

Analysis Requested

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length IA·B)(Ft):

D. Casing Diameter (In.l:

E. Volume of Water in Well ([D+24f X 3.14 x C)(Gal.):

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x F)(Gal.):

PreservativeNo.

i~, .i-'-

Sample Container

Type

Time Completed:

Date:

Time Started:

HNu/OVA Measurements

o
Field M..asurements/Observations-

Gallons pH Temp. S, Condo Turbidity

Time Purged (units) (DC) (t/MHOS/cm) (Neph. units) ~ 0l. Color

ln~lJ '/... 7,U3 ~1.S 5'1-0 I~ \ Ck.e4/ ~1. ~~./

It:) 't D 2 'I-a- '7/j- ~3.4 ""3 L,. ... -Z ;>] ItScr Cf~...~

" '2.-~- e:.. 7-,.,n' b~~ ~" ~-~ .) .... fBr- I""/" - ~

/2-'0 I " 'tt.- 7-.. 2.-f '='?-. 4= ~PlO :::tUn \ 'Lr) p~L\i;/h"t LAIJ
I

..,

FIELD INSTRUMENTS/CALIBRATION

Calibration

Water Level Indicator
r=~L.--..:-o'l--~-"7:----f--:a:::::J::""""----:::--7l-:::;-------:=-=--~--f----1

Conductivity Meter

pH Meter

Nephalometer

o
Comments:



HARZA ENVIRONMENTAL SERVICES

Split Sample No:------------
Duplicate Sample No:--------------

Yes ~ .

Yes ~

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

SITE GROUNDWATER INVESTIGATION IAAAP Well No: I b t\
5644V ~ SAMPLE NO, _H 112t:l;Joso-
E~~ 0"'., c./qln TIm., /2- 1,-Sample Method:

Project Name:

Project No:

Sampling Personnel:

Sample Split (circle one)

Field Duplicate (circle one)

Color

-z.. "'2.-. 8d

OTHER lUst)METALS

IJD

I S\./J3. l/~

b. '1- I

'-l,gl

S. Condo Turbidity
(J/MHOS1cm) !Ne:Jh. unit,)

Analysis Requested

F. Minimum Casing Volumes to Purge:

G. Minimum \-Vater Volume to Purge (E x FHGal.):

A. Well Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOC):

C. Water Column Length (A-BHFt):

D. Casing Diameter (In.):

E. Volume of Water in Well ([0"'" 24)2 X 3.14 x CHGal.):

Temp.
(C)

Preservative

pH

(u~!:s}

I rIc=:

Background:

Well Head:

Breathing Zone:

Field Me3surements/Observations

I Gallons

ITin"!'d PlJrgec

I~§o q;1O#./f/

,rJ-O I j(~

I r7.A? '2--'/<1
1>'1' (') ~1/7

I tan'~ r
rlr~7AJ ~
/t", cO J/

Time Started:

Time Completed:

HNu/OVA Measurements

Date:

FIELD INSTRUMENTS/CALIBRATION

Calibration

Nephalometer

Water Level Indicator
1----='---'".L.:.."'-"........--~-_----+-----..-t-J=-..,....._:::_"_7f~...,,__--____,::____l'--+_.r

Conductivity Meter

pH Meter

Comments:



HARZA ENVIRONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

I~ EWell No:

Split Sample No:------------
Duplicate Sample No: _

Ves

Ves

5644V SAMPlE NO~ I ,_ .\\........\'0.311:.-=E:::....=():....I~-=O-=3;..:,o~Q....._

~kw ~~!=_ o.u, ,,(':'\ !'t]- T_, l't '!.;-
*,ss N~Q"~yt{.- ( Cfio.Lllia_aI...,J;4=·=--- _

CE9)
cEV

SITE GROUNDWATER INVESTIGATION IAAAPProject NlIn1e:

Project No:

Semple Method:

Sampling Personnel:

Sample Split (circle onel

Field Duplicate tcirde onel

o

OTHER (LilliMETALS

Analysis Requested

A. WeH Depth (Ft ftom TOC):

B. Depth to Water (Ft from TOCI:

C. Water Column Length (A·BIIFt):

O. Casing Diameter (In.l:

E. Volume of Water in Well ([0..,. 2412 II 3.14 II CIIGal.l:

F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge (E x FIIGal.l:

Preservative

17.. z.v

No.
Sample Container

Type

Well PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOund: O~~.;.O _

Wen Head: .;.O....,L./:;.O _

Breathing Zone: ...:P;...c/:...:()~ _

o
- - ~

Gallons pH Temp. S. Condo Turbiditv

Time Purged (unitsl (OCI lpMHOS/cml (Neph. unitsl ...D4er- 0l- Color

Cj '2--tJ

If.) Do "2- +-.It '2.. g ,g"'1.. ~.'J , Bl:, ~
10 11. '" ~. \\ '~~D St.¥- \"\1- IS,) ("4./
IlJ II, ~~

/I "0
!l2r- S? "7-./, 7-r.7- (;/3 '-13,-' In- III ~/~L,.J

II "I-\" 9 'l2,. "7-b'1 ~~.,'\ c,/( /t)/,2. 18 " ~

c
FielD lNSTRUMENTS/CAllBRATION

Calibration

Water Level Indicator f-~~.l.J..l'-ll.~~--=-r---------I----;-+-r----7f-......,~---iL.--t".......--------1
Conductivity Meter

pH Meter

Nephalometer

1'-----.-. i1i...d..



HARZA ENVIKONMENTAL SERVICES

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

Project Neme:

Project No:

Semple Method:

Sampling Personnel:

Semple Split (circle one)

Field Duplicate (circle one)

SITE GROUNDWATER INVESTIGATION lAMP

Ves Duplicate Sample No: _

OTHER IllStI

__tC)"'--__

'i -!

METALS

Analysis Requested

A. Well Depth (Ft ftom TOC):

B. Depth to Water 1Ft from TOCI:

C. Water Column length (A·8I1Ft\:

D. Casing Diameter lin.): ON VoL
E. Volume of Water in Well 110 ... 24)2 x 3.14 x CIIGa!.); 5 vof-
F. Minimum Casing Volumes to Purge:

G. Minimum Water Volume to Purge IE x FIlGal.l:

Pre.ervativeNo.
Semple Container

Type

WELL PURGING

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOUnd: O..,j6t....:o _
Well Head: ~(?"_"h,~:--_

(.
Breathing zone: .Qal..,(~&RL....--_

Field M-asurements/Ob$ervatlons-
Gallons pH Temp. S. Condo Turbidity

Time Purged (units) (OC) (pMHOS/cm) (Neph. units) Odor Color

qJr ~

, 10 'I?--~I 7- ~tt ".~ i'l>r "3 •":L. tVorv- C~

&JlI() :a 'r~ 7-32- 12..z- S"Z>~ i . c,,-u. - L,

7[7) 'f',,, ?-. '" /2..1 ~ 1.98 - ,
I f) ~11 b -;I.n:> IZ. () .504- 2..0 - '?

D
Water level Indicetor

1--"T"':'"-=-'~~--~-------t--::.J""-~"-~;.,L".':'-'-=-W-II...IoLJo"",+~'-I'-~L.-_--JllA"'"

Conductivity Meter

pH Meter

Nephalometer

FIELD INSTRUMENTS/CALIBRAlION

,..------_.



HARZA ENVIRONMENTAL SERVICES

OTHER IlisU

Duplicate Sample No: _

A. Well Depth 1Ft ftom TOCI:

B. Depth to Water 1Ft from TOC):

C. Water Column Length IA·BIIFt):

D. Casing Diameter IIn.l: o~-y'Ql '"5."Sf?
E. Volume of Water in Well 110 ... 24)2 x 3.14 x CIIGal.l: ~ ; o. J.Ir-
F. Minimum Casing Volumes to Purge:

G. Minimum Wate! Volume to Purge IE x FIIGal.l:

Preservative

Yes

1/ rr-

No.

~6-tf(f9-:
If) Cf r:

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

wen No: J~ ;;-Lf
SAMPLE NO:

A
A Hr..1if-0.J9j 0 ( o2<P

Date: 'W:( Z'l/o,q-. Time: II 5""5""
k,/,

SITE GROUNDWATER INVESTIGATION IAAAPProject Name:

Project No:

Sample Method:

Sampling Personnel:

Sample Spilt Iclrcle onel

Field Duplicate lcircle onel

WELL PURGING

Sample Container
Type

Date:

Time Started:

Time Completed:

HNu/OVA Measurements

BaCkgrOund: ~C2~~~~l)~----
Well Head: --JoC'''"101-t'''"~......--

Breathing Zone: --..,;o::;;~b~&:r_---

Field M"asurements/Ob~ervations-
Gallons pH Temp. S. Condo Turbidity

Time Purged lunitsl lOCI IJIMHOS/cml INeph. units) Odor Color

10 ~} J

10 ~ '/'7~ '7.;)3 (3.S- SL.f) \ .12- - cfelt//
II 10 ~ 7.32- I.~. 2 'fB'Z ~.JtI - "I{ J.r ~ 7·",6 fl.7- lfB{,. \ .'t, - j,

II ~o B 1-.U-1 le.-/; tt~ \. \9 - h
1/ ~O In 't~ 7 ..1r l( . ~ '+8(;" \. SO - '7

o

o

InstrurnentJModel

FIELD INSTRUMENTS/CAlIBRAnON

Water Level Indicator
t-~:f:::::~~""",,:,"""-----+..L4.,I..I...f~--L~..L---=;';.!£L~+t-U:::::.....l..£...._

Conductivity Meter

pH Meter

Nephalometer

o
1"'_-----_.



HARZA ENVIRONMENTAL SERVICES

Duplicate Sample No:--------------Ves

SAMPLE COLLECTION FIELD SHEET (GROUNDWATER)

~
-SITE GROUNOWATER INVESTIGATION lAMP Well No: ( 5 S

SAMPLE NO: j'J' ~o300
Date: f/;;~1- rnne: IIf -</-S

~ 1

Project Neme:

Project No:

Sample Method:

Sampling Personnel:

Sample Split (circle one)

Field DupliClite Ccircle one)

WELL PURGING L t-
Date: ~ t:l:y1ft-
Time Started: 13 J r-
Time Completed: I Cf vr
HNu/OVA Measurements ~

BaCkgrOUnd: O...~~()-rI _

Well Head: ""'l_,..,.":- _

Breathing zone: ---4l~:..£L.----

OTHER lli.uMETALS

Analysis Requested

A. WeH Depth CFt 'tom TOC):

B. Depth to Water CFt 'rom TOC):

C. Water Column Length CA·B)(Ft):

D. Casing Diameter (In.):

E. Volume 0' Water in Well 110 ... 2412 x 3.14 x CIIGal.):

F. Minimum Casing Volumes to Purqe:

G. Minimum Water Volume to Purge (E x F)(Gal.):

PreservativeNo.
Sample Container

Type

Field M~asurements/Ob~ervations

Gallons pH Temp. S. Condo Turbidity
Time Purged Cunitsl C'C) (pMHOS/cm) INeph. units) Odor Color

133r
13 \U)

,
~7.~~ (~... ~ S3'1 t I. 9 - CIJlA A./

1'3 >'- !). 'I'? 7_0 f} ,I',... f ~~)- 8.,0 - ~

('fIfo 1:a.8 7 :JR fI,'l ->'3 ~ Lf62.f') - &t

1'4- \{O q.,H•.tl J. 1-. Ib (\."1- 5":11 9, "UJ - '-1

FIElD INSTRUMENTS/CALIBRAnON

Water Level Indicator
1-T'T"""-=-=:::;--:....:;..:....:~~-------+......;..::::..:.:lI..:..,;::;..-.~=:........::::;.,.-~.u,.~....:::...J~:....;....----........

Conductivity Meter

pH Meter

Nephelometer

,..------_.



APPENDIX F
FIELD PERMEABILITY ('SLUG') TESTS

DATA PRINTOUTS



WELL 12A FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
= 1.520 FTIDAY = 5.362E-04 CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 2.35 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS =0.18 FT
AQUIFER THICKNESS = 12.35 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SE1000C

Environmental Logger
06/06 12:03

Unit# 00617 Test 2

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/0610:06:12

Elapsed Time INPUT 1

0.0000 98.430
1.0000 98.669
2.0000 98.864
3.0000 99.027
4.0000 99.146
5.0000 99.240

7~1



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000

99.328
99.403
99.485
99.523
99.579
99.629
99.667
99.698
99.730
99.761
99.786
99.811
99.836
99.855
99.874
99.893
99.912
99.924
99.943
99.956
99.968
99.981
99.987



WELL 12B FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=1.788 FTIDAY =6.307E-04 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 3.41 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 13.41 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/18 07:43

Unit# 00617 Test 6

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step a 06/17 17:40:52

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

98.267
99.579
99.843
99.931
99.956
99.968



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000

99.974
99.981
99.987
99.987
99.987
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993



WELL 12C FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=3.949E-02 FTIDAY = 1.393E-05 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 20.44 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 30.44 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY =0.1

HERMIT FIELD DATA USED IN CALCULATION
SE1000C

Environmental Logger
06/20 13:17

Unit# 00617 Test 8

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/19 10:32: 10

Elapsed Time INPUT 1

1s!>

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

98.166
98.418
98.505
98.575
98.631
98.687



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

98.731
98.788
98.826
98.870
98.901
98.932
98.964
98.995
99.020
99.052
99.077
99.108
99.158
99.202
99.234
99.253
99.271
99.284
99.303
99.322
99.340
99.353
99.372
99.384
99.403
99.416
99.428
99.441
99.453
99.466
99.479
99.491
99.504
99.516
99.522
99.541
99.548
99.560
99.573
99.579
99.585
99.598
99.610
99.617
99.623



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

99.629
99.642
99.648
99.654
99.667
99.673
99.686
99.686
99.698
99.705
99.711
99.717
99.723
99.730
99.736
99.742
99.748
99.755
99.761
99.767
99.780
99.780
99.786
99.792
99.792
99.799
99.805
99.811
99.817
99.817
99.824
99.836
99.836
99.843
99.849
99.855
99.855
99.861
99.861
99.861
99.868
99.868
99.874
99.874
99.880



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000

99.887
99.893
99.899
99.899
99.905
99.905
99.905
99.912
99.912
99.912
99.918
99.924
99.924
99.931
99.931
99.937
99.937
99.937
99.943
99.949
99.943
99.949
99.949
99.956
99.962
99.962
99.968
99.968
99.968
99.974
99.974
99.974
99.981
99.981
99.981
99.987
99.987
99.981
99.987
99.987
99.987
99.993
99.993
99.993



WELL 12D RISING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=2.846E-03 FTIDAY =l.004E-06 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 65.47 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 75.47 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Envirornnental Logger
06/0608:42

Unit# 00617 Test 1

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/05 09:08:47

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

102.889
102.851
102.838
102.807
102.794
102.769



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

102.750
102.744
102.719
102.694
102.681
102.663
102.656
102.644
102.631
102.612
102.600
102.587
102.575
102.562
102.543
102.531
102.518
102.506
102.493
102.480
102.468
102.449
102.437
102.430
102.411
102.399
102.386
102.380
102.361
102.349
102.336
102.324
102.324
102.311
102.298
102.273
102.261
102.254
102.248
102.242
102.229
102.217
102.204
102.198
102.185



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

102.173
102.167
102.154
102.135
102.129
102.116
102.104
102.085
102.085
102.079
102.060
102.060
102.047
102.035
102.022
102.010
102.010
102.003
101.984
101.972
101.966
101.959
101.947
101.940
101.928
101.922
101.915
101.903
101.890
101.884
101.871
101.865
101.859
101.846
101.840
101.827
101.815
101.815
101.802
101.796
101.790
101.784
101.765
101.758
101.752

7lf ,



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000

101.746
101.740
101.727
101.714
101.708
101.696
101.689
101.683
101.677
101.664
101.664
101.658
101.652
101.645
101.633
101.626
101.620
101.614
101.601
101.589
101.583
101.576
101.570
101.570
101.557
101.545
101.539
101.532
101.526
101.520
101.513
101.507
101.501
101.495
101.488
101.476
101.470
101.457
101.463
101.444
101.438
101.432
101.426
101.419
101.413



141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000
152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000
185.000

101.413
101.413
101.400
101.394
101.388
101.382
101.363
101.363
101.350
101.350
101.338
101.331
101.325
101.331
101.325
101.325
101.313
101.306
101.300
101.294
101.281
101.281
101.275
101.269
101.256
101.256
101.250
101.243
101.243
101.237
101.231
101.231
101.218
101.212
101.206
101.199
101.193
101.193
101.187
101.174
101.174
101.168
101.162
101.156
101.149



186.000
187.000
188.000
189.000
190.000
191.000
192.000
193.000
194.000
195.000
196.000
197.000
198.000
199.000

101.143
101.143
101.137
101.130
101.124
101.118
101.118
101.105
101.099
101.099
101.093
101.080
101.080
101.074



WELL 12G FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
= 6.S04E-02 FTIDAY = 2.294E-OS CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 2.26 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 12.26 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SE1000C

Environmental Logger
06/1807:39

Unit# 00617 Test 4

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/1615:32:27

Elapsed Time TI'JPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

97.094
97.263
97.351
97.420
97.483
97.540



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

97.590
97.646
97.684
97.722
97.766
97.822
97.853
97.891
97.904
97.954
97.985
98.004
98.035
98.060
98.086
98.111
98.129
98.142
98.167
98.186
98.199
98.224
98.236
98.255
98.268
98.286
98.299
98.305
98.324
98.337
98.349
98.343
98.374
98.381
98.393
98.393
98.406
98.418
98.424
98.431
98.437
98.450
98.450
98.462
98.468



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

98.475
98.481
98.481
98.494
98.500
98.506
98.512
98.519
98.519
98.525
98.531
98.531
98.537
98.537
98.550
98.550
98.556
98.556
98.563
98.569
98.569
98.569
98.581
98.581
98.581
98.581
98.588
98.588
98.594
98.594
98.594
98.600
98.606
98.606
98.606
98.606
98.613
98.606
98.619
98.619
98.619
98.625
98.625
98.625
98.625



96.0000 98.625
97.0000 98.625
98.0000 98.632
99.0000 98.632
100.000 98.632
101.000 98.638
102.000 98.613
103.000 98.613
104.000 98.613
105.000 98.613
106.000 98.613
107.000 98.613
108.000 98.619
109.000 98.613
110.000 98.613
111.000 98.619



WELL 13B FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=34.88 FTIDAY =1.230E-02 CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 11.98 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 21.98 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/25 13:31

Unit# 00617 Test 13

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step a 06/24 11 :22:02

Elapsed Time INPUT 1

0.0000
0.1666
0.3333
0.5000
0.6666
0.8333

99.993
97.665
97.903
98.085
98.230
98.349



1.0000
1.1666
1.3333
1.5000
1.6666
1.8333
2.0000
2.1666
2.3333
2.5000
2.6666
2.8333
3.0000
3.1666
3.3333
3.5000
3.6666
3.8333
4.0000
4.1666
4.3333
4.5000
4.6666
4.8333
5.0000
5.1666
5.3333
5.5000
5.6666
5.8333
6.0000
6.1666
6.3333
6.5000
6.6666
6.8333
7.0000
7.1666
7.3333
7.5000
7.6666
7.8333
8.0000
8.1666
8.3333

98.456
98.556
98.644
98.726
98.801
98.864
98.926
98.989
99.039
99.096
99.146
99.190
99.234
99.272
99.309
99.347
99.378
99.410
99.435
99.466
99.491
99.516
99.541
99.560
99.585
99.604
99.617
99.642
99.654
99.667
99.686
99.698
99.711
99.730
99.736
99.749
99.761
99.774
99.780
99.792
99.805
99.811
99.818
99.824
99.830



8.5000
8.6666
8.8333
9.0000
9.1666
9.3333
9.5000
9.6666
9.8333
10.0000
10.1667
10.3333
10.5000
10.6667
10.8333
11.0000
11.1667
11.3333
11.5000
11.6667
11.8333
12.0000
12.1667
12.3333
12.5000
12.6667
12.8333
13.0000
13.1667
13.3333
13.5000
13.6667
13.8333
14.0000
14.1667
14.3333
14.5000
14.6667
14.8333
15.0000
15.1667
15.3333
15.5000
15.6667
15.8333

99.836
99.849
99.855
99.855
99.862
99.874
99.874
99.880
99.887
99.887
99.893
99.899
99.899
99.905
99.912
99.912
99.918
99.918
99.924
99.924
99.924
99.931
99.931
99.931
99.937
99.937
99.943
99.943
99.949
99.949
99.949
99.949
99.956
99.956
99.956
99.956
99.956
99.962
99.962
99.962
99.962
99.962
99.962
99.968
99.968

1.11



16.0000
16.1667
16.3333
16.5000
16.6667
16.8333
17.0000
17.1667
17.3333
17.5000
17.6667
17.8333
18.0000
18.1667
18.3333
18.5000
18.6667
18.8333
19.0000
19.1667
19.3333
19.5000
19.6667
19.8333
20.0000
20.1667
20.3333
20.5000
20.6667
20.8333
21.0000
21.1667
21.3333
21.5000
21.6667
21.8333
22.0000
22.1667
22.3333
22.5000
22.6667
22.8333
23.0000
23.1667
23.3333

99.968
99.968
99.974
99.974
99.974
99.974
99.974
99.974
99.974
99.974
99.974
99.974
99.974
99.981
99.981
99.981
99.981
99.981
99.981
99.981
99.981
99.987
99.981
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.987
99.993
99.993
99.993
99.993
99.993
99.993



23.5000
23.6667
23.8333
24.0000
24.1667
24.3333
24.5000
24.6667
24.8333
25.0000
25.1667
25.3333
25.5000
25.6667
25.8333
26.0000
26.1667
26.3333
26.5000
26.6667
26.8333
27.0000
27.1667
27.3333
27.5000
27.6667
27.8333
28.0000
28.1667
28.3333
28.5000
28.6667
28.8333
29.0000
29.1667
29.3333
29.5000
29.6667
29.8333

99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
99.993
100.000
99.993
99.993
100.000
99.993
99.993



WELL 13D FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
= 4.024E-03 FTIDAY = 1.419E-06 CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 37.5 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 47.5 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/25 13:42

Unit# 00617 Test 14

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step a 06/24 14:22:26

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

97.489
97.508
97.514
97.533
97.546
97.577



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

97.596
97.609
97.621
97.634
97.640
97.659
97.671
97.684
97.690
97.703
97.715
97.728
97.740
97.747
97.759
97.778
97.759
97.791
97.803
97.816
97.822
97.835
97.847
97.853
97.866
97.878
97.885
97.897
97.904
97.916
97.922
97.935
97.941
97.954
97.960
97.973
97.979
97.991
97.998
98.010
98.017
98.023
98.035
98.042
98.054



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

98.060
98.067
98.073
98.086
98.092
98.098
98.111
98.117
98.123
98.129
98.142
98.148
98.155
98.167
98.173
98.180
98.186
98.199
98.205
98.211
98.217
98.224
98.236
98.242
98.249
98.255
98.261
98.274
98.274
98.286
98.293
98.299
98.305
98.311
98.318
98.330
98.330
98.343
98.349
98.355
98.362
98.374
98.381
98.387
98.387



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000

98.399
98.406
98.412
98.418
98.418
98.431
98.437
98.437
98.443
98.456
98.462
98.462
98.468
98.481
98.481
98.493
98.493
98.506
98.506
98.512
98.519
98.525
98.531
98.537
98.550
98.550
98.556
98.563
98.569
98.575
98.581
98.588
98.594
98.600
98.606
98.613
98.619
98.619
98.625
98.632
98.638
98.638
98.644
98.650
98.657



141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000
152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000
185.000

98.663
98.669
98.675
98.682
98.688
98.688
98.694
98.701
98.713
98.707
98.713
98.719
98.726
98.732
98.732
98.738
98.744
98.751
98.757
98.757
98.763
98.770
98.776
98.782
98.782
98.788
98.788
98.801
98.807
98.807
98.814
98.820
98.820
98.826
98.832
98.832
98.839
98.845
98.851
98.851
98.857
98.864
98.870
98.876
98.876



186.000 98.876
187.000 98.883
188.000 98.889
189.000 98.895
190.000 98.895
191.000 98.901
192.000 98.908
193.000 98.908
194.000 98.914
195.000 98.920
196.000 98.920
197.000 98.926
198.000 98.926
199.000 98.939



WELL BE FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: AQUITEST COULD NOT PERFORM CALCULATION
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
= FTIDAY = CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 3.47 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 13.47 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/25 13:52

Unit# 00617 Test 15

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/2420:38:27

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

98.600
98.726
98.757
98.776
98.788
98.807



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

98.814
98.820
98.826
98.826
98.826
98.832
98.832
98.839
98.839
98.839
98.839
98.845
98.845
98.845
98.851
98.851
98.851
98.851
98.851
98.851
98.858
98.858
98.858
98.858
98.864
98.864
98.864
98.864
98.864
98.864
98.870
98.870
98.870
98.870
98.876
98.876
98.876
98.876
98.876
98.876
98.883
98.883
98.883
98.883
98.883



·. ~

51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

98.883
98.883
98.889
98.889
98.889
98.889
98.889
98.889
98.889
98.889
98.895
98.895
98.895
98.895
98.895
98.895
98.901
98.901
98.901
98.901
98.901
98.901
98.901
98.901
98.901
98.908
98.908
98.908
98.908
98.908
98.908
98.908
98.908
98.908
98.914
98.914
98.914
98.914
98.914
98.914
98.914
98.920
98.920
98.920
98.920



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000

98.920
98.920
98.920
98.920
98.927
98.927
98.927
98.927
98.927
98.927
98.927
98.927
98.927
98.933
98.927
98.933
98.933
98.933
98.933
98.933
98.933
98.933
98.933
98.933
98.933
98.933
98.939
98.939
98.939
98.939
98.939
98.939
98.939
98.939
98.939
98.945
98.945
98.945
98.945
98.945
98.945
98.945
98.945
98.945
98.945



141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000
152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000
185.000

98.945
98.945
98.945
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.952
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.958
98.964
98.964
98.964
98.964
98.964
98.964
98.964
98.964
98.964
98.964



186.000 98.964
187.000 98.964
188.000 98.964
189.000 98.964
190.000 98.964
191.000 98.964
192.000 98.964
193.000 98.964
194.000 98.964
195.000 98.964
196.000 98.964
197.000 98.964
198.000 98.964
199.000 98.964



.'

WELL 16A RISING HEAD SLUG TEST

SLUG TEST ANALYSIS: INSTANTANEOUS RECOVERY
NO ANALYSIS PERFORMED

SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=FTIDAY =CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 81.98 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 91.98 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/25 13:19

Unit# 00617 Test 12

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step a 06/24 09:05:06

Elapsed Time INPUT 1

0.0000
0.0833
0.1666

100.019
100.019
100.019



WELL 16B FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=1.831E-03 FTIDAY =6.459E-07 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 11.39 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 21.39 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
0611807:23

Unit# 00617 Test 5

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 0611712:03:19

Elapsed Time INPUT 1

0.0000 90.247
1.0000 90.273
2.0000 90.593
3.0000 90.863
4.0000 91.077
5.0000 91.240



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

91.366
91.466
91.529
91.586
91.629
91.673
91.705
91.724
91.749
91.774
91.793
91.818
91.831
91.849
91.856
91.874
91.881
91.893
91.906
91.912
91.918
91.931
91.931
91.944
91.950
91.950
91.950
91.956
91.962
91.969
91.962
91.962
91.962
91.962
91.962
91.956
91.956
91.956
91.950
91.956
91.956
91.950
91.950
91.950
91.950



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

91.950
91.950
91.950
91.950
91.950
91.950
91.956
91.950
91.950
91.956
91.956
91.950
91.956
91.950
91.950
91.950
91.956
91.950
91.950
91.950
91.950
91.950
91.956
91.956
91.956
91.956
91.956
91.950
91.950
91.956
91.956
91.956
91.956
91.956
91.956
91.956
91.950
91.950
91.956
91.956
91.956
91.962
91.956
91.962
91.962



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000

91.962
91.962
91.962
91.956
91.962
91.962
91.962
91.956
91.962
91.956
91.962
91.962
91.962
91.962
91.962
91.956
91.962
91.969
91.969
91.969
91.962
91.969
91.969
91.969
91.969
91.962
91.969
91.962
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.969
91.975
91.969
91.975
91.969
91.969



141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000
152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000

91.975
91.969
91.975
91.969
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.975
91.981
91.981
91.975
91.975
91.981
91.981
91.981
91.981
91.981
91.981
91.981
91.975
91.981
91.981
91.981
91.987
91.987
91.981
91.981
91.987
91.981
91.981

711



WELL 16C FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=6.846E-02 FTIDAY =2.41SE-OS CM/SEC

AOUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 10.86 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 20.86 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/25 12:05

Unit# 00617 Test 8

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/19 10:32:10

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

98.166
98.418
98.505
98.575
98.631
98.687



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

98.731
98.788
98.826
98.870
98.901
98.932
98.964
98.995
99.020
99.052
99.077
99.108
99.158
99.202
99.234
99.253
99.271
99.284
99.303
99.322
99.340
99.353
99.372
99.384
99.403
99.416
99.428
99.441
99.453
99.466
99.479
99.491
99.504
99.516
99.522
99.541
99.548
99.560
99.573
99.579
99.585
99.598
99.610
99.617
99.623

71~



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

99.629
99.642
99.648
99.654
99.667
99.673
99.686
99.686
99.698
99.705
99.711
99.717
99.723
99.730
99.736
99.742
99.748
99.755
99.761
99.767
99.780
99.780
99.786
99.792
99.792
99.799
99.805
99.811
99.817
99.817
99.824
99.836
99.836
99.843
99.849
99.855
99.855
99.861
99.861
99.861
99.868
99.868
99.874
99.874
99.880



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000

99.887
99.893
99.899
99.899
99.905
99.905
99.905
99.912
99.912
99.912
99.918
99.924
99.924
99.931
99.931
99.937
99.937
99.937
99.943
99.949
99.943
99.949
99.949
99.956
99.962
99.962
99.968
99.968
99.968
99.974
99.974
99.974
99.981
99.981
99.981
99.987
99.987
99.981
99.987
99.987
99.987
99.993
99.993
99.993



WELL 16D FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
= 68.57 FTIDAY = 2.418E-02 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 10 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 20 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0".1

HERMIT FIELD DATA USED IN CALCULATION
SEI000C

Environmental Logger
06/20 13:23

Unit# 00617 Test 9

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/19 16:07:32

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

98.072
98.355
98.644
98.895
99.071
99.253



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000

99.391
99.510
99.610
99.698
99.774
99.836
99.887
99.931
99.968

771



WELL 16E FALLING HEAD SLUG TEST

SLUG TEST ANALYSIS: HVORSLEV STRAIGHT LINE METHOD
SOFTWARE: AQUITEST

RESULT: AQUIFER HORIZONTAL CONDUCTIVITY
=3.778E-03 FTIDAY =1.332E-06 CM/SEC

AQUITEST PARAMETER VALUES
DISTANCE FROM AQUIFER TOP TO WELL BASE = 0.5 FT
DISTANCE FROM AQUIFER TOP (STATIC WATER LEVEL) TO SCREEN TOP = 32.1 FT
EFFECTIVE SCREEN RADIUS = 0.08 FT
EFFECTIVE BOREHOLE RADIUS = 0.18 FT
AQUIFER THICKNESS = 42.1 FT
RATIO VERTICAL TO HORIZONTAL CONDUCTIVITY = 0.1

HERMIT FIELD DATA USED IN CALCULATION
SE1000C

Environmental Logger
06/25 12:32

Unit# 00617 Test 10

Setups: INPUT 1

Type Level (F)
Mode TOC
LD. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06123 12:10:01

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000

97.483
97.602
97.627
97.634
97.665
97.684



6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000

97.696
97.696
97.709
97.721
97.734
97.753
97.772
97.778
97.790
97.803
97.809
97.816
97.828
97.834
97.847
97.853
97.866
97.878
97.891
97.897
97.910
97.916
97.922
97.929
97.941
97.947
97.960
97.960
97.966
97.979
97.985
97.991
97.991
98.004
98.016
98.029
98.035
98.042
98.035
98.042
98.054
98.067
98.073
98.079
98.073



51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000
62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000

98.092
98.092
98.111
98.111
98.123
98.117
98.129
98.142
98.148
98.148
98.161
98.155
98.167
98.173
98.180
98.186
98.192
98.198
98.205
98.211
98.211
98.224
98.224
98.224
98.236
98.242
98.242
98.255
98.261
98.255
98.261
98.267
98.267
98.274
98.280
98.299
98.305
98.311
98.311
98.311
98.318
98.324
98.330
98.336
98.336



96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000

98.349
98.349
98.355
98.362
98.362
98.368
98.368
98.374
98.380
98.380
98.387
98.393
98.399
98.399
98.412
98.418
98.418
98.412
98.424
98.431
98.437
98.443
98.443
98.443
98.449
98.456
98.462
98.449
98.456
98.462
98.468
98.475
98.487
98.481
98.487
98.493
98.506
98.500
98.506
98.506
98.512
98.518
98.518
98.531
98.531



141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000
152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000
185.000

98.537
98.537
98.537
98.537
98.550
98.550
98.556
98.556
98.556
98.562
98.575
98.575
98.575
98.569
98.562
98.581
98.581
98.594
98.594
98.594
98.594
98.600
98.619
98.613
98.625
98.631
98.631
98.631
98.638
98.638
98.638
98.644
98.644
98.644
98.650
98.657
98.657
98.663
98.657
98.669
98.675
98.675
98.669
98.682
98.682



186.000 98.682
187.000 98.688
188.000 98.694
189.000 98.694
190.000 98.694
191.000 98.694
192.000 98.700
193.000 98.700
194.000 98.707
195.000 98.713
196.000 98.707
197.000 98.719
198.000 98.726
199.000 98.726



APPENDIX G
FIELD WELL INTEGRITY TESTS

DATA PRINTOUTS



WELL FL-l HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
06/26 13:52

Unit# 00617 Test 17

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/25 17:06: 15

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.359
99.403
99.429
99.447
99.485
99.504
99.523
99.535
99.554
99.567
99.579
99.592
99.604
99.617
99.629
99.636
99.648
99.661



18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000

99.673
99.680
99.686
99.698
99.705
99.717
99.723
99.730
99.736
99.749
99.749
99.761
99.755
99.755
99.761
99.767
99.774
99.780



WELL FL-3 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL REPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
06/26 13:49

Unit# 00617 Test 16

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/25 16:09:33

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000

99.454
99.554
99.629
99.680
99.723
99.774
99.805
99.830
99.849
99.868
99.887
99.899
99.912
99.924
99.931
99.931
99.931



WELL FL-6 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH SLOW, STEADY WATER LEVEL
RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
06/26 13:55

Unit# 00617 Test 18

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/2609:23:20

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000

99.391
99.403
99.416
99.422
99.428
99.453
99.460
99.466
99.472
99.479
99.485
99.491
99.497
99.504
99.510
99.516
99.523



17.0000 99.529
18.0000 99.535
19.0000 99.541
20.0000 99.548
21.0000 99.548
22.0000 99.554
23.0000 99.560
24.0000 99.567
25.0000 99.573
26.0000 99.579
27.0000 99.585
28.0000 99.592
29.0000 99.598
30.0000 99.604
31.0000 99.604
32.0000 99.610
33.0000 99.610
34.0000 99.623
35.0000 99.623
36.0000 99.629
37.0000 99.635
38.0000 99.635
39.0000 99.642
40.0000 99.648
41.0000 99.654
42.0000 99.661
43.0000 99.661
44.0000 99.673
45.0000 99.673
46.0000 99.679
47.0000 99.679
48.0000 99.686
49.0000 99.692
50.0000 99.692
51.0000 99.705



WELL FL-9 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
06/26 14:01

Unit# 00617 Test 19

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/2610:38:18

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.397
99.428
99.454
99.485
99.535
99.554
99.579
99.604
99.623
99.642
99.661
99.680
99.692
99.711
99.723
99.736
99.748
99.761



18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000

99.774
99.786
99.799
99.811
99.818
99.830
99.836
99.843
99.855
99.861
99.868
99.874
99.887
99.887
99.893
99.899
99.905
99.912
99.918
99.924
99.931
99.931
99.937
99.943
99.924



WELL G-17 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 10:36

Unit# 00617 Test 11

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/3019:21:15

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.372
99.428
99.479
99.529
99.585
99.604
99.654
99.692
99.717
99.742
99.761
99.786
99.805
99.818
99.836
99.849
99.862
99.868



18.0000 99.874
19.0000 99.868
20.0000 99.893



WELL G-18 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
07/01 10:35

Unit# 00617 Test 10

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/30 18:39:26

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.497
99.523
99.541
99.585
99.604
99.623
99.636
99.654
99.667
99.679
99.698
99.711
99.723
99.730
99.742
99.755
99.767
99.774



18.0000 99.767
19.0000 99.774
20.0000 99.780
21.0000 99.792
22.0000 99.799
23.0000 99.811
24.0000 99.836
25.0000 99.843
26.0000 99.830



WELL G-54 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
07/01 10:31

Unit# 00617 Test 7

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/27 12:03:08

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.472
99.504
99.554
99.579
99.598
99.598
99.617
99.642
99.679
99.698
99.717
99.730
99.742
99.761
99.774
99.761
99.799
99.811



18.0000 99.824
19.0000 99.830
20.0000 99.843
21.0000 99.849
22.0000 99.861
23.0000 99.868
24.0000 99.874
25.0000 99.887
26.0000 99.893
27.0000 99.899
28.0000 99.905
29.0000 99.912
30.0000 99.918
31.0000 99.924
32.0000 99.930
33.0000 99.937
34.0000 99.943
35.0000 99.949
36.0000 99.949
37.0000 99.956
38.0000 99.962
39.0000 99.962
40.0000 99.968
41.0000 99.968
42.0000 99.949



WELL G-55 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH SLOW, STEADY WATER LEVEL
RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
07/01 10:30

Unit# 00617 Test 6

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/27 11 :23 :22

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000

99.717
99.724
99.755
99.761
99.736
99.742
99.767
99.774
99.774
99.780
99.780
99.786
99.786
99.793
99.799
99.799
99.799



17.0000 99.805
18.0000 99.805
19.0000 99.799
20.0000 99.805
21.0000 99.811
22.0000 99.811
23.0000 99.818
24.0000 99.818
25.0000 99.818
26.0000 99.793
27.0000 99.786
28.0000 99.793
29.0000 99.793
30.0000 99.793



WELL JAW-38 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH VERY SLOW WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 09:41

Unit# 00617 Test 1

Setups: INPUT 1

Type Level (F)
Mode TOC
LD. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/26 14:45:09

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

97.847
97.885
97.910
97.935
97.954
97.985
98.004
98.016
98.029
98.042
98.054
98.067
98.079
98.092
98.1 04
98.117
98.123
98.136



18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000
51.0000
52.0000
53.0000
54.0000
55.0000

98.148
98.161
98.167
98.180
98.192
98.186
98.192
98.217
98.230
98.236
98.242
98.255
98.261
98.274
98.280
98.286
98.299
98.305
98.311
98.324
98.330
98.337
98.343
98.349
98.362
98.368
98.374
98.380
98.387
98.399
98.406
98.412
98.418
98.424
98.431
98.437
98.443
98.431



WELL JAW-41 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH VERY SLOW WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 09:47

Unit# 00617 Test 2

Setups: INPUT 1
------------ ---------
Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/26 16:08:08

Elapsed Time INPUT 1
------------ ---------

0.0000 97.928
1.0000 98.023
2.0000 98.060
3.0000 98.092
4.0000 98.117
5.0000 98.167
6.0000 98.198
7.0000 98.217
8.0000 98.242
9.0000 98.267
10.0000 98.292
11.0000 98.311
12.0000 98.330
13.0000 98.355
14.0000 98.368
15.0000 98.393
16.0000 98.412
17.0000 98.437



18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000

98.456
98.474
98.487
98.512
98.531
98.550
98.569
98.587
98.606
98.613
98.625
98.644
98.663
98.675
98.700
98.713
98.732
98.744
98.757
98.776
98.788
98.801
98.813
98.826
98.845
98.857
98.870
98.882
98.895
98.889



WELL JAZ-629 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 10:29

Unit# 00617 Test 5

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/27 10:09:37

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000

99.924
99.912
99.931
99.912
99.912
99.943
99.949
99.956
99.962
99.962
99.974
99.974
99.981
99.987
99.993



WELL GZ-l HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH VERY SLOW WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 10:27

Unit# 00617 Test 4

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/2707:58:55

Elapsed Time INPUT 1

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000
17.0000

99.359
99.359
99.366
99.366
99.359
99.359
99.372
99.366
99.372
99.372
99.372
99.372
99.372
99.372
99.372
99.372
99.372
99.372



18.0000 99.372
19.0000 99.372
20.0000 99.378
21.0000 99.378
22.0000 99.378
23.0000 99.378
24.0000 99.378
25.0000 99.378
26.0000 99.378
27.0000 99.378
28.0000 99.378
29.0000 99.378
30.0000 99.378
31.0000 99.378
32.0000 99.378
33.0000 99.378
34.0000 99.384
35.0000 99.384
36.0000 99.384
37.0000 99.384
38.0000 99.384
39.0000 99.384
40.0000 99.384
41.0000 99.384
42.0000 99.384
43.0000 99.384
44.0000 99.384
45.0000 99.384
46.0000 99.384
47.0000 99.384
48.0000 99.384
49.0000 99.391
50.0000 99.391
51.0000 99.391
52.0000 99.391
53.0000 99.391
54.0000 99.391
55.0000 99.391
56.0000 99.391
57.0000 99.391
58.0000 99.391
59.0000 99.391
60.0000 99.391
61.0000 99.391
62.0000 99.391



63.0000 99.391
64.0000 99.391
65.0000 99.397
66.0000 99.397
67.0000 99.397
68.0000 99.397
69.0000 99.397
70.0000 99.397
71.0000 99.397
72.0000 99.397
73.0000 99.397
74.0000 99.397
75.0000 99.397
76.0000 99.397
77.0000 99.397



WELL GZ-2A HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH EXTREMELY SLOW WATER LEVEL
RESPONSE

HERMIT FIELD DATA
SE1000C

Environmental Logger
07/01 09:48

Unit# 00617 Test 3

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/26 18:32:28

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.0000
12.0000
13.0000
14.0000
15.0000
16.0000

99.705
99.717
99.755
99.736
99.736
99.742
99.742
99.768
99.774
99.780
99.780
99.786
99.786
99.786
99.786
99.793
99.793



17.0000
18.0000
19.0000
20.0000
21.0000
22.0000
23.0000
24.0000
25.0000
26.0000
27.0000
28.0000
29.0000
30.0000
31.0000
32.0000
33.0000
34.0000
35.0000
36.0000
37.0000
38.0000
39.0000
40.0000
41.0000
42.0000
43.0000
44.0000
45.0000
46.0000
47.0000
48.0000
49.0000
50.0000
51.0000
52.0000
53.0000
54.0000
55.0000
56.0000
57.0000
58.0000
59.0000
60.0000
61.0000

99.793
99.799
99.799
99.799
99.799
99.805
99.799
99.805
99.811
99.811
99.811
99.811
99.811
99.818
99.818
99.818
99.818
99.818
99.824
99.824
99.824
99.824
99.830
99.830
99.830
99.830
99.830
99.836
99.836
99.836
99.836
99.843
99.843
99.843
99.843
99.843
99.849
99.849
99.849
99.849
99.849
99.849
99.855
99.855
99.855



62.0000
63.0000
64.0000
65.0000
66.0000
67.0000
68.0000
69.0000
70.0000
71.0000
72.0000
73.0000
74.0000
75.0000
76.0000
77.0000
78.0000
79.0000
80.0000
81.0000
82.0000
83.0000
84.0000
85.0000
86.0000
87.0000
88.0000
89.0000
90.0000
91.0000
92.0000
93.0000
94.0000
95.0000
96.0000
97.0000
98.0000
99.0000
100.000
101.000
102.000
103.000
104.000
105.000
106.000

99.855
99.855
99.855
99.855
99.862
99.862
99.862
99.862
99.862
99.862
99.868
99.868
99.868
99.868
99.868
99.868
99.868
99.868
99.874
99.874
99.874
99.874
99.874
99.874
99.874
99.880
99.880
99.880
99.880
99.880
99.880
99.880
99.887
99.887
99.887
99.887
99.887
99.887
99.887
99.887
99.893
99.893
99.893
99.893
99.893



107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
116.000
117.000
118.000
119.000
120.000
121.000
122.000
123.000
124.000
125.000
126.000
127.000
128.000
129.000
130.000
131.000
132.000
133.000
134.000
135.000
136.000
137.000
138.000
139.000
140.000
141.000
142.000
143.000
144.000
145.000
146.000
147.000
148.000
149.000
150.000
151.000

99.893
99.893
99.893
99.899
99.899
99.899
99.899
99.899
99.899
99.899
99.899
99.899
99.899
99.905
99.905
99.905
99.905
99.905
99.905
99.905
99.905
99.912
99.912
99.912
99.912
99.912
99.912
99.912
99.912
99.912
99.912
99.912
99.918
99.918
99.918
99.918
99.918
99.918
99.918
99.918
99.918
99.918
99.918
99.924
99.924



152.000
153.000
154.000
155.000
156.000
157.000
158.000
159.000
160.000
161.000
162.000
163.000
164.000
165.000
166.000
167.000
168.000
169.000
170.000
171.000
172.000
173.000
174.000
175.000
176.000
177.000
178.000
179.000
180.000
181.000
182.000
183.000
184.000
185.000
186.000
187.000
188.000
189.000
190.000
191.000
192.000
193.000
194.000
195.000
196.000

99.924
99.924
99.924
99.924
99.924
99.924
99.924
99.924
99.924
99.931
99.931
99.931
99.931
99.931
99.931
99.931
99.931
99.931
99.931
99.931
99.937
99.937
99.937
99.937
99.937
99.937
99.937
99.937
99.937
99.937
99.937
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.943
99.949
99.949



197.000
198.000
199.000

99.949
99.949
99.949
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WELL GZ3-1 HYDRAULIC INTEGRITY TEST

RESULT: COMPETENT WELL WITH VERY GOOD WATER LEVEL RESPONSE

HERMIT FIELD DATA
SEI000C

Environmental Logger
07/01 10:33

Unit# 00617 Test 8

Setups: INPUT 1

Type Level (F)
Mode TOC
J.D. 00000

Reference 100.000
Linearity 0.040
Scale factor 19.880
Offset 0.010
Delay mSEC 50.000

Step 0 06/30 14:35:08

Elapsed Time INPUT

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
11.(}(j()O
12.0000
13.0000
14.0000
15.0000

99.648
99.711
99.755
99.811
99.849
99.849
99.868
99.905
99~924

99.918
99.924
99~937

99.943
99.974
99.956
99.962
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CHAPTER 1

SUMMARY

Pumose

This report describes the effort of ASC American Surveying Consultants, P.C. to determine the
horizontal and vertical positions of Monitor Wells, Piezometers, and Borings using Global
Positioning System (GPS) technique for Iowa Army Ammunition Plant in Des Moines County,
Iowa.

Accuracy Standards

The GPS survey was performed to FGCS accuracy standard Order C 2-1 as outlined in
"Geometric Geodetic Accuracy Standards and Specifications for Using GPS Relative Positioning
Techniques" Version 5.0 dated May 11, 1988, reprinted ......ith corrections August 1, 1989. This
accuracy standard allows for a base error (e) of 2.0 em and a line-length dependent error of 20
ppm (i.e., 1:50,000) at 95% confidence level.

The accutally achieved survey accuracy is about 1 cm horizontally, .and 1 to 2 cm vertically.

Point of Contact

For questions regarding the survey campaign, please contact:

Coventine Fidis, PLS, President/CEO
Mark Wood, PLS, VP of Operations, ASC Chicago Office
Shanlong Kuang, Ph.D.

Mailing Address:

1637 Plock Road
Dixon, II.. 61081
Tel. (815) 288 - 6231
Fax (815) 288 - 6277

1
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CHAPTER 2

GPS SURVEY DESIGN
AND FILED SURVEY

Surveying Design

In order to survey the Monitor Wells, Piezometers, and Borings which are spread all over the
project area, a network of control points has been designed first to provide survey control for
Monitor Wells, Piezometers, and Borings. Field reconnaissance was perfonned in the project area
to select ideal locations of control points. Furthennore, a thorough search was also perfonned for
all the existing NGS horizontal and vertical control stations in the project area. One horizontal
and two vertical NGS control stations were recovered in good condition and were tied into the
GPS network.

Monumentation

Iron pins were used to set all the survey control stations.

Instrumentation, Mission Planning and Field Survey

TRIMBLE 4000SS1 dual frequency geodetic receivers with LI/L2 geodetic antennas were used.
Due to the full coverage of the existing GPS syste~ little effort was needed for GPS mission
planning, especially for a project of local extent such as the present one. The Trimble software,
GPSurvey v2.20 was used, however, to plan the survey to avoid making measurements during
high PDOP periods.

The Fast-Static GPS baseline measuring technique was used to survey the project control network
first. Then the Real Time Kinematic (RTK) survey technique was used to survey Monitor Wells,
Piezometers, and Borings adopting the control points as base stations.

2



CHAPTER 3

DATA REDUCTION AND
NETWORK ADJUSTMENT

Baseline Processing and Error analysis

GPS data processing in the office started with reducing the collected raw observation data to
three dimensional baseline vectors in the Geodetic Cartesian coordinate system. The processing
of GPS baselines for the Fast-Static survey was done using the Trimble software GPSurvey v2.20.
Broadcast ephemerides were used. For each observation session, only the non-trivial baselines
were processed. Then the Real Time Kinematic Survey is combined with the Fast-Static survey
to form a complete network.

Pre-adjustment network analysis procedures were, then, followed to screen for any potential
errors of large magnitude, that is, gross errors or blunders, which might exist in the obtained
baseline vectors in order to produce reliable and consistent network results. These include the
loop closure analysis and analysis of the repeat baseline differences, which indicated no gross
errors.

Least Squares Network Adjustment

After all OPS raw data were reduced and pre-adjustment network analysis performed, the
surveyed network may be considered as being cleared ofany gross observation errors or blunders.
That is, the obtained baseline vectors can be considered as being basically reliable and consistent.
Observational errors of small or marginal magnitude may, however, still exist. Least Squares
network adjustment can then be used to detect those errors and minimize their effects on the
network positioning. This was done using the Trimble software TRIMNETP which is imbedded
in software GPSurvey Version 2.20. In order to evaluate the internal and external consistency of
the OPS network, two different adjustment procedures were followed, i.e., the minimum
constrained and the fully constrained adjustment.

At first, the purpose to run a minimum constrained adjustment is to check the internal consistency
of the network and to identify any observation blunders of small or marginal magnitude which
may possibly exist in the survey data. This adjustment was done in the three-dimensional space,
holding one NOS control point fixed and errorless. No outlying residuals were found and thus the
fully constrained network adjustment was followed.

3



The fully constrained network adjustment evaluates the external consistency of the newly
established network with the existing known control, and the adjustment results will be used as
the final products.

After a few trial adjustments, the final fully constrained network adjustment was done by fixing
the NGS horizontal control point and two elevations derived from benchmarks provided by the
client. The NGS Geoid 93 model was also used to improve the elevations of network stations.
Table 3.1 lists the final adjusted Iowa State Plane coordinates in US survey feet.

4



Final Adjusted Coordinates for Proj# 97-219, Harza, Iowa
/0

Table 3.1:

Datum = NAD83
Zone = Iowa South
units = u. S. Survey Foot

point Northing Easting Elevation Code

1 301315.985 2265576.512 716.856
100 301324.870 2265574.678 716.636

1000 301349.483 2265868.775 713.155 GRND
1001 301349.010 2265868.647 716.249 WELL
1002 301296.878 2265602.975 716.639 VOID
1003 301251.117 2265475.709 714.716 UHA DISC T19
1004 301242.583 2265472.940 714.848 UHA DISC T21
1005 301250.707 2265468.599 714.680 UHA DISC T20
1006 301251.825 2265467.897 714.664 CONC
1007 301252.291 2265475.115 714.710 CONC
1008 301243.938 2265472.365 714.802 CONC
1009 301251.904 2265475.302 717.167 WELL T-19
1010 301252.163 2265258.202 712.656 INITIALIZE
1011 301248.846 2265263.462 713.624 DISC T22
1012 301243.367 2265258.911 713.663 DISC T24
1013 301248.768 2265255.893 713.420 DISC T23
1014 301249.834 2265262.382 713.604 CONC T22
1015 301243.154 2265258.517 713.690 CONC T24
1016 301249.873 2265254.830 713.453 CONC T23
1017 301228.754 2264972.232 713.279 DISC T25
'018 301221.153 2264970.326 713.568 DISC T27

G19 301228.305 2264965.509 713.443 DISC T26
1020 301229.834 2264971.730 713 •.319 CONC T25
1021 301222.213 2264969.722 713.644 CONC T27
1022 301229.542 2264964.784 713.404 CONC T26
1023 301076.665 2264894.256 713.224 CONC Z2-18A
1024 301048.479 2264894.673 713.224 CONC Z2-18
1025 301235.808 2264783.289 713.758 DISC T28 E713.76
1026 301235.835 2264775.772 713.755 DISC T29 E713.81
1027 301227.547 2264780.362 713.952 DISC T30 E713.95
1028 301228.784 2264779.752 713.955 CONC T30
1029 301237.137 2264775.139 713.768 CONC T29
1030 301237.442 2264783.361 713.653 CONC T28
1031 301235.529 2264425.442 713.644 DISC T33 E713.59
1032 301236.822 2264424.861 713.644 CONC T33
1033 301236.491 2264399.310 713.256 CONC T31
1034 301235.182 2264399.835 713.338 DISC T31 E713.38
1035 301235.162 2264390.727 712.863 DISC T32 E712.94
1036 301236.412 2264390.064 712.846 CONC T32
1037 301161.534 2264132.975 712.840 DISC T34 E712.92
1038 301161.225 2264127.690 712.699 DISC T35 E712.74
1039 301156.399 2264132.017 712.597 DISC T36 E712.66
1040 301157.432 2264131.292 712.627 CONC T36
1041 301162.285 2264126.778 712.640 CONC T35
1042 301162.728 2264132.312 712.833 CONC T34
1043 302164.930 2263899.376 722.157 GRND Z2-1
"044 302164.478 2263899.531 725.507 TOP Z2-1

045 302088.795 2265715.908 717.567 DISC T15 E717.57
1046 302088.645 2265725.147 717.807 DISC T14 E717.53
1047 302088.375 2265733.119 717.820 DISC T13 E717.67
1048 302089.812 2265732.512 717.856 CONC T13
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1049 302090.032 2265724.694 717.774 CONC T14
1050 302090.180 2265715.282 717.607 CONC T15
1051 301882.667 2265729.717 715.691 DISC T16 E715.62
1052 301883.215 2265722.309 715.809 DISC T17 E715.75
1053 301876.854 2265725.147 715.491 DISC T18 E715.42
1054 301877.897 2265724.602 715.566 CONC T18
1055 301884.272 2265721.686 715.881 CONC T17
1056 301883.894 2265729.415 715.747 CONC T16
1057 301277.383 2263958.287 713.358 SET PK BL LINE 6
1058 301287.002 2263959.058 713.076
1059 301316.002 2265576.535 716.865 FS CK 1
1060 302407.955 2265818.851 719.267 INTI
1061 302424.015 2265207.828 722.879 DISC T10 E722.82
1062 302424.805 2265198.951 722.666 DISC TIl E722.64
1063 302417.115 2265203.485 723.115 DISC T12 E723.08
1064 302418.178 2265202.953 723.060 CONC T12
1065 302426.170 2265198.842 722.600 CONC T11
1066 302425.189 2265207.566 722.820 CONC T10
1067 301461.300 2261943.688 716.796 SET 60D MW WELLS
1068 301172.800 2261315.395 714.566 GRND MWl-91
1069 301172.239 2261315.461 716.787 TOPMWl-91
1070 301173.925 2261324.044 714.628 GRND MW2-91
1071 301173.217 2261324.106 716.682 TOP MW2-91
1072 301109.936 2261367.331 714.329 GRND FL-6
1073 301108.863 2261367.085 717.502 TOP FL-6
1074 301130.067 2261217.285 714.129 GRND FL-7
1075 301129.076 2261217.207 717.190 TOP FL-7
1076 301104.788 2261096.505 717.016 TOP PIEZOMETER
1077 301112.180 2261097.033 717.065 TOP PIEZOMETER
1078 301120.018 2261098.303 717.357 TOP PIEZOMETER ",

1079 301143.853 2261105.586 715.943 BRASS PLUG
1080 300965.897 2261058.050 716.-636 GRND FL-8
1081 300964.661 2261058.168 719.726 TOP FL-8
1082 300606.308 2261093.870 712.403 GRND FL-9
1083 300605.403 2261093.883 714.716 TOP FL-9
1084 300320.853 ,2261122.450 712.758 TOP PIZO
1085 300315.328 2261123.841 712.840 TOP PIZO
1086 300309.806 2261125.278 713.332 TOP PIZO
1087 300322.962 2261176.718 710.920 GRND FL-10'
1088 300321.519 2261176.865 713.667 TOP FL-10
1089 300391.912 2261321.045 711.934 TOP MW6-91
1090 300392.634 2261320.796 710.081 CONCMW6-91
1091 300428.871 2261389.372 710.402 GRND FL-4
1092 300428.189 2261389.670 712.886 TOP FL-4
1093 300488.133 2261484.503 714.454 GRND MW5-91
1094 300487.536 2261484.942 716.783 TOP MW5-91
1095 300513.894 2261536.143 716.685 TOP MW4-91
1096 300514.448 2261535.854 714.654 GRND MW4-91
1097 300517.339 2261578.239 714.208 GRND FL-3
1098 300516.272 2261578.971 716.331 TOP FL-3
1099 300565.419 2261636.497 714.401 CONC MW3-91
1100 300624.143 2261752.832 711.449 GRND FL-2
1101 300623.155 2261753.659 714.149 TOP FL-2
1102 300653.405 2261792.278 716.997 TOP PIEZO
1103 300653.765 2261787.655 717.325 TOP PIEZO
1104 300653.985 2261782.123 717.764 TOP PIEZO
1105 300871.711 2261809.026 711.337 GRND FL-1
1106 300870.993 2261809.535 714.096 TOP FL-1
1107 301461.254 2261943.668 716.836 FS CK 1067
1108 300045.752 2264586.196 710.143 CONC JAW610
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1109 299948.442 2264587.866 711.170 CONC JAW-29

1110 299859.016 2264589.765 710.973 CONC JAW-31

1111 299839.400 2264653.919 711.367 CONC JAW-30

1112 299833.600 2264775.598 710.812 CONC JAW-611

113 299564.791 2264674.316 707.951 CONC JAW-612

1114 299637.547 2264505.090 707.462 GRND R10-PZ-01

1115 299696.927 2264444.464 705.291 GRND R10-PZ-02

1116 300137.497 2264597.187 710.717 FS CK 1108

1117 304011.620 2262612.076 726.173 60D 1117
1118 306987.050 2261296.642 724.136 SET PK
1119 307705.894 2261192.961 726.747 SET PK
1120 307122.745 2261303.640 724.999 FND ACOF BRS DIS

1121 301316.002 2265576.515 716.875 FS CK 1
1122 307925.943 2261360.149 728.611 DM
1123 308175.965 2261326.855 729.123 DM10
1124 308178.019 2261336.498 729.136 DM
1125 308178.593 2261345.933 729.195 DM
1126 308222.435 2261387.561 729.073 5-94
1127 308222.264 2261339.368 728.778 6-94
1128 308243.321 2261293.952 729.080 DM9
1129 308266.411 2261314.697 729.060 DM1
1130 308272.300 2261332.269 729.090 DM2
1131 308260.722 2261340.740 728.558 4-94
1132 308292.848 2261365.914 728.844 DM8
1133 308251.372 2261254.018 728.791 1-94
1134 308342.379 2261251.724 728.939 2-94
1135 308380.666 2261274.191 728.821 3-94
1136 308424.869 2261281.376 729.467 DM7
1137 308292.884 2261365.917 728.893 CHECK DM8
1138 308176.054 2261326.868 729.165 CHECK DM4
.139 299889.942 2258628.353 701.505 SET 60D

1140 300010.817 2258636.060 703 •.489 SET 60D N. RR
1141 304011.675 2262612.105 726.170 FS CK 1117
1142 302745.070 2268552.267 702.666 SET IR D ROAD
1143 301386.773 2269379.008 687.413 SET IR GR D RD.
1144 301315.975 2265576.561 716.836 FS CK 1
1145 303276.611 2265625.675 717.758 CONC JAW-605
1146 303445.158 2263209.630 719.395 CONC JAW-604
1147 305655.806 2263723.586 727.761 CONC JAW-607
1148 306360.240 2262749.743 727.702 CONC JAW-608
1149 305421.489 2265655.308 720.294 CONC JAW-606
1150 305412.772 2265654.983 720.061 CONC JAW-609
1151 306987.021 2261296.688 724.201 FS CK 1118
1152 303483.671 2264626.540 721.718 CONC Z3-4
1153 303881.590 2264509.526 724.716 CONC Z3-2
1154 303801.174 2264358.788 724.257 CONC Z3-1
1155 303521.840 2264561.022 722.886 CONC Z3-5
1156 303649.265 2264636.859 720.222 GRND Z3-3
1157 303648.979 2264636.891 722.925 TOP Z3-3
1158 306987.040 2261296.685 724.129 FS CK 1118
1159 304146.524 2262632.735 725.291 SET PK
1160 305276.840 2268728.809 693.398 CONC JAW
1161 304921.959 2268844.065 692.377 CONC JAW
1162 304746.152 2268941.368 692.974 CONC JAW
1163 304334.821 2269059.094 691.662 CONC JAW
1.164 303961.046 2269158.743 686.774 CONC JAW
_165 303599.770 2269677.731 701.383 CONC JAW-48
1166 304335.733 2269943.285 711.212 CONC JAW-602
1167 304420-J..4.n 2269872.193 714.323 CONC JAW-50
1168 305164.915 2269635.854 717.357 CONC JAW-52
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1169 304887.245 2269646.032 714.648 CONC JAW-51
1170 304880.647 2269640.333 714.792 CONC JAW-603
1171 302494.890 2270005.142 708.814 CONC JAW-47
1172 301997.247 2269809.250 694.136 CONC JAW-46
1173 302416.574 2269530.054 702.935 CONC JAW-45
1174 302450.366 2269297.666 694.838 CONC JAW-44
1175 302681.639 2269208.769 693.788 CONC JAW-43
1176 301386.759 2269379.028 687.318 FS CK 1143
1177 298524.797 2271746.503 688.798 CONC JAW-75
1178 297910.346 2271594.371 691.347 CONC JAW-74
1179 299735.614 2271140.166 696.665 SET 600 NAIL
1180 298812.119 2271188.781 682.338 CONC JAW-76
1181 298818.822 2271164.536 681.669 CONC 10-A
1182 298806.450 2271150.950 681.619 CONC 10-B
1183 298716.584 2271123.916 682.243 CONC JAW-71
1184 298784.750 2270801.449 679.336 CONC 12-A
1185 297922.068 2270834.599 689.346 CONC 12-C
1186 297912.505 2270838.106 689.444 CONC 12-0
1187 297915.940 2270847.355 689.375 CONC 12-B
1188 298118.866 2271156.721 689.766 CONC JAW-73
1189 299735.618 2271140.169 696.711 FS CK 1179
1190 298796.328 2270451.148 666.157 R02-PZ-29 GRND
1191 301378.446 2269942.803 682.905 CONC Zl-l
1192 301574.978 2269741.307 672.574 GRND SL-91
1193 301359.666 2269625.402 677.761 CONC Zl-3
1194 301369.735 2269782.544 671.301 CONC Zl-2
1195 301383.954 2269776.471 671.508 CONC Zl-2A
1196 302384.530 2268976.446 679.087 CONC JAW
1197 302311.830 2269017.266 679.067 CONC JAW-610
1198 302384.835 2268820.413 694.073 ACOE BRASS DISC
1199 301386.825 2269379.001 687.335 FS CK 1143
1200 299345.746 2257404.934 708.306 CONC ET3
1201 299883.823 2257421.555 710."980 CONC T-1
1202 299882.507 2257422.171 711.075 DISC T-1 E711.05
1203 299882.976 2257432.194 711.226 DISC T-6 E711.24
1204 299884.026 2257431.597 711.209 CONC T-6
1205 299871.185 '2257854.270 705.980 GRNO G-4
1206 299914.997 2257836.633 704.608 CONC GP-5
1207 299762.081 2257131.227 710.786 CONC GP-4
1208 299582.157 2257124.675 707.440 CONC T-5
1209 299482.649 2257122.120 704.339 CONC WELL
1210 299304.779 2257118.074 703.673 TOP T-9
1211 298888.641 2257105.351 698.558 TOP JAW
1212 299112.673 2257685.055 702.646 GRNO GV6
1213 298712.920 2257973.975 704.572 TOP G-6
2000 307726.481 2257834.979 723.125
2001 308429.527 2257796.410 724.913 600 2001
2002 293696.995 2255957.430 688.959 2002
2003 294013.949 2253191.281 708.667 2010
2004 292055.567 2256989.341 703.926 2004 PK
2005 292588.873 2257360.800 693.519
2006 303605.426 2246707.403 678.923 600 2006
2007 303620.669 2246928.200 684.569
2008 306229.525 2250613.865 717.692 600 2008
2009 306256.579 2251065.216 717.699
2010 300154.019 2249808.876 699.510
2011 300163.219 2249789.063 700.382
2012 295344.655 2265762.909 694.011 PK 2012
2012 295344.655 2265762.909 694.011
2013 296212.734 2266677.934 692.876
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286199.054 2257143.694 663.152 2014 PK
{If

2014
2015 286535.877 2257528.923 670.724
2016 307280.773 2269301.803 722.604 2016

-'017 307297.122 2267593.513 722.239
\18 301426.750 2275963.985 690.386 2018

~O19 302242.273 2275942.144 676.783
2020 298944.405 2282546.744 675.251 2020
2021 298937.480 2282183.963 672.653
2022 298133.905 2273904.137 697.312
2022 298133.951 2273904.117 697.128
2023 298124.692 2273436.795 696.327
2024 293398.478 2269317.286 680.327
2025 293449.758 2272076.187 665.625 PK 2025
2026 290971.551 2272216.112 665.402 PK 2026
2027 290961.072 2272891.307 642.509
2028 287823.890 2277901.074 616.154
2029 287800.225 2277787.948 614.989 600 2029
2035 282987.190 2272354.917 678.302
2036 282971.475 2275291.171 672.010
2038 285469.718 2280387.420 599.874
2039 285366.613 2280333.041 601.373
2040 282824.559 2266225.540 536.800
2041 282828.800 2266189.734 536~528

2042 295070.046 2283155.378 665.855
3100 294485.861 2252762.578 711.367 CONC JAW-22
3101 294739.224 2252369.544 713.227 CONC JAW-19
3102 295159.872 2252073.649 710.980 CONC JAW-16
3103 295233.681 2251812.852 710.681 CONC JAW-15
3104 295635.229 2251938.701 709.326 CONC JAW-17
<105 295621.013 2251952.960 709.244 CONC JAW-18

106 295012.025 2252816.944 711.895 CONC JAW-20
3107 295005.936 2252808.611 711.882 CONC JAW-21
3108 292588.893 2257360.712 693.788 FS CK PK 2005
3110 295080.785 2265164.085 698.932 SET 600
3111 295098.622 2264820.812 699.598 SET 600
3112 295009.213 2264672.088 690.996 SET 600
3113 295200.653 '2265113.153 696.012 SET 600
3114 296069.080 2266281.645 693.493 600 G-16
3115 296091.534 2266714.817 691.436 CONC JAW-616
3116 296093.991 2266719.827 691.797 PIZ
3117 296077.991 2266827.428 691.642 CONC JAW-617
3118 295985.907 2266737.599 691.265 CONC JAW-615
3119 296131.025 2266708.921 693.214 CL CL F-RD/I-RD
3120 302687.525 2276046.330 696.383 CONC JAW-625
3121 302610.989 2276254.201 696.075 LIP MWl-92
3122 302660.546 2276320.884 693.355 LIP MW2-92
3123 302600.018 2276357.842 693.430 LIP MW3-92
3124 302648.181 2276529.495 677.525 CONC JAW-626
3125 302719.014 2276506.205 680.615 CONC JAW-627
3126 302277.830 2276101.550 688.594 CONC JAW-II
3127 302004.822 2276224.440 674.129 CONC JAW-12
3128 301965.118 2276121.163 667.177 CONC JAW-13
3129 302035.479 2276036.114 671.272 CONC JAW-14
3130 301736.355 2276281.179 654.185 CONC JAW-23
3131 301437.160 2276178.932 687.269 CONC JAW-25
1132 301171.898 2275739.635 688.959 CONC JAW-63

133 301039.916 2275699.845 685.786 CONC JAW-62
3134 300933.273 2275714.619 683.017 CONC JAW-61
3135 300889.923 2275808.221 681.462 CONC JAW-60
3-136 300689.655 2275879.274 672.692 CONC JAW-80
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3137 300977.692 2276000.409 682.525 CONC JAW-59
3138 301090.914 2275971.977 685.927 CONC JAW-58
3139 301118.069 2276554.971 655.455 TOP G-30
3140 301337.563 2276366.028 677.082 CONC JAW-68
3141 301677.612 2276782.425 640.609 CONC JAW-24
3142 301422.806 2277113.139 651.511 SET 600
3143 301492.842 2277201.824 655.681 SET 600
3144 301525.493 2277775.372 673.489 CONC JAW-64
3145 301532.760 2277786.849 674.323 CONC EOA-3
3146 301754.977 2277542.679 671.619 CONC EOA-2
3147 302331.692 2278505.765 683.404 CONC EOA-4
3148 302113.179 2278574.583 686.993 CONC JAW-7
3149 301932.159 2278390.345 684.277 CONC JAW-5
3150 301798.671 2278171.589 685.097 TOP G-29
3151 302604.070 2278362.425 684.073 CONC JAW-64
3152 302531.226 2277976.002 692.469 CONC EOA-1
3153 302373.578 2278350.778 688.483 SET 600
3154 302310.389 2278479.770 686.642 SET 600
3155 301426.654 2275963.968 690.399 FS CK 2018
3156 293478.009 2270172.146 674.776 CONC JAW-78
3157 293477.559 2270162.819 674.835 CONC JAW-79
3158 293389.085 2269644.424 678.424 G-46
3159 293377.838 2269645.881 678.450 G-47
3160 294094.323 2269126.728 682.443 LIP G-57
3161 294143.949 2269201.794 683.325 LIP G-58
3162 294229.726 2269098.661 681.970 LIP G-56
3163 293533.514 2268442.560 684.280 TOP G-40
3164 293536.588 2268438.331 684.428 TOP G-41
3165 293628.517 2269126.758 686.255 TOP G-20
3166 293799.681 2269409.356 683.863 TOP G-19
3167 294333.863 2269584.447 684.989 TOP G-17
3168 294485.973 2269970.004 685.796 TOP G-43
3169 294492.643 2269968.518 685.740 TOP G-42
3170 294164.631 2270107.737 681.888 TOP G-45
3171 294176.849 2270109.994 682.036 TOP G-44
3172 294298.234 2268682.812 684.205 LIP G-48
3173 294034.566 '2269584.539 683.391 TOP G-18
3174 292254.885 2276161.786 678.276 CONC WELL YARD-O
3175 298163.347 2275920.274 691.570 CONC 14-A
3176 298133.892 2273904.173 697.203 FS CK 2022
3177 298933.316 2282183.969 672.876 SET 600
3178 298944.343 2282546.773 675.373 FS CK 2020
3179 290961.551 2272086.791 667.912 CL RO-K/CL YO-O
3180 286080.609 2256943.153 666.570 TOP G-12
3181 286524.351 2257480.108 670.415 CL CL K-RD/J-RO
3182 293480.401 2256222.840 687.079 CL CL C-RO/I-RO
3183 285498.920 2260874.061 675.163 CONC 14-F
3184 286199.096 2257143.691 663.230 FS CK 2014
3185 287800.560 2277788.066 614.979 FS CK 2029
3186 288268.479 2278597.329 656.800 600TOPOPTTO 13-F
3187 286557.560 2282801.986 646.944 FS CP 600 2031
3188 286577.668 2282661.918 643.690 FS CP 600 2030
3189 292009.068 2282817.711 659.549 SET 600 NEW /F
3190 291794.397 2282787.022 657.791 SET 600 CP 2028
3191 287800.684 2277787.994 614.966 FS CK 2029
3192 295083.928 2283154.269 665.976 SET 600
3193 295064.813 2282763.322 664.395 SET 600
3194 298958.959 2282638.273 674.011 VOID
3195 298933.457 2282184.002 672.679 FS CK 3177
3196 294671.645 2256262.013 694.638 CONC JAW-36
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I'3197 296005.356 2256025.606 652.781 SET 60D
3198 296138.909 2256015.563 646.777 SET 60D
3199 297767.072 2255418.908 682.423 CONC JAW-619
'1200 297759.982 2255406.165 682.223 CONC JAW-33

01 297766.576 2255403.800 682.423 CONC JAW-34
.)202 298003.935 2255311.060 682.778 CONC JAW-37
3203 297979.473 2255452.097 688.470 CONC JAW-32
3204 297991.665 2255466.349 690.547 CONC JAW-618
3205 294013.907 2253191.340 708.719 FS CK 2003
3206 299416.891 2267439.366 700.569 CONC JAW-77
3207 299892.645 2267414.438 703.867 CONC JAW-57
3208 300057.920 2267988.456 698.919 CONC JAW-56
3209 299889.604 2267896.836 696.436 CONC JAW-55
3210 299621.770 2267899.985 695.786 CONC JAW-54
3211 299600.884 2267990.910 694.349 CONC 16-A
3212 299430.212 2267984.985 694.034 CONC JAW-53
3213 298983.329 2268246.038 695.773 CONC 16-D
3214 298986.446 2268235.552 695.694 CONC 16-E
3215 300002.277 2268670.778 695.655 CONC 16-C
3216 300701.105 2268410.424 699.146 CONC 16-B
3217 303383.163 2266593.928 708.270 CL CL F-RD/D-RD
3218 307096.935 2266565.040 727.305 CL CL F-RD/B-RD
3219 307021.013 2261239.526 724.693 CL CL A-RD/B-RD
3220 301277.557 2263958.297 713.365 FS CK 1057
3221 298203.147 2271214.523 688.401 CONC JAW-72
3222 298192.914 2271212.039 688.444 CONC 12-F
3223 304203.542 2271958.803 717.571 CL CL RD H RD G
3224 298124.712 2273436.788 696.554 FS CK 2023
3600 299637.416 2264505.006 711.101 TOP PVC R10PZ-01
'1S01 299696.710 2264444.329 706.501 TOP PVC R10PZ-02

502 299770.227 2264593.941 710.018 TOP PVC R10PZ-03
3604 300137.502 2264597.154 710 •.681 FS CK 1108
3605 301171.346 2261753.498 716.557 TOP PVC NE PIZ
3606 301167.834 2261748.815 716.606 TOP PVC NE PIZ
3607 301163.838 2261744.806 716.872 TOP PVC NE PIZ
3608 301104.783 2261096.363 716.974 TOP PVC NWS PIZ
3609 301112.195 2261097.075 717.006 TOP PVC NWC PIZ
3610 301120.134 2261098.231 717.279 TOP PVC NWN PIZ
3611 300320.868 2261122.514 712.758 TOP PVC SWN PIZ
3612 300315.168 2261123.929 712.784 TOP PVC CWN PIZ
3613 300309.566 2261125.476 713.302 TOP PVC SWN PIZ
3614 300653.582 2261792.418 716.947 TOP PVC SEE PIZ
3615 300653.860 2261787.553 717.302 TOP PVC SEC PIZ
3616 300654.193 2261782.138 717.715 TOP PVC SEW PIZ
3619 301260.109 2246677.490 692.318 SET 60D
3624 308431.255 2257254.927 719.851 TOP PVC G1
3625 288128.012 2278281.711 654.592 TOP PVC 13D
3626 288119.438 2278285.282 654.211 TOP PVC 13E
3627 289406.497 2281445.829 583.004
3628 289386.571 2281419.639 583.519
3631 290968.311 2272241.739 664.562 VOID
3632 290968.309 2272241.743 664.572 VOID
3633 290968.324 2272241.747 664.549 VOID
3634 290968.321 2272241.745 664.523 VOID
3636 290752.720 2267497.684 686.239 TOP PVC 14C

637 294456.037 2272035.879 649.057 SET PK
,638 294369.021 2272037.522 648.161 SET PK
3641 300768.847 2273471.572 700.048 TOP PVC JAW 621
3642 300773.056 2273415.772 701.239 TOP PVC 6E
3643 300774.660 2273362.352 698.860 TOP PVC JAW 622
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3644 300775.464 2273261.742 700.255 TOP PVC 60
3645 301133.736 2273447.605 704.680 TOP PVC 6F
3646 300960.255 2273445.470 702.682 TOP PVC 6A
3647 300972.396 2273526.286 704.342 TOP PVC JAW 620
3648 300871.410 2273477.455 700.248 TOP PVC 6B
3649 300770.316 2273582.704 699.201 TOP PVC 6G
3650 301048.896 2275807.374 688.348 TOP PVC JAW 69
3651 301086.994 2275822.703 689.917 TOP PVC PIZ?
3652 301106.880 2275820.409 689.021 TOP PVC PIZ?
3653 301115.327 2275820.717 689.411 TOP PVC PIZ?
3654 301109.549 2275804.808 689.697 TOP PVC PIZ?
3655 301103.027 2275787.140 689.795 TOP PVC PIZ?
3656 301106.854 2275852.937 690.491 TOP PVC PIZ?
3658 297090.861 2270105.307 656.081 G15 +1.258TO PVC
3660 298035.122 2270441.183 689.995 TOP PVC 12G
3661 297294.431 2271125.723 690.369 TOP PVC 12E
3662 299254.490 2271455.995 702.358 TOP PVC C3
3663 299169.731 2271406.308 703.447 TOP PVC C4
3664 299117.099 2271409.033 702.935 TOP PVC C5
3665 301574.798 2269740.834 674.047 TOP PVC SL-91
3666 302383.992 2268977.120 681.117 TOP PVC SL-81
3667 302311.372 2269017.174 681.406 TOP PVC JAW-601
3669 291119.772 2254639.534 688.837 600 NAIL 2045
3670 291209.225 2254913.385 693.978 600 NAIL 2044
3671 290488.486 2255342.011 680.888 TOP PVC DA-2
3672 290436.273 2255121.330 690.963 600 NAIL 2046
3673 290457.856 2254760.350 692.381 600 NAIL 2047
3674 295034.972 2257762.120 628.437 SET PK
3675 295164.164 2257893.574 628.906 SET PK
3676 298415.974 2258672.431 699.756 SET PK
3689 298714.475 2269728.117 689.602 TOP PVC 12H
3692 303620.579 2268948.896 691 •.760 VOID
3693 303583.617 2269008.879 683.653 VOID
3694 303583.882 2269004.797 686.803 TOP PVC Zl-6
3800 282970.939 2275157.383 674.598 600 2037
3801 283003.561 2272237.339 677.436 SET 600
3802 282997.378 2272342.274 678.008 SET 600
3803 282971.079 2275157.359 674.562 FS CK 2037/3800
3804 301352.554 2246677.071 693.873 600 G31/CP 3618
3805 301352.513 2246677.097 693.905 CK ON SAME 3618
3806 301260.178 2246677.441 692.251 600 G31/CP 3619
3807 301260.182 2246677.428 692.260 CK SAME AS 3619
3808 306229.536 2250613.851 717.720 FS CK 2008
3809 299889.983 2258628.531 701.606 FS CK 1139
3810 299168.058 2257981.051 704.061 TOP PVC JAW-65
3811 299373.942 2258039.468 703.786 TOP PVC JAW 26
3812 299459.600 2258077.999 703.359 TOP PVC GP 1
3813 299870.694 2257854.092 708.337 TOP PVC G 4
3814 299914.286 2257836.626 707.459 TOP PVC GP 5
3815 299761.545 2257131.497 713.628 TOP PVC GP 4
3816 299482.163 2257121.988 706.562 TOP PVC T 4
3817 298640.676 2257049.021 689.097 GRNO AT G 5+3.23
3818 298888.744 2257105.727 698.416 TOP PVC JAW 28
3819 298405.029 2257400.410 695.479 TOP PVC G 7
3820 298438.177 2257546.515 686.519 TOP PVC JAW 27
3821 299890.024 2258628.539 701.661 FS CK 1139
3822 298556.607 2262676.483 691.035 TOP PVC 14E
3823 301315.976 2265576.538 716.841 FS CK 1
3824 ·290960.991 2272891.281 642.409 FS CK 2027
3825 287166.847 2273458.783 676.806 TOP CONC 140
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3826 293449.675 2272076.242 665.690 FS CK 2025 C»
3827 302242.295 2275942.040 676.809 FS CK 2019
3828 302630.079 2276346.813 692.466 TOP PVC CWP
3829 302242.139 2275942.170 676.747 FS CK 2019
1830 302311.520 2269017.603 681.472 TOP PVC JAW-601

831 298811.877 2271188.792 685.220 TOP PVC JAW- 70
3832 301258.036 2269865.805 690.985 SET60D FOR G14
3833 302744.967 2268552.317 702.831 FS CK 1142

Combination scale factors:

Ground-to-grid = 0.999945715386487
Grid-to-Ground = 1.00005428756049
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Proj# 97-219: Harza, Iowa

Datum = NAD83
Zone = Iowa South
Units = U.S. feet

FILE: HARZA3.WK4
90297A.TXT

Combination scale factors

DATE 9/02197

Note ='*****' Requires field checks

14

Ground-to-grid =0.999945715386487
Grid-to-Ground = 1.00005428756049

Point Northing Easting Elev Desc Measure+/- Top of PVC

3223 304203.542 2271958.803 717.571 CL CL RD H RD G
3182 293480.401 2256222.840 687.079 CL CL C-RD/I-RD
3218 307096.935 2266565.040 727.305· CL CL F-RD/8-RD
3217 303383.163 2266593.928 708.270 CL CL F-RD/D-RD
3179 290961.551 2272086.791 667.912 CL RD-KlCl YD-D
3181 286524.351 2257480.108 670.415 CL CL K-RD/J-RD
3219 307021.013 2261239.526 724.693 CL CL A-RD/8-RD
3119 296131.025 2266708.921 693.214 CL Cl F-RD/I-RD
3116 296093.991 2266719.827 691.797 PIZ 691.797
1181 298818.822 2271164.536 681.650 CONC 10-A 2.10 683.750
1182 298806.450 2271150.950 681.550 CONC 10-8 2.39 683.940
1184 298784.750 2270801.449 679.140 CONC 12-A 2.11 681.250
1187 297915.940 2270847.355 689.230 CONC 12-8 2.21 691.440
1185 297922.068 2270834.599 689.180 CONC 12-C 2.48 691.660
1186 297912.505 2270838.1Os. 689.280 CONC 12-D 1.98 691.260
3661 297294.431 2271125.723 690.369 TOP PVC 12E" 0.00 690.369
3222 298192.914 2271212.039 688.260 CONC 12-F 2.28 690.540
3660 298035.122 2270441.183 689.995 TOP PVC 12G" 0.00 689.995
3689 298714.475 2269728.117 689.602 TOP PVC 12H" 0.00 689.602
3356 287765.677 2277255.505 629.589 13-8 -0.05 629.539
3625 288128.012 2278281.711 654.592 TOP PVC 13D" 0.00 654.592
3626 288119.438 2278285.282 654.211 TOP PVC 13E" 0.00 654.211
3355 288227.218 2278612.309 660.554 LIP OF LID 13-F -0.11 660.444
3175 298163.347 2275920.274 691.570 CONC 14-A 2.26 693.830
3174 292254.885 2276161.786 678.276 CONC 14-8 2.56 680.836
3636 290752.72 2267497.684 686.239 TOP PVC 14C" 0.00 686.239
3635 287166.854 2273457.530 679.053 TOP PVC 14-D 0.00 679.053
3617 298555.568 2262676.38 691.278 TOP PVC 14-E 0.00 691.278
3183 285498.920 2260874.061 675.163 CONC 14-F 2.04 677.203
3211 299600.884 2267990.910 694.349 CONC 16-A 1.95 696.299
3216 300701.105 2268410.424 699.146 CONC 16-8 1.95 701.096
3215 300002.277 2268670.778 695.655 CONC 16-C 2.03 697.685
3213 298983.329 2268246.038 695.773 CONC 16-D 1.89 697.663
3214 298986.446 2268235.552 695.694 CONC 16-E 1.86 697.554
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3649 300770.316 2273582.704 699.201 TOP PVC 6G" 0.00 699.201

""'1)2 299254.49 2271455.995 702.357 TOP PVC C3" 0.00 702.357

3 299169.731 2271406.308 703.447 TOP PVC C4" 0.00 703.447

~,,04 299117.099 2271409.033 702.935 TOP PVC C5" 0.00 702.935

3612 300315.168 2261123.929 712.784 TOP PVC CWN PIZ" 0.00 712.784

3828 302630.079 2276346.813 692.466 TOP PVC CWP 0.00 692.466 ADDED

3315 290997.363 2254503.286 673.527 CONC DA-1 2.25 675.777

3671 290488.486 2255342.011 680.888 TOP PVC DA-2" 0.00 680.888

1122 307925.943 2261360.149 728.611 RIM DM5 -0.6 728.011 REVISED ELEV.

1125 308178.593 2261345.933 729.195 TOP/CAP DMSS 729.195

1129 308266.411 2261314.697 729.060 TOP/CAP DM1 -1.03 728.030 REVISED ELEV.

1123 308175.965 2261326.855 729.123 RIM DM10 -0.68 728.443 REVISED ELEV.

1130 308272.300 2261332.269 729.090 TOP/CAP DM2 -0.64 728.450 REVISED ELEV.

1138 308176.054 2261326.868 729.165 TOP/CAP DM4 -0.62 728.545 REVISED ELEV.

1136 308424.869 2261281.376 729.467 TOP/CAP DM7 -0.8 728.667 REVISED ELEV.

1137 308292.884 2261365.917 728.893 TOP/CAP DM8 -0.78 728.113 REVISED ELEV.

1128 308243.321 2261293.952 729.080 TOP/CAP DM9 -- -NEED-

3152 302531.226 2277976.002 692.469 CONC EDA-1 2.90 695.369
3146 301754.977 2277542.679 671.619 CONC EDA-2 1.60 673.219

3145 301532.760 2277786.849 674.323 CONC EDA-3 2.27 676.593

3147 302331.692 2278505.765 683.404 CONC EDA-4 1.80 685.204

1200 299345.746 2257404.934 708.306 CONC ET-3 2.43 710.736

1106 300870.993 2261809.535 714.096 TOP FL-1 -0.42 713.676

1088 300321.519 2261176.865 713.570 TOP FL-10 -0.86 712.710

1101 300623.155 2261753.659 714.130 TOP FL-2 -0.94 713.190

1098 300516.272 2261578.971 716.310 TOP FL-3 -0.24 716.070

1092 300428.189 2261389.670 712.840 TOP FL-4 -0.38 712.460
1073 301108.863 2261367.085 717.450 TOP FL-6 -0.41 717.040

1075 301129.076 2261217.207 717.190 TOP FL-7 -1.22 715.970
1081 300964.661 2261058.168 719.700 TOP FL-8 -1.16 718.540
1083 300605.403 2261093.883 714.660 TOP FL-9 -0.55 714.110

""'~4 308431.255 2257254.927 719.851 TOP PVC G-1 0.00 719.851
8 290362.463 2254583.304 681.921 CONC G-10 3.42 685.341 09/02197

_",16 290363.429 2255073.451 691.643 GRND G-11 3.39 695.033
3180 286080.609 2256943.153 666.570 TOP G-12 -0.50 666.070
3321 285340.429 2256682.915 650.142 TOP G-13 -0.75 649.392
3900 301223.155 2269900.129 678.59 TOP PVC G-14 -2.65 675.940 09/02197
3658 297090.861 2270105.307 660.208 TOP PVC G15 0.00 660.208
3114 296069.080 2266281.645 693.493 600 G-16 2.62 696.113
3167 294333.863 2269584.447 684.989 TOP G-17 -0.78 684.209
3173 294034.566 2269584.539 683.391 TOP G-18 -0.60 682.791
3166 293799.681 2269409.356 683.863 TOP G-19 -0.46 683.403
3357 306250.000 2251075.750 718.07 Top PVC G-2 0.00 718.070
3165 293628.517 2269126.758 686.255 TOP G-20 -0.48 685.775
3358 282927.210 2266240.673 540.870 TOP PVC G-21 0.00 540.870 ADDED
3362 283054.139 2272254.625 678.036 TOP PVC G-22 0.00 678.036 ADDED
3361 283038.354 2275300.304 671.73 TOP PVC G-23 0.00 671.730 ADDED
3359 285423.67 2280303.83 602.373 TOP PVC G-24 0.00 602.373 ADDED
3308 286728.663 2282607.649 631.090 TOP WELL G-25 -0.37 630.720 REVISED ELEV.
3307 291572.369 2282728.111 659.921 TOP WELL G-26 -3.5 656.421 09/02197
3323 295091.229 2282664.394 666.845 TOP G-27 -0.67 666.175
3322 298829.667 2282580.547 674.691 CONC G-28 3.41 678.101
3150 301798.671 2278171.589 685.097 TOP G-29 -0.77 684.327
3300 303605.525 2246948.516 688.020 WELL G-3 -1.25 686.770
3139 301118.069 2276554.971 655.455 TOP G-30 -0.70 654.755
3621 301369.519 2246846.139 669.618 TOP PVC G-31 0.00 669.618 ADDED
1205 299871.185 2257854.270 705.980 GRND G-4 2.19 708.170
3163 293533.514 2268442.560 684.280 TOP G-40 -0.20 684.080
3164 293536.588 2268438.331 684.428 TOP G-41 -0.20 684.228
3169 294492.643 2269968.518 685.740 TOP G-42 -0.47 685.270
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3168 294485.973 2269970.004 685.796 TOP G-43 -0.20 685.596
3171 294176.849 2270109.994 682.036 TOP G-44 -0.02 682.016 c~{"',

3170 294164.631 2270107.737 681.888 TOP G-45 -0.51 681.378
3158 293389.085 2269644.424 678.424 GRND G-46 2.02 680.444
3159 2933n.838 2269645.881 678.450 GRND G~7 2.14 680.590
3172 294298.234 2268682.812 684.205 LIP G-48 -1.10 683.105
3312 307173.596 2267602.088 720.429 TOP G~9 -0.40 720.029
3817 298640.676 2257049.021 689.097 GRND G-5 3.23 692.327 ADDED
3631 294463.361 2271971.047 648.02 TOP PUMP G-51 TOP PUMP»' 648.02 ADDED
3351 290931.405 2272885.614 636.739 TOP PVC G-52 0.00 636.739
3352 290938.263 2272872.350 637.019 TOP PVC G-53 0.00 637.019
3353 287849.316 2277849.862 613.744 TOP PVC G-54 0.00 613.744
3354 287858.386 2277845.893 613.084 TOP PVC G-55 0.00 613.084
3162 294229.726 2269098.661 681.970 LIP G-56 -0.07 681.900
3160 294094.323 2269126.728 682.443 LIP G-57 0.00 682.443
3161 294143.949 2269201.794 683.325 LIP G-58 -0.05 683.275
1213 298712.920 2257973.975 704.572 TOP G-6 -0.53 704.042
3819 298405.029 2257400.410 695.479 TOP PVC G-7 0.00 695.479 ADDED
3677 295073.534 2257681.42 614.362 TOP PVC G-8 0.00 614.362 ADDED
3313 291348.179 2254924.652 692.108 CONC G-9 2.75 694.858
3812 299459.6 2258077.999 703.359 TOP PVC GP-1 0.00 703.359 ADDED
1207 299762.081 2257131.227 710.786 CONC GP~ 2.19 712.976
1206 299914.997 2257836.633 704.608 CONC GP-5 2.78 707.388
1212 299112.673 2257685.055 702.646 GRND GV6 2.20 704.846
1191 301378.446 2269942.803 682.905 CONC GZ-1 2.83 685.735
1194 301369.735 2269782.544 671.240 CONC GZ-2 2.37 673.610
1044 302164.478 2263899.531 725.507 TOP GZ2-1 0.00 725.507
1024 301048.479 2264894.673 713.210 CONC GZ2-18 3.13 716.340
1023 301076.665 2264894.256 713.280 CONC GZ2-18A 4.06 717.340
1000 301349.483 2265868.775 713.155 GRND GZ2-19 3.10 716.255 09/02197
1195 301383.954 2269776.471 671.560 CONC GZ-2A 2.50 674.060
1193 301359.666 2269625.402 678.060 CONC GZ-3 2.70 680.760

,*~",.,.,

1154 303801.174 2264358.788 724.257 CONC GZ3-1 2.75 727.007
1153 303881.590 2264509.526 724.716 CONC GZ3-2 2.67 727.386
1156 303648.979 2264636.891 722.925 GRND GZ3-3 2.59 725.515
1152 303483.671 2264626.540 721.718 CONC GZ~ 4.19 725.908
1155 303521.840 2264561.022 722.886 CONC GZ3-5 3.63 726.516
3694 303583.882 2269004.797 686.803 GRND GZ-6 2.96 689.763 ADDED
1196 302384.530 2268976.446 679.190 CONC JAW 2.10 681.290
1211 298888.641 2257105.351 ' 698.558 TOP JAW - 698.558
3314 291010.029 2254502.797 674.447 CONC JAW 1
3303 295053.699 2264610.153 686.856 CONC JAW 10 2.06 688.916
3317 290453.071 2254903.05 682.751 CONC JAW 2 2.29 685.041
3304 301600.473 2277336.615 657.951 CONC JAW 4 3.05 661.001
3305 302366.369 2278608.671 675.402 CONC JAW 6 2.64 678.042
3126 3022n.830 2276101.550 688.594 CONC JAW-11 2.42 691.014
3127 302004.822 2276224.440 674.129 CONC JAW-12 2.68 676.809
3128 301965.118 2276121.163 667.177 CONC JAW-13 2.43 669.607
3129 302035.479 2276036.114 671.272 CONC JAW-14 2.70 673.972
3103 295233.681 2251812.852 710.681 CONC JAW-15 2.20 712.881
3102 295159.872 2252073.649 710.980 CONC JAW-16 2.09 713.070
3104 295635.229 2251938.701 709.326 CONC JAW-17 2.50 711.826
3105 295621.013 2251952.960 709.244 CONC JAW-18 2.50 711.744
3101 294739.224 2252369.544 713.227 CONC JAW-19 2.54 715.767
3106 295012.025 2252816.944 711.895 CONC JAW-20 1.92 713.815
3107 295005.936 2252808.611 711.882 CONC JAW-21 2.78 714.662
3100 294485.861 2252762.578 711.367 CONC JAW-22 2.20 713.567
3130 301736.355 2276281.179 654.185 CONC JAW-23 3.11 657.295
3141 3016n.612 2276782.425 640.609 CONC JAW-24 2.53 643.139
3131 301437.160 2276178.932 687.269 CONC JAW-25 2.64 689.909
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3811 299373.942 2258039.468 703.786 TOP PVC JAW-26 0.00 703.786 ADDED
~I) 298438.177 2257546.515 686.519 TOP PVC JAW-27 0.00 686.519 ADDED

3 298888.744 2257105.727 698.416 TOP PVC JAW-28 0.00 698.416 ADDED

'109 299948.442 2264587.866 711.170 CONC JAW-29 2.76 713.930

1111 299839.400 2264653.919 711.367 CONC JAW-30 2.78 714.147

1110 299859.016 2264589.765 710.973 CONC JAW-31 2.50 713.473

3203 297979.473 2255452.097 688.470 CONC JAW-32 2.26 690.730

3200 297759.982 2255406.165 682.223 CONC JAW-33 2.52 684.743

3201 297766.576 2255403.800 682.423 CONC JAW-34 2.46 684.883

3350 296256.474 2256029.285 640.043 JAW-35 2.70 642.743

3196 294671.645 2256262.013 694.638 CONC JAW-36 2.16 696.798 ADDED

3202 298003.935 2255311.060 682.778 CONC JAW-37 2.14 684.918

1160 305276.840 2268728.809 693.450 CONC JAW-38 $$ 3.07 696.520

1161 304921.959 2268844.065 692.377 CONC JAW-39 $$ 2.84 695.217
1162 304746.152 2268941.368 692.960 CONC JAW-40 $$ 2.88 695.840
1163 304334.821 2269059.094 691.650 CONC JAW41 $$ 2.91 694.560

1164 303961.046 2269158.743 686.870 CONC JAW42$$ 2.95 689.820

1175 302681.639 2269208.769 693.920 CONC JAW43 3.10 697.020

1174 302450.366 2269297.666 694.930 CONC JAW-44 3.74 698.670
1173 302416.574 2269530.054 702.980 CONC JAW45 2.74 705.720
1172 301997.247 2269809.250 694.270 CONC JAW~ 2.84 697.110
1171 302494.890 2270005.142 708.920 CONC JAW47 2.65 711.570

1165 303599.770 2269677.731 701.480 CONC JAW-48 2.70 704.180
3149 301932.159 2278390.345 684.277 CONC JAW-5 2.58 686.857
1167 304420.740 2269872.193 714.323 CONC JAW-SO 2.53 716.853
1169 304887.245 2269646.032 714.648 CONC JAW-51 3.24 717.888
1168 305164.915 2269635.854 717.357 CONC JAW-52 2.80 720.157
3212 299430.212 2267984.985 694.034 CONC JAW-53 2.08 696.114
3210 299621.770 2267899.985 695.786 CONC JAW-54 2.30 698.086
3209 299889.604 2267896.836 696.436 CONC JAW-55 2.25 698.686
3208 300057.920 2267988.456 698.919 CONC JAW-56 2.29 701.209
~~'17 299892.645 2267414.438 703.867 CONC JAW-57 2.10 705.967

3 301090.914 2275971.977 685.927 CONC JAW-58 2.96 688.887
... ,J7 300977.692 2276000.409 682.525 CONC JAW-59 2.58 685.105
3135 300889.923 2275808.221 681.462 CONC JAW~O 2.75 684.212
3667 302311.372 2269017.174 681.406 TOP PVC JAW~1" 0.00 681.406
1166 304335.733 2269943.285 711.212 CONC JAW~02 2.70 713.912

1170 304880.647 2269640.333 714.792 CONC JAW~3 2.63 717.422
1146 303445.158 2263209.630 719.395 CONC JAW~04 2.41 721.805
1145 303276.611 2265625.675 717.758 CONC JAW~05 2.23 719.988
1149 305421.489 2265655.308 720.294 CONC JAW~06 2.00 722.294
1147 305655.806 2263723.586 727.761 CONC JAW~7 2.35 730.111
1148 306360.240 2262749.743 727.702 CONC JAW~08 2.14 729.842
1150 305412.772 2265654.983 720.061 CONC JAW~9 2.13 722.191
3134 300933.273 2275714.619 683.017 CONC JAW~1 2.46 685.477
1108 300045.752 2264586.196 710.143 CONC JAW~10 2.64 712.783
1112 299833.600 2264775.598 710.812 CONC JAW~11 2.20 713.012
1113 299564.791 2264674.316 707.951 CONC JAW~12 1.11 709.061
3144 301525.493 2277775.372 673.489 CONC JAW~14$$ 2.25 675.739 CHANGED/CHECK
3118 295985.907 2266737.599 691.290 CONC JAW~15 2.21 693.500
3115 296091.534 2266714.817 691.430 CONC JAW~16 2.33 693.760
3117 296077.991 2266827.428 691.570 CONC JAW~17 2.26 693.830
3204 297991.665 2255466.349 690.547 CONC JAW~18 2.37 692.917
3199 297767.072 2255418.908 682.423 CONC JAW~19 2.14 684.563
3133 301039.916 2275699.845 685.786 CONC JAW~2 2.62 688.406
3647 300972.396 2273526.286 704.342 TOP PVC JAW~20" 0.00 704.342
3641 300768.834 2273471.546 700.047 TOP PVC JAW~21 0.00 700.047
3643 300774.648 2273362.323 698.859 TOP PVC JAW~22 0.00 698.859
3310 306235.261 2261043.987 724.706 CONC JAW~23 2.18 726.886
3311 306175.613 2261141.127 725.296 CONC JAW~24 2.20 727.496
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3120 302687.525 2276046.330 696.383 CONC JAW-B25 2.05 698.433
3124 302648.181 2276529.495 677.525 CONC JAW-B26 2.27 679.795
3125 302719.014 2276506.205 680.615 CONC JAW-B27 2.48 683.095
3132 301171.898 2275739.635 688.959 CONC JAW-B3 2.53 691.489
3151 302604.070 2278362.425 684.073 CONC JAW-64 2.64 686.713
3810 299168.058 2257981.051 704.061 TOP PVC JAW-B5 0.00 704.061 ADDED
3140 301337.563 2276366.028 677.082 CONC JAW-aa 2.53 679.612
3650 301048.896 2275807.374 688.348 TOP PVC JAW-B9" 0.00 688.348
3148 302113.179 2278574.583 686.993 CONC JAW-7 2.33 689.323
3831 298811.877 2271188.792 685.220 TOP PVC JAW-70 0.00 685.220 REVISED Pnt. No.
1183 298716.584 2271123.916 682.250 CONC JAW-71 2.36 684.610
3221 298203.147 2271214.523 688.140 CONC JAW-72 2.95 691.090
1188 298118.866 2271156.721 689.710 CONC JAW-73 2.70 692.410
1178 297910.346 2271594.371 691.360 CONC JAW-74 2.59 693.950
1177 298524.797 2271746.503 688.780 CONC JAW-75 3.19 691.970
3360 285416.046 2280296.136 603.413 TOP PVC JAW-76 0.00 603.413 ADDED
3206 299416.891 2267439.366 700.569 CONC JAW-77 2.19 702.759
3156 293478.009 2270172.146 674.776 CONC JAW-78 2.93 677.706
3157 293477.559 2270162.819 674.835 CONC JAW-79 2.78 677.615
3301 295355.342 2265187.483 695.432 CONC JAW-a 2.14 697.572
3136 300689.655 2275879.274 672.692 CONC JAW-aO 2.64 675.332
3302 295016.740 2265224.458 695.282 CONC JAW-9 2.10 697.382
3629 289366.603 2281379.246 585.419 TOP PVC JAZ-B29 0.00 585.419
1124 308178.019 2261336.498 729.136 TOP/NO-CAP MW1-1-94* 0.00 729.136 GRNOooTOP PVC

1069 301172.239 2261315.461 716.740 TOP MW1-91 -0.59 716.150
3121 302610.989 2276254.201 696.075 LIP MW1-92 -0.06 696.015
1134 308342.379 2261251.724 728.939 TOP/NO-CAP MW2-2-94* 0.00 728.939 GRNO=TOP PVC

1071 301173.217 2261324.106 716.650 TOP MW2-91 -0.18 716.470
3122 302660.546 2276320.884 693.355 LIP MW2-92 0.05 693.405
1135 308380.666 2261274.191 728.821 TOP/CAP M~3-94* -0.4 728.421
1099 300565.419 2261636.497 714.360 CONC M~91 1.68 716.040
3123 302600.018 2276357.842 693.430 LIP M~92 0.13 693.560
1131 308260.722 2261340.740 728.558 TOP/CAP MW4-4-94* -0.45 728.108
1095 300513.894 2261536.143 716.620 TOP MW4-91 -0.23 716.390
1126 308222.435 2261387.561 729.073 TOP/CAP MW5-5-94* -0.21 728.863
1093 300488.133 2261484.503 714.454 GRND MW5-91 2.44 716.894
1127 308222.264 2261339.368 728.778 TOP/CAP MW6-6-94* -0.32 728.458
1090 300392.634 2261320.796 710.081 CONC MW6-91 1.47 711.551
3606 301167.834 2261748.815 716.606 TOP PVC NE PIZ" 0.00 716.606
3607 301163.838 2261744.806 716.872 TOP PVC NE PIZ" 0.00 716.872
3605 301171.346 2261753.498 716.557 TOP PVC NE PlZ" 0.00 716.557
3609 301112.195 2261097.075 717.006 TOP PVC NWC PIZ" 0.00 717.006
3610 301120.134 2261098.231 717.279 TOP PVC NWN PIZ" 0.00 717.279
3608 301104.783 2261096.363 716.974 TOP PVC NWS PIZ" 0.00 716.974
1102 300653.405 2261792.278 716.997 TOP PIEZO 0.00 716.997
1103 300653.765 2261787.655 717.325 TOP PIEZO 0.00 717.325
1104 300653.985 2261782.123 717.764 TOP PIEZO 0.00 717.764
1077 301112.180 2261097.033 717.065 TOP PIEZOMETE 0.00 717.065
1078 301120.018 2261098.303 717.357 TOP PIEZOMETE 0.00 717.357
1076 301104.788 2261096.505 717.016 TOP PIEZOMETE 0.00 717.016
1086 300309.806 2261125.278 713.332 TOP PIZO 0.00 713.332
1085 300315.328 2261123.841 712.840 TOP PIZO 0.00 712.840
1084 300320.853 2261122.450 712.758 TOP PIZO 0.00 712.758
3651 301086.994 2275822.703 689.917 TOP PVC PIZ?" 0.00 689.917
3655 301103.027 2275787.14 689.795 TOP PVC PIZ?" 0.00 689.795
3654 301109.549 2275804.808 689.697 TOP PVC PIZ?" 0.00 689.697
3652 301106.88 2275820.409 689.021 TOP PVC PIZ?" 0.00 689.021
3653 301115.327 2275820.717 689.411 TOP PVC PIZ?" 0.00 689.411
3656 301106.854 2275852.937 690.491 TOP PVC PIZ?" 0.00 690.491
3600 299637.416 2264505.006 711.101 TOP PVC R10PZ-01" 0.00 711.101
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3601 299696.71 2264444.329 706:501 TOP PVC R10PZ-02'' 0.00 706.501
- '~ 299770.227 2264593.941 710.018 TOP PVC R10PZ-03'' 0.00 710.018

J 298796.328 2270451.148 666.157 GRND R02-PZ-29
~o15 300653.86 2261787.553 717.302 TOP PVC SEC PIZ" 0.00 717.302
3614 300653.582 2261792.418 716.947 TOP PVC SEE PIZ" 0.00 716.947
3616 300654.193 2261782.138 717.715 TOP PVC S8N PIZ" 0.00 717.715
3666 302383.992 2268977.12 681.117 TOP PVC SL-81" 0.00 681.117
3665 301574.798 2269740.834 674.047 TOP PVC SL-91" 0.00 674.047
3611 300320.868 2261122.514 712.758 TOP PVC SWN PIZ" 0.00 712.758
3613 300309.566 2261125.476 713.302 TOP PVC SWN PIZ" 0.00 713.302
1201 299883.823 2257421.555 710.980 CONC T-1 1.67 712.650
1066 302425.189 2265207.566 722.820 CONC T10 2.20 725.020
1065 302426.170 2265198.842 722.600 CONC T11 1.86 724.460
1064 302418.178 2265202.953 723.060 CONC T12 2.06 725.120
1048 302089.812 2265732.512 717.856 CONC T13 2.06 719.916
1049 302090.032 2265724.694 717.774 CONC T14 2.05 719.824
1050 302090.180 2265715.282 717.607 CONC T15 2.07 719.677
1056 301883.894 2265729.415 715.747 CONC T16 2.06 717.807
1055 301884.272 2265721.686 715.881 CONC T17 1.96 717.841
1054 301877.897 2265724.602 715.566 CONC T18 1.97 717.536
1008 301243.938 2265472.365 714.802 CONC T-19 2.41 717.212
1006 301251.825 2265467.897 714.664 CONC T-20 2.37 717.034
1007 301252.291 2265475.115 714.710 CONC T-21 2.08 716.790
1014 301249.834 2265262.382 713.604 CONC T22 2.10 715.704
1016 301249.873 2265254.830 713.453 CONC T23 2.18 715.633
1015 301243.154 2265258.517 713.690 CONC T24 2.10 715.790
1020 301229.834 2264971.730 713.200 CONC T25 2.28 715.480
1022 301229.542 2264964.784 713.360 CONC T26 2.07 715.430
1021 301222.213 2264969.722 713.520 CONC T27 2.12 715.640
1030 301237.442 2264783.361 713.670 CONC T28 2.10 715.770
1029 301237.137 2264775.139 713.740 CONC T29 2.05 715.790
• ~")8 301228.784 2264779.752 713.910 CONC T30 2.23 716.140

3 301236.491 2264399.310 713.260 CONC T31 2.02 715.280
,v~6 301236.412 2264390.064 712.850 CONC T32 2.00 714.850
1032 301236.822 2264424.861 713.644 CONC T33 1.86 715.504
1042 301162.728 2264132.312 712.770 CONC T34 2.28 715.050
1041 301162.285 2264126.778 712.610 CONC T35 3.40 716.010
1040 301157.432 2264131.292 712.520 CONC T36 2.43 714.950
3816 299482.163 2257121.988 706.562 TOP PVC T-4 0.00 706.562 ADDED
1208 299582.157 2257124.675 ' 707.440 CONC T-5 2.15 . 709.590
1204 299884.026 2257431.597 711.209 CONC T-6 1.66 712.869
1210 299304.779 2257118.074 703.673 TOP T-9 -0.37 703.303
1133 308251.372 2261254.018 728.791 TOP/CAP ???1-94 728.791

$$ Per Lori Landesh wells were miss marked or not marked
Well Shot as No. 3144 should be JAW 614
points 1160-1164 were given the well names by Lori
points 1122.1124.1125 posible DM-5. 1-94 COULD NOT READ IN FIELD
JAW-49 Unknown location per Lori
T-2 & T-3 were destroyed by ECC per Lori
R01-PZ·96 Was destroyed by lawn mower per Lori
JAW·76 was miss labeled, was point 1180, now is point 3360 & JAW-70 is point 3831
the "GZ'" & "MW" wells were renamed per Harza well inventory
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Proj# 97-219: Harza, Iowa

Datum =NAD8 Units =U.S. feet
Zone =Iowa South

Note =........ Requires field checks

Combination scale factors
DATE:9/02/97

GrolJnd-to-grid = 0.999945715386487
Grid-to-Ground =1.00005428756049

FILE: HARZA4.WK4
902978.TXT

Point Northing Easting Elevatio Descriptor Well No.

1006 301251.83 2265467.90 714.664 CONC
1007 301252.29 2265475.12 714.710 GRND
1008 301243.94 2265472.37 714.802 CONC
1181 298818.82 2271164.54 681.650 CONC 10-A
1182 298806.45 2271150.95 681.550 CONC 10-8
1184 298784.75 2270801.45 679.140 CONC 12-A
1187 297915.94 2270847.36 689.230 CONC 12-8
1185 297922.07 2270834.60 689.180 CONC 12-C
1186 297912.51 2270838.11 689.280 CONC 12-0
3661 297294.43 2271125.72 688.53 GRND 12E" CHANGE ELEV.
3222 298192.91 2271212.04 688.260 CONC 12-F
3660 298035.12 2270441.18 687.97 GRND 12G" CHANGE ELEV.
3689 298714.48 2269728.12 6'88.13 GRND 12H" CHANGE ELEV.
3356 287765.68 2277255.51 627.67 GRND 13-8 ADDED
3625 288128.01 2278281.71 652.84 GRND 130" CHANGE ELEV.
3626 288119.44 2278285.28 652.56 GRND 13E" CHANGE ELEV.
3355 288227.22 2278612.31 658.65 GRND 13-F ADDED
3175 298163.35 2275920.27 691.570 CONC 14-A
3174 292254.885 2276161.786 678.276 CONC 14-8 ADDED
3636 290752.72 2267497.68 684.35 GRND 14C" CHANGE ELEV.
3825 287166.847 2273458.783 676.806 TOP CONC 140 ADDED
3617 298555.57 2262676.38 689.81 GRND 14-E ADDED
3183 285498.92 2260874.06 675.163 CONC 14-F
3211 299600.88 2267990.91 694.349 CONC 16-A
3216 300701.11 2268410.42 699.146 CONC 16-8
3215 300002.28 2268670.78 695.655 CONC 16-C
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3213 298983.33 2268246.04 695.773 CONC 16-0
3214 298986.45 2268235.55 695.694 CONC 16-E
3646 300960.26 2273445.47 702.08 GRND 6A" CHANGE ELEV.
')'148 300871.41 2273477.46 700.05 GRND 68" CHANGE ELEV.

44 300775.46 2273261.74 698.76 GRND 60" CHANGE ELEV.
3642 300773.06 2273415.77 698.14 GRND 6E" CHANGE ELEV.
3645 301133.74 2273447.61 704.28 GRND 6F" CHANGE ELEV.
3649 300770.32 2273582.7 699.1 GRND 6G" CHANGE ELEV.
3662 299254.49 2271456 699.86 GRND C3" CHANGE ELEV.
3663 299169.73 2271406.31 700.95 GRND C4" CHANGE ELEV.
3664 299117.1 2271409.03 700.44 GRND C5" CHANGE ELEV.
3612 300315.17 2261123.93 711.08 GRND CWN PIZ" CHANGE ELEV.
3828 302630.079 2276346.813 690.67 GRND CWP ADDED
3315 290997.36 2254503.29 673.53 CONC OA-1
3671 290488.49 2255342.01 678.29 GRND DA-2" CHANGE ELEV.
1125 308178.593 2261345.933 729.195 TOP/CAP OM $$
1129 308266.411 2261314.697 729.060 TOP/CAP DM1
1123 308175.965 2261326.855 729.123 TOP/CAP OM10
1130 308272.300 2261332.269 729.090 TOP/CAP OM2
1138 308176.054 2261326.868 729.165 TOP/CAP OM4
1122 307925.943 2261360.149 728.611 TOP/CAP OM5
1136 308424.869 2261281.376 729.467 TOP/CAP OM7
1137 308292.884 2261365.917 728.893 TOP/CAP OM8
1132 308292.848 2261365.914 728.844 TOP/CAP OM8
1128 308243.321 2261293.952 729.080 TOP/CAP OM9
"152 302531.23 2277976.00 692.469 CONC EOA-1

46 301754.98 2277542.68 671.619 CONC EOA-2
3145 301532.76 2277786.85 674.323 CONC EDA-3
3147 302331.69 2278505.77 683.404 CONC EOA-4
1200 299345.75 2257404.93 708.306 CONC ET3
1105 300871.71 2261809.03 711.34 GRND FL-1
1087 300322.96 2261176.72 110.92 GRND FL-10
1100 300624.14 2261752.83 711.45 GRND FL-2
1097 300517.34 2261578.24 714.21 GRNO FL-3
1091 300428.87 2261389.37 710.40 GRNO FL-4
1072 301109.94 2261367.33 714.33 GRND FL-6
1074 301130.07 2261217.29 714.13 GRND FL-7
1080 300965.90 2261058.05 716.64 GRND FL-8
1082 300606.31 2261093.87 712.40 GRND FL-9
3624 308431.26 2257254.93 715.95 GRND G-1 CHANGE ELEV.
3318 290362.46 2254583.3 681.92 CONC G-10
3316 290363.43 2255073.45 691.64 GRND G-11
3180 286080.609 2256943.153 663.32 GRNO G-12
3321 285340.429 2256682.915 646.74 GRND G-13
3900 301223.16 2269900.13 675.94 GRNO G-14
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3658 297090.86 2270105.31 656.08 GRND G15 9/02/97
3167 294333.863 2269584.447 681.17 GRND G-17
3173 294034.566 2269584.539 680.06 GRND G-18
3166 293799.681 2269409.356 680.26 GRND G-19
3357 306250.000 2251075.750 715.24 GRND G-2
3165 293628.517 2269126.758 683.42 GRND G-20
3358 282927.210 2266240.673 538.79 GRND G-21 ADDED
3362 283054.14 2272254.63 675.94 GRND G-22 ADDED
3361 283038.35 2275300.3 669.55 GRND G-23 ADDED
3359 285423.67 2280303.83 600.11 GRND G-24 9/02/97
3308 286728.663 2282607.649 628.09 GRND G-25
3307 291572.369 2282728.111 656.42 GRND G-26
3323 295091.229 2282664.394 666.85 GRND G-27
3322 298829.667 2282580.547 674.691 CONC G-28
3150 301798.671 2278171.589 681.9 GRND G-29
3300 303605.525 2246948.516 684.10 GRND G-3
3139 301118.069 2276554.971 652.01 GRND G-30
3621 301369.519 2246846.139 666.818 GRND G-31
1205 299~71.19 2257854.27 705.980 GRND G-4
3163 293533.514 2268442.560 682.28 GRND G-40
3164 293536.588 2268438.331 682.53 GRND G-41
3169 294492.643 2269968.518 683.14 GRND G-42
3168 294485.973 2269970.004 683.26 GRND G-43
3171 294176.849 2270109.994 679.70 GRND G-44
3170 294164.631 2270107.737 679.73 GRND G-45
3172 294298.234 2268682.812 681.88 GRND G-48

/"

3312 307173.596 2267602.088 718.11 GRND G-49
3817 298640.676 2257049.021 689.097 GRND G-5 ADDED
3631 294463.36 2271971.05 643.92 GRND G-51 ADDED
3351 290931.405 2272885.614 634.72 GRND G-52
3352 290938.263 2272872.350 Q34.82 GRND G-53
3353 287849.316 2277849.862 611.64 GRND G-54
3354 287858.386 2277845.893 610.98 GRND G-55
3162 294229.726 2269098.661 679.87 GRND G-56
3160 294094.323 2269126.728 680.29 GRND G-57
3161 294143.949 2269201.794 680.23 GRND G-58
1213 298712.920 2257973.975 ********** GRND G-6
3819 298405.029 2257400.410 692.78 GRND G-7 ADDED
3677 295073.53 2257681.42 611.06 TOP PVC G-8 ADDED
3313 291348.18 2254924.65 692.11 CONC G-9
3812 299459.6 2258078 700.76 GRND GP-1 ADDED
1207 299762.081 2257131.227 710.786 CONC GP-4
1206 299915.00 2257836.63 704.61 CONC GP-5
1212 299112.67 2257685.06 702.646 GRND GV6
1191 301378.45 2269942.80 682.905 CONC GZ-1
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1194 301369.74 2269782.54 671.240 CONC GZ-2
1043 302164.93 2263899.38 722.16 GRND GZ2-1
1024 301048.48 2264894.67 713.210 CONC GZ2-18
'')23 301076.67 2264894.26 713.280 CONC GZ2-18A

JOO 301349.483 2265868.775 713.155 GRND GZ2-19 ADDED
1195 301383.95 2269776.47 671.560 CONC GZ-2A
1193 301359.67 2269625.40 678.060 CONC GZ-3
1154 303801.17 2264358.79 724.257 CONC GZ3-1
1153 303881.59 2264509.53 724.716 CONC GZ3-2
1156 303649.27 2264636.86 722.925 GRND GZ3-3
1152 303483.67 2264626.54 721.718 CONC GZ3-4
1155 303521.84 2264561.02 722.886 CONC GZ3-5
3694 303583.88 2269004.8 683.84 GRND GZ-6 ADDED
1196 302384.53 2268976.45 679.190 CONC JAW
3314 291010.03 2254502.8 674.45 CONC JAW 1
3303 295053.699 2264610.153 686.856 CONC. JAW 10
3126 302277.83 2276101.55 688.594 CONC JAW-11
3127 302004.82 2276224.44 674.129 CONC JAW-12
3128 301~65.12 2276121.16 667.177 CONC JAW-13
3129 302035.48 2276036.11 671.272 CONC JAW-14
3103 295233.68 2251812.85 710.681 CONC JAW-15
3102 295159.87 2252073.65 710.980 CONC JAW-16
3104 295635.23 2251938.70 709.326 CONC JAW-17
3105 295621.01 2251952.96 709.244 CONC JAW-18
3101 294739.22 2252369.54 713.227 CONC JAW-19
-117 290453.07 2254903.05 682.75 CONC JAW-2

.06 295012.03 2252816.94 711.895 CONC JAW-20
3107 295005.94 2252808.61 711.882 CONC JAW-21·
3100 294485.86 2252762.58 711.367 CONC JAW-22
3130 301736.36 2276281.18 654.185 CONC JAW-23
3141 301677.61 2276782.43 940.609 CONC JAW-24
3131 301437.16 2276178.93 687.269 CONC JAW-25
3811 299373.94 2258039.47 701.69 GRND JAW-26 ADDED
3820 298438.177 2257546.515 684.22 GRND JAW-27 ADDED
3818 298888.744 2257105.727 695.82 GRND JAW-28 ADDED
1109 299948.44 2264587.87 711.170 CONC JAW-29
1111 299839.40 2264653.92 711.367 CONC JAW-30
1110 299859.02 2264589.77 710.973 CONC JAW-31
3203 297979.47 2255452.10 688.470 CONC JAW-32
3200 297759.98 2255406.17 682.223 CONC JAW-33
3201 297766.58 2255403.80 682.423 CONC JAW-34
3196 294671.65 2256262.01 694.64 CONC JAW-36 ADDED
3202 298003.94 2255311.06 682.778 CONC JAW-37
1160 305276.84 2268728.81 693.450 CONC JAW-38 $$
1161 304921.96 2268844.07 692.377 CONC JAW-39 $$
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3304 301600.473 2277336.615 657.951 CONC. JAW-4
1162 304746.15 2268941.37 692.960 CONC JAW-40 $$
1163 304334.82 2269059.09 691.650 CONC JAW-41 $$
1164 303961.05 2269158.74 686.870 CONC JAW-42 $$
1175 302681.64 2269208.77 693.920 CONC JAW-43
1174 302450.37 2269297.67 694.930 CONC JAW-44
1173 302416.57 2269530.05 702.980 CONC JAW-45
1172 301997.25 2269809.25 694.270 CONC JAW-46
1171 302494.89 2270005.14 708.920 CONC JAW-47
1165 303599.77 2269677.73 701.480 CONC JAW-48
3149 301932.16 2278390.35 684.277 CONC JAW-5
1167 304420.74 2269872.19 714.323 CONC JAW-50
1169 304887.25 2269646.03 714.648 CONC JAW-51
1168 305164.92 2269635.85 717.357 CONC JAW-52
3212 299430.21 2267984.99 694.034 CONC JAW-53
3210 299621.77 2267899.99 695.786 CONC JAW-54
3209 299889.60 2267896.84 696.436 CONC JAW-55
3208 300057.92 2267988.46 698.919 CONC JAW-56
3207 299892.65 2267414.44 703.867 CONC JAW-57
3138 301090.91 2275971.98 685.927 CONC JAW-58
3137 300977.69 2276000.41 682.525 CONC JAW-59
3305 302366.369 2278608.671 675.402 CONC. JAW-6
3135 300889.92 2275808.22 681.462 CONC JAW-60
1197 302311.830 2269017.266 679.210 CONC JAW-601
1166 304335.73 2269943.29 711.212 CONC JAW-602
1170 304880.65 2269640.33 714.792 CONC JAW-603
1146 303445.16 2263209.63 719.395 CONC JAW-604.
1145 303276.61 2265625.68 717.758 CONC JAW-60S
1149 305421.49 2265655.31 720.294 CONC JAW-606
1147 305655.81 2263723.59 727.761 CONC JAW-607
1148 306360.24 2262749.74 727.702 CONC JAW-608
1150 305412.77 2265654.98 720.061 CONC JAW-609
3134 300933.27 2275714.62 683.017 CONC JAW-61
1108 300045.75 2264586.20 710.143 CONC JAW-610
1112 299833.60 2264775.60 710.812 CONC JAW-611
1113 299564.79 2264674.32 707.951 CONC JAW-612
3144 301525.493 2277775.372 673.489 CONC JAW-614$$
3118 295985.91 2266737.60 691.290 CONC JAW-615
3115 296091.53 2266714.82 691.430 CONC JAW-616
3117 296077.99 2266827.43 691.570 CONC JAW-617
3204 297991.67 2255466.35 690.547 CONC JAW-618
3199 297767.07 2255418.91 682.423 CONC JAW-619
3133 301039.92 2275699.85 685.786 CONC JAW-62
3647 300972.4 2273526.29 702.07 GRND JAW-620" CHANGE ELEV.
3641 300768.83 2273471.55 697.85 GRND JAW-621 CHANGE ELEV.
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3643 300774.66 2273362.35 697.06 GRND JAW-622" CHANGE ELEV.
3310 306235.261 2261043.987 724.706 CONC. JAW-623
3311 306175.613 2261141.127 725.296 CONC. JAW-624

20 302687.53 2276046.33 696.383 CONC JAW-625
;)124 302648.18 2276529.50 677.525 CONC JAW-626
3125 302719.01 2276506.21 680.615 CONC JAW-627
3132 301171.90 2275739.64 688.959 CONC JAW-63
3151 302604.07 2278362.43 673.489 CONC JAW-64
3144 301525.49 2277775.37 684.073 CONC JAW-64??
3810 299168.06 2257981.05 702.16 GRND JAW-65 ADDED
3140 301337.56 2276366.03 677.082 CONC JAW-68
3650 301048.9 2275807.37 685.87 GRND JAW-69" CHANGE ELEV.
3148 302113.18 2278574.58 686.993 CONC JAW-7
3831 298811.877 2271188.792 682.37 GRND JAW-70 ADDED
1183 298716.58 2271123.92 682.250 CONC JAW-71
3221 298203.15 2271214.52 688.140 CONC JAW-72
1188 298118.87 2271156.72 689.710 CONC JAW-73
1178 297910.35 2271594.37 691.360 CONC JAW-74
1177 298524.80 2271746.50 688.780 CONC JAW-75
3360 285416.05 2280296.14 600.83 GRND JAW-76 9/02/97
3206 299416.89 2267439.37 700.569 CONC JAW-77
3156 293478.01 2270172.15 674.776 CONC JAW-78
3157 293477.56 2270162.82 674.835 CONC JAW-79
3301 295355.342 2265187.483 695.432 CONC. JAW-8
3136 300689.66 2275879.27 672.692 CONC JAW-80

02 295016.740 2265224.458 692.000 CONC. JAW-9 CHANGE ELEV.
,j629 289366.603 2281379.246 582.95 TOP PVC JAZ-629. CHANGE ELEV.
1124 308178.019 2261336.498 729.136 TOP/CAP MW1-1-94*
1068 301172.80 2261315.40 714.57 GRND MW1-91
3121 302610.989 2276254.201 694.68 GRND MW1-92 ADDED
1134 308342.379 2261251.724 728.939 TOP/CAP MW2-2-94*
1070 301173.93 2261324.04 714.63 GRND MW2-91
3122 302660.546 2276320.884 691.31 GRND MW2-92 ADDED
3122 302660.546 2276320.884 691.31 GRND MW2-92 ADDED
1135 308380.666 2261274.191 728.821 TOP/CAP MW3-3-94*
1099 300565.42 2261636.50 714.360 CONC MW3-91
3123 302600.018 2276357.842 691.73 GRND MW3-92 ADDED
3123 302600.018 2276357.842 691.73 GRND MW3-92 ADDED
1131 308260.722 2261340.740 728.558 TOP/CAP MW4-4-94*
1096 300514.45 2261535.85 714.65 GRND MW4-91
1126 308222.435 2261387.561 729.073 TOP/CAP MW5-5-94*
1093 300488.13 2261484.50 714.454 GRND MW5-91
1127 308222.264 2261339.368 728.778 TOP/CAP MW6-6-94*
1090 300392.634 2261320.796 710.081 CONC MW6-91
3606 301167.83 2261748.82 715.31 GRND NE PIZ" CHANGE ELEV.
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3607 301163.84 2261744.81 715.27 GRND NE PIZ" CHANGE ELEV.
3605 301171.35 2261753.5 715.36 GRND NE PIZ" CHANGE ELEV.
3609 301112.2 2261097.08 715.51 GRND NWC PIZ" CHANGE ELEV. ,AfI'''''-,

3610 301120.13 2261098.23 715.58 GRND NWN PIZ" CHANGE ELEV.
3608 301104.78 2261096.36 715.37 GRND NWS PIZ" CHANGE ELEV.
3654 301109.55 2275804.81 686.4 GRND PIZ?" CHANGE ELEV.
3655 301103.03 2275787.14 686 GRND PIZ?" CHANGE ELEV.
3652 301106.88 2275820.41 685.52 GRND PIZ?" CHANGE ELEV.
3651 301086.99 2275822.7 686.52 GRND PIZ?" CHANGE ELEV.
3656 301106.85 2275852.94 687.49 GRND PIZ?" CHANGE ELEV.
3653 301115.33 2275820.72 686.41 GRND PIZ?" CHANGE ELEV.
3600 299637.42 2264505.01 707.55 GRND R10PZ-01" CHANGE ELEV.
3601 299696.71 2264444.33 705.4 GRND R10PZ-02" CHANGE ELEV.
3602 299770.23 2264593.94 709.02 GRND R1OPZ-03" CHANGE ELEV.
1190 298796.33 2270451.15 666.16 GRND R02-PZ-29
3615 300653.86 2261787.55 716 GRND SEC PIZ" CHANGE ELEV.
3614 300653.58 2261792.42 715.95 GRND SEE PIZ" CHANGE ELEV.
3616 300654.19 2261782.14 716.32 GRND SEW PIZ" CHANGE ELEV.
3666 302383.99 2268977.12 679.02 GRND SL-81" CHANGE ELEV.
3665 301574.8 2269740.83 671.95 GRND SL-91" CHANGE ELEV.
3613 300309.57 2261125.48 711 GRND SWN PIZ" CHANGE ELEV.
3611 300320.87 2261122.51 711.36 GRND SWN PIZ" CHANGE ELEV.
1201 299883.82 2257421.56 710.980 CONC T-1
1066 302425.19 2265207.57 722.820 CONC T10
1065 302426.17 2265198.84 722.600 CONC T11 ""'1>'""

1064 302418.18 2265202.95 723.060 CONC T12
1048 302089.81 2265732.51 717.856 CONC T13
1049 302090.03 2265724.69 717.774 CONC T14
1050 302090.18 2265715.28 717.607 CONC T15
1056 301883.89 2265729.42 715.747 CONC T16
1055 301884.27 2265721.69 715.881 CONC T17
1054 301877.90 2265724.60 715.566 CONC T18
1014 301249.83 2265262.38 713.604 CONC T22
1016 301249.87 2265254.83 713.453 CONC T23
1015 301243.15 2265258.52 713.690 CONC T24
1020 301229.83 2264971.73 713.200 CONC T25
1022 301229.54 2264964.78 713.360 CONC T26
1021 301222.21 2264969.72 713.520 CONC T27
1030 301237.44 2264783.36 713.670 CONC T28
1029 301237.14 2264775.14 713.740 CONC T29
1028 301228.78 2264779.75 713.910 CONC T30
1033 301236.49 2264399.31 713.260 CONC T31
1036 301236.41 2264390.06 712.850 CONC T32
1032 301236.82 2264424.86 713.644 CONC T33
1042 301162.73 2264132.31 712.770 CONC T34
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1041 301162.29 2264126.78 712.610 CONC
1040 301157.43 2264131.29 712.520 CONC
3816 299482.163 2257121.988 704.56 GRND

"'08 299582.16 2257124.68 707.440 CONC
_04 299884.03 2257431.60 711.209 CONC

1209 299482.65 2257122.12 704.339 CONC
3174 292254.89 2276161.79 678.276 CONC
1133 308251.372 2261254.018 728.791 TOP/CAP

T35
T36
T-4 ADDED
T-5
T-6
WELL
WELL YARD-D
???1-94

NOTE: revised JAW 9 elevation 8/28/97. (Found reduction error during aC)
JAW-76 was miss labeled, was point 1180, now is point 3360 & JAW-70 is point 3831
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CHAPTER 4

CONCLUSION

ASC American Surveying Consultants, P.e. has successfully conducted a survey campaign to
determine horizontal and vertical positions of Monitor Wells, Piezometers, and Borings using
Global Positioning System (GPS) technique for Iowa Army Ammunition Plant in Des Moines
County, Iowa. Analysis of the results has shown that the actually achieved survey accuracy is
about 1 cm horizontally, and 1 to 2 cm vertically, and that has met or exceeded the project
standards and specifications.
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APPENDIX I
MONITORING WELL INVENTORY

(Current as of 1997)

1-1 Well Inventory Tabulation



Groundwater Monitoring Well Inventory (1997)
Inetolllild Coordinates Boring Ground TOe fop of Seree" Bottom of Screen Screen Groundwlter Bedrock

Well Oraln"ge Line Yllar By D1am. Unit Ent North Depth Elev. flav. Depth Elev. Depth fley. length Depth fillv. Depth E\ev. Comments
10- A Brush line 2 1997 Harza 4 U+L 2271165 298819 50.4 681.65 683.75 10 671.65 50.4 631.25 40 4.07 679.68 NA NA Accessible.
10- B Brush Line 2 1997 Harza 2 U+L 2271151 298806 50 681.55 683.94 10 671.55 50 631.55 40 4.28 679.66 NA NA Accessible.
12~ A Brush line 2 1997 Harle 2 U 2270801 298785 20.5 679.14 681.25 10.5 668.64 20.5 658.64 10 8,15 673.10 NA NA Accessible.

12- B Brush Une2 1997 Harza 2 U 2270647 297916 20.5 689.23 691.44 10.5 678.73 20.5 668.73 10 7.09 684.35 NA NA Accessible.

12· C Brush Line 2 1997 Haf'Z8 2 L 2210635 297922 50.2 6S9,18 691.66 40.2 648.98 50.2 638.98 10 19.76 671.90 NA NA Accessible.
12~ D Brush line 2 1997 Harza 2 B 2270636 297913 120 689.28 691.26 110 579.28 120 569.28 10 «.53 646.73 HO.OO 579.28 Accessible.

12- E Brush Line 2 1997 Harza 2 U 2271126 297294 20 688.53 690.37 10 678.53 20 668.53 10 8.20 682.17 NA NA Accessible.

12- F Brush Une 2 1997 Harza 2 L 2271212 298193 50.4 688.26 690.54 40.4 647.86 50.4 637.86 10 Doy <637.86 NA NA Accessible Doy.

12- G Brush Line 2 1997 Harza 2 U 2270441 298035 20.3 687.97 690.00 10.3 677.67 20.3 667.67 10 8.04 661.96 NA NA Accessible.

12- H Brush line 2 1997 Harza 1 U 2269728 298714 30 688.13 689.60 28 660.13 30 658.13 2 6.00 683.60 NA NA AccessibHl. Porous tip piezometer.

13- B Brush General/K Road 1997 Harza 2 B 2277256 287766 45.4 627.67 629.54 33.6 594.07 43.6 584.07 10 21.62 607.92 7.50 620.17 Accessible.

13- 0 Brush General/K Road 1997 Haas 2 L 2278282 288126 85 652.84 654.59 74.6 578.04 84.8 568.04 10 37.30 617.29 NA NA Accessible.

13- E Brush General/K Road 1997 Harla 2 L 2278285 288119 35 652.56 654.21 24.5 628.06 34.5 618.06 10 30.03 624.18 NA NA Accessible.

13-F Brush GeneraVK Road 1997 Harze 2 L 2278612 288227 55 658.65 660.44 45 613.65 55 603.65 10 52.56 607.88 NA NA Accessible.

14_ A Spring General 1997 Harza 1 B 2275920 298163 67.5 691.57 693.83 65.3 626.27 67.5 624.07 2 33.68 660.15 41.50 644.07 Accessible. Porous tip piezometer

14- B Brush/Spring General 1997 Harza 1 B 2276162 292255 98 678.28 680.84 95.8 582.48 98 580.28 2 49.74 631.10 77.20 601.08 Acc••sible. Porous tip pieZometer.

14- C LonglBrush Generlll 1997 Harla 1 B 2267498 290153 77.1 684.35 686.24 75.1 609.25 77.1 607.25 2 40.22 646.02 56.00 628.35 Accessible. Porous tip piezometer.

14· 0 Brush General 1997 Harza 1 B 2273458 287167 43.6 676.81 679.05 41.4 635.41 43.6 633.21 2 12.33 666.72 22.50 654.31 Accessible Porous tip piezometer.

14- E Long General 1997 HarZi 1 B 2262676 298556 108.5 689.81 691.28 106.6 583.21 108.5 581.31 2 46.61 644.67 88.50 601.31 Accessible. Porous tip piezometer.

14· F Skunk/Long Genafal 1997 Harza 1 B 2260874 285499 43.5 675.16 677.20 40.4 634.76 42.4 632.76 2 26.63 650.57 2160 653.56 Accessible. Porous tip piezometer.

16- A Brush line 3 1997 Harz.. 2 B 2267991 299601 110 694.35 696.30 99.4 594.95 109.4 584.95 10 17.42 678.88 109.50 584.85 Acceu\ble.

16- B Brush Line 3 1997 Harza 2 U 2268410 300701 25.2 699.15 701.10 15.1 684.05 25.1 674.05 10 3.71 697.39 NA NA Accessible.

16- e Brush Line 3 1997 Harza 2 U 2268671 300002 256 695.66 697.69 15.6 660.06 25.6 B7C.De 10 4.74 692.95 NA NA Accessible.

16- D Brush Line 3 1997 Harza 2 U 2268246 298983 25.1 695.77 697.66 15 660.77 25 670.77 10 5.00 692.66 NA NA Accessible.

16· E Brush Une 3 1991 Harza 2 L 2268236 298986 55 695.69 697.55 45 650.69 55 640.69 10 12.90 684.65 NA NA Accessible

MW- 01 Brush Une 800 1998 Harza 2 U 2269290 293479 20 682.60 684.71 9.9 672.70 19.9 662.70 10 6.31 679.14 NA NA Accessible

MW- 02 Brush Une 600 1998 Haoz. 2 B 2269592 294042 76 680.90 682.72 66 614.90 76 604.90 10 11.64 671.75 53.00 627.90 Accessible.

MW· 03 Brush Line 800 1998 Harza 2 B 2269416 293807 79 680.90 682.63 69 611.90 79 601.90 10 24.00 658.41 58.00 622.90 Accessible.

MW- 04 Brush Une 800 '''8 Harza 2 B 2269109 293590 74 683.80 685.92 .. 619.80 74 609.80 10 23.29 657.78 52.50 631.30 Accessible.

MW- 05 Brush Line 800 1998 Harza 2 U 2269327 294383 18 677.50 678.&0 7.5 670.00 17.5 660.00 10 3.15 615.93 NA NA Accessible

MW-06 Brush Une 600 1998 Harza 2 U 2269447 294374 18 679.30 681.54 7.5 671.80 17.5 661.80 10 4.82 676.71 NA NA Accessible.

MW· 07 Brush Line 800 1998 Harza 2 L 2269403 293794 38 681.10 682.64 27.5 653.60 37.5 643.60 10 5.38 677.66 NA NA Accessible.

MW- 08 Brush Line 800 1998 Harz. 2 U 2268746 294111 18 683.30 685.38 7.5 675.80 17.5 665.80 10 5.16 680.77 NA NA Accessible.

MW- 09 Brush Line 800 1998 Harza 2 U 2268216 293495 18 683.90 685.59 7.5 676.40 17.5 666.40 10 7.72 678.27 NA NA Accassible.

MW- 10 Brush Line 600 1998 Harza 2 U 2269848 293889 16 679.20 681.25 7.5 671.70 17.5 661.70 10 5.06 677,47 NA NA Accessible

MW-11 Brush Line 800 1998 Harza 2 B 2269848 293901 76.2 679.20 681.33 662 613.00 76.2 603.00 10 18.21 662.99 55.50 623.70 Accessible

MW· 12 Brush Une 800 1998 Harz. 2 U 2268626 293907 18 685.50 687.37 7.5 678.00 17.5 668.00 10 6.28 682.95 NA NA Accessible.

MW-13 Brush Une 800 1998 Harza 2 U 2268819 293868 18 684.00 686.06 7.5 676.50 17.5 666.50 10 5.78 680.26 NA NA Acce5sible.

MW-14 Brush Line 800 1998 Harza 2 L 2269135 293576 35 683.60 685.72 25 658.60 35 648.60 10 6.76 619.36 NA NA Accessible

MW- 15 Brush line 600 1998 Harza 2 U 2269406 293057 18 68020 682.14 7.5 672.70 17.5 662.70 10 7.33 675.43 NA NA Accessible.

MW- 16 Brush line 600 1998 Harza 2 B 2269326 294392 70.5 677.50 679.59 60.5 617.00 70.5 607.00 10 29.10 644.04 38.00 639.50 Accessible.

MW· 17 Brush Line 800 1998 Haaa 2 L 2269327 294372 34.5 677.70 679.55 24.5 653.20 34.5 643.20 10 2.95 676.81 NA NA Accessible.

MW-18 Brush Line 800 1998 Herza 2 U 2269640 293744 18 679.50 681.86 7.5 672.00 17.5 662.00 10 4.91 678.28 NA NA Accessible.

MW- 19 Brush l.ine 800 1998 Harza 2 B 2270154 293883 74 678.40 680.67 .. 614.40 74 604.40 10 16.00 664.58 52.50 625.90 Accessible.

MW· 20 Brush Line 800 1998 Harza 2 U 2269296 294457 18 676.70 678.81 7.5 669.20 17.5 659.20 10 6.17 674.35 NA NA Accessible.

MW- 21 Brush Una 800 1998 Harz. 2 B 2269852 294174 77 680.10 682.17 67 613.10 77 603.10 10 19,05 663.02 54.50 625.60 Accessible.

M 01 Spring Fire Training Pi! 1996 Harza Accessible.

CW- P Spring North Burn Pad 2276347 302630 NA 690.67 NA NA NA NA NA 2 6.14 NA NA NA Accessible. No surf. casing. No lock.

DA- 1 Skunk Demolition Area 1984 USACE 4 B 2254503 290997 21.00 673.53 675.78 11.00 662.53 20.60 652.93 9.6 9.97 665.81 7.90 665.63 Well wiZard installed.

DA- 2 Skunk Demolition Area 1984 USACE 4 B 2255342 290488 25.00 678.29 680.56 15.00 663.29 24.50 653.19 9.5 13.67 666.89 11.80 666.49 Well wiZard installed

DM- 1 Flint/Long/Brush Fuel Station 1989 D&M 4 U 2261315 308266 16.00 729.08 729.06 5.00 724.08 15.00 714.08 10 5.43 723.63 NA NA Does not recover. Rehab or abandon.

OM- 2 Flint/Long/Brush Fuel Station 1989 D8M 4 L 2261332 308272 38.00 729.09 729.09 30.00 699.09 35.00 694.09 5 4.13 724.96 NA NA Accessible.

DM- 3 FlinVLongiBrush Fuel Station 1989 D&M 4 L NA NA 55.00 NA NA 50.00 NA 55.00 NA 5 NA NA NA NA Could not locale.

DM- 4 FlinULonglBl'1Jsh FuelStalion 1989 D&M 4 U 2261327 308176 17.00 729.17 729.17 5.00 724.17 15.00 714.17 10 4.53 724.64 NA NA Accessible.

DM-5 FlinULongiBrush Fuel Station 1989 D&M 4 L 2261360 307926 38.00 728.61 728.01 30.00 698.61 35.00 693.61 5 4.11 723.30 NA NA AcC4lSSible.

oM- 6 FlinULongiBrush Fuel Station 1989 D&M 4 L NA NA 58.00 NA NA 46.00 NA 54.00 NA 6 NA NA NA NA Could not locate.

oM- 7 FlintJlonglBrush Fuel Station 1989 D&M 4 U 2261281 308425 18.00 729.47 729.47 5.00 724.41 15.00 714.47 10 5.34 724.13 NA NA Accessible.

DM- 8 Flint/Long/Brush Fuel Station 1989 D&M 4 U 2261366 308293 15.00 728.89 728.89 5.00 723.89 15.00 713.89 10 3.88 725.01 NA NA Accessible

DM- 9 Flint/Long/Brush Fuel Station 1989 D&M • U 2261294 308243 11.00 729.08 729.08 5.00 724.08 15.00 714.08 10 4.34 724.74 NA NA Accessible.

DM- 10 Flint/Long/Brush Fual Sialion 1989 D&M 4 U 2261327 308176 17.00 729.12 729.12 5.30 723.82 15.30 713.82 10 4.90 724.22 NA NA Accessible.

EDA- 1 Spring Explosive Disposal Are.. 1984 USACE 4 U 2277976 302531 26.00 692.47 695.37 16.00 676.47 25.80 666.67 9.8 7.50 687.87 NA NA Well wizard installed.

EOA- 2 Spring Explosive Disposal Area 1984 USACE 4 B 2277543 301755 27.00 671.62 673.22 17.80 653.82 27.40 644.22 9.6 19.98 653.24 32.60 639.02 Well wizard installed.

EoA- 3 Spring Explosive Disposal Area 1984 USACE 4 2277787 301533 37.00 674.32 676.59 28.00 646.32 37.60 636.72 9.8 20.38 656.21 NA NA Wen wizard installad.

EDA- 4 Spring Explosive Disposal Area 1984 USACE 4 U 2278506 302332 19.00 683.40 685.20 9.40 674.00 18.40 665.00 9 8.38 676.82 NA NA Well wizard installed. Low PID reading.

ET- 1 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Removed by ECC.

ET- 2 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Removed by ECC

ET· 3 Long Inert Disposal Area 2251405 299346 NA 708.31 710.74 NA NA NA NA NA 21.10 689.64 NA NA Well wizard installed.

FL- 1 Long Flyash Landfill 4 2261610 300871 NA 711.34 713.68 NA NA NA NA NA 5.39 708.29 NA NA Act:esslble.

FL- 2 Long Flyash Landfill 4 2261754 300623 NA 711.45 713.19 NA NA NA NA NA 5.15 708.04 NA NA Accessible.

FL- 3 Long Flyash Landfill 4 2261579 300516 NA 714.21 716.07 NA NA NA NA NA 8.35 707.72 NA NA Accessible.

FL- 4 Long Flyash lendfill 4 2261390 300428 NA 710.40 712,46 NA NA NA NA NA 6.05 706.41 NA NA Accessible

FL- 6 Long Flyash landfill 4 2261367 301109 NA 714.33 717.04 NA NA NA NA NA 5.22 711.82 NA NA Accessible.

FL- 7 Long Flyash Landfill 4 2261217 301129 NA 714.13 715.97 NA NA NA NA NA 3.65 712.32 NA NA Accenible.
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Groundwater Monitoring Well Inventory (1997)
Installed Coordinates 80ring Ground TOc Top of Screen Bottom of Screen Screen Groundwater Bedrock

Well Orillnage Line Year By Clam. Unit East North Depth Elev. Elev. Depth Elev. Depth Elev. Length Depth Elev. Depth Elev. Comments
FL· 8 Long Flyash Landfill 4 2261058 300965 NA 716.64 718.54 NA NA NA NA NA 5.47 713.07 NA NA Accessible

FL~ 9 long Flyash Landfill 4 2261094 300605 NA 712.40 714.11 NA NA NA NA NA 3.13 710.98 NA NA Accessible.

FL· 'A long Flyash Landfill 4 2261177 300322 NA 710.92 712.71 NA NA NA NA NA 4.40 708.31 NA NA Accessible.
G- 1 Long PermeterlN '98' STS 4 U 2257255 308431 NA 715.95 719.85 ,0,00 NA 20.00 NA 10 8.48 711.37 NA NA Accessible.

G- 2 Long PerimeterlNW '98' STS 4 U 225'076 306250 NA 715.24 718.07 8.00 NA '8.00 NA 10 6.55 711.52 NA NA Accessible.
G-3 Long PerimeterlVll 1981 STS 4 L 2246949 303606 30.00 684.10 688.02 20.50 663.60 30.50 653.60 10 12.85 675.17 NA NA Well wizard installed.
G- 4 long Inert Disposal Area 1981 STS 4 U 2257854 299871 26.00 705.98 708.17 16.00 689.98 26.00 67&.98 '0 8.91 69&.26 NA NA Well wizard installed

G-5 long Inert Disposal Area 1981 STS 4 L 2257049 298541 50.00 689.10 692.33 40.00 649.10 50.00 639.10 10 41.74 650.59 NA NA WeH wizard installed.

G- 6 long Inert Disposal Area 1981 STS 4 U 2257974 298713 28.00 0.00 704.04 17.00 _17.00 27.00 -27.00 10 8.38 695.66 NA NA Well wizard installed.

G- 7 Long Inert Disposal Area 1981 STS 4 L 2257400 298405 42.00 692.78 695.48 32.00 660.78 42.00 650.78 '0 23.70 671.78 NA NA Well wizard installed.

G-6 long Firing Site 1981 STS 4 U 2257681 295074 16.00 0.00 614.36 5.00 -5.00 15.00 -15.00 10 5.91 608.45 NA NA Accessible.

G-O Skunk Demolition Area 1981 STS 4 U 2254925 291348 28.00 692.11 694.86 16.50 675.61 26,50 665.61 '0 9.59 685.27 NA NA Well wizard installed.

G- '0 Skunk Demolition Area 1981 STS 4 U 2254583 290362 24.00 681.92 685.34 14.00 667.92 24.00 657.92 10 19.55 665.79 15.00 666.92 Well wizard installed.

G-11 Skunk Demolition Area 1981 STS 4 B 2255073 290363 37.00 691,64 695.03 20.00 665.64 36.00 655,64 10 30.25 664.78 25.00 666.64 Well wizard installed.

G- 12 Skunk PenmeterlSW '''' STS 4 U 2256943 286081 20.00 663.32 666.07 9.50 653.82 19.50 643.82 10 8.30 657.77 NA NA Well wizard installed.

G- 13 Skunk PerimeterlSW 1981 STS 4 B 2256683 285340 30.00 646.74 649.39 18.50 628.24 28.50 618.24 '0 24.53 824,86 1B.50 628.24 Well wizard installed.

G-14 Brush Brush Creek/line 1 1981 STS 4 L 2269900 301223 38.00 675.94 678.59 20.00 649.94 36.00 839.94 10 0.30 678.29 NA NA Accessible. Water above ground surface,
G- 15 BnJsh Brush Creek/line 2 1981 STS 4 U 2270105 297091 18.00 655.75 660.21 6.50 649.25 16.50 639.25 '0 9.66 650.55 NA NA Accessible, but no comments noted.

G- '6 Brushllong Pesticide Pit 1981 STS 4 U 2266282 296069 20.00 693.49 696.11 10.00 683.49 20.00 673.49 10 7.72 668.39 NA NA Accessible.
G-17 Brush line 800 1981 STS 4 U 2269584 294334 20.00 681.17 684.21 9.00 672.17 19.00 662.17 10 7.BO 676.41 NA NA Accessible.
G- 18 Brush Line 800 1981 STS 4 U 2269585 294035 20.00 680.06 682.79 0.00 671.06 19.00 661.06 10 5.11 671.08 NA NA Accessible.
G- 19 BrUsh line 800 1981 STS 4 U 2269409 293800 20.00 680.26 683,40 9.50 670.76 19.50 660.76 10 6.79 676.61 NA NA Accessible.
G- 20 Brusn line 800 1981 STS 4 U 2269127 293629 20.00 683.42 685.78 0.50 673,92 19.50 663.92 '0 10.57 675.21 NA NA Well wizard installed.
G- 21 long Perimeter'S 1981 STS 4 U 2266241 282927 18.00 538.79 540.87 7.00 531.79 17.00 521.79 10 NA NA WI NA Well wizard installed. Tape blocked.
G- 22 Skunk Perimeter'S 1981 STS 4 L 2272255 283054 42.00 675.94 678.04 32.00 643.94 42.00 633.94 10 12.45 665.59 NA NA Wen wizard installed.
G- 23 Spring PerimeterlS 1981 STS 4 U 2275300 283038 20.00 669.55 671.76 9.00 660.55 19.00 650.55 '0 8.64 663.12 NA NA Well wizard installed.
G- 24 Brush PerimeterlSE 1981 STS 4 B 2280304 285424 17.00 600.11 602.37 6.00 594.11 16.00 584.11 10 13.88 568.49 6.00 594.11 Well wizard installed.
G- 25 Spring PerimeterlE 1981 STS 4 L 2282608 286729 81,00 628.09 630.72 71.00 557.09 81.00 547.09 10 16.48 614.24 NA NA Wen wizard installed
G- 26 Spring PerimeterlE 1981 STS 4 L 2282128 291572 100.00 656.42 659.92 90.00 566,42 100.00 556.42 '0 42.29 617.63 NA NA Well wizard installed.
G- 27 Spring PerimelerJE 19s1 STS 4 U 2282664 295091 24.00 666.18 14.00 -14.00 24.00 -24.00 10 6.45 659.73 NA NA WeI! wizard installed.

G- 2' Spring PerimeterlE 1981 STS 4 U 22B2581 298830 20.00 674.69 678.10 10.00 684.69 20.00 654.69 10 S.18 669.92 NA NA Well wizard installed
G- 29 Spring Explosille DIsposal Area 1981 STS 4 U 2278172 301799 20,00 681.90 684.33 6.00 673.90 18.00 663.90 '0 6.94 677.39 NA NA Well wizard installed
G- 30 Spring West Burn Pad 1981 STS 4 B 2276555 301118 17.00 652.01 654.76 7.00 645.01 17.00 635.01 10 11.27 643.49 4.40 647.61 Well wizard installed.
G- 31 Long PermeterNV 1981 STS 4 U 2246846 301370 16.00 0.00 669.62 5.50 -5.50 15.50 -15.50 10 8.25 661.37 NA NA Well wizard installed,
G- 40 Brush line 800 1983 Batelle 4 B 2268443 293534 83.00 682.28 684.08 73.25 609.03 83.25 599.03 10 29.21 654.87 58.00 624.28 Accessible.
G- 41 Brush Line 800 1983 Batelle 4 U 2268438 293537 22.00 682.53 684.23 9.80 672.73 19.80 662.73 10 5.21 679.02 NA NA Accessible
G- 42 Brush Une 800 1983 Batelle 4 B 2269969 294493 77.00 683.14 685.27 66.50 616.64 76.50 606.64 '0 22.86 662.41 49.00 634.14 Accessible.
G- 43 Brush Line 800 1983 Batelle 4 L 2269970 294486 42.00 683.26 685.60 32.10 651.16 42.10 641.16 10 14.92 670.68 NA NA Accessible.
G- 44 BnJsh Une 800 1983 Batelle 4 B 2270110 294177 80.00 679.70 682.02 68.00 611.70 78.00 601.70 '0 18.57 663.45 50.00 629.70 Accessible
G-45 Brush Une 800 1983 Batelle 4 L 2270108 294165 40.00 679.73 681.38 30.00 649.73 40.00 639.73 10 7.25 674.13 NA NA Accessible.
G- 46 Brush line 800 1983 8alelle 4 B 2269644 293389 68.00 678.42 680.44 58.00 620.42 68.00 610.42 10 10.19 670.25 -11.00 637.42 Accessible.
G- 47 Brush Line 800 1983 BaleUe 4 U 2269646 293378 26.00 678.45 680.59 16.00 662.45 26.00 652.45 10 7.42 673.17 NA NA Accessible.
G- 48 Brush line 800 1987 D&M 4 L 2268683 294298 31.00 681.88 683.11 20.41 661.47 30.42 651.46 10.01 4.94 678.17 NA NA Accessible.
G- 49 Brush lne 1 1987 D&M 4 L 2267602 307174 32.00 718.11 720.03 19.49 698.62 29.50 688.61 10.01 5.73 714.30 NA NA Accessible.
G- 50 Brush Brush Creek 1987 D&M 4 B NA NA 82.00 NA NA 76.21 NA 81.20 NA 4.99 NA NA 63.00 Not accessible. Manual pump installed.
G-51 Brush Brush Creek 1987 D&M 4 U 2271971 294463 16.00 643.92 648.02 10.20 633.72 15.00 628.92 4.6 6.25 641.77 NA NA Accessible.
G- 52 Brush Brush Creek 1987 D&M 4 B 2272886 290931 39.00 634.72 636.74 31.66 603.06 36.65 598.07 4.99 0.20 636.54 21.00 613.72 Accessible.
G- 53 Brush Brush Creek 1987 D&M 4 U 2272872 290938 11.00 634.82 637.02 5.00 629_82 10.00 624.82 5 9.45 627,57 NA NA Accessible.
G- 64 Brush Brush CreeklK Road 1987 D&M 4 B 2277850 287849 65.00 611.64 613.74 59.22 552.42 64.21 547.43 4.99 8.26 605.48 45.00 566.64 Accessible.
G- 55 Brush Brush CreeklK Road 1987 D&M 4 U 2277846 287858 16.00 610.98 613.08 10.30 600.68 15.30 595.68 5 10.92 602.16 NA NA Accessible.
G- 56 Brush Line 600 1987 D&M 4 L 2269099 294230 31.00 679.87 681.90 18.50 661.37 28.51 651.36 10.01 5.22 676.68 NA NA Accessible.
G- 57 Brush line 800 1987 D&M 4 L 2269127 294094 31.00 680.29 682.44 19.95 660.34 29.96 650.33 10.01 5.84 676.60 NA NA Accessible.
G- 58 Brush ·line 800 1987 D&M 4 L 2269202 294144 31.00 680.23 683.38 20,11 660.12 30.08 650.15 0.07 6.89 676.49 NA NA Accessible.

GP- 1 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.
Gp· 3 long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.
GP- 4 Long Inert Disposal Area 2257131 299762 NA 710.79 712.98 NA NA NA NA NA NA NA NA NA Gas prObe.
GP· 5 long Inert Disposal Area 2257837 299915 NA 704.61 707.39 NA NA NA NA NA NA NA NA NA Gas probe.
GZ· 1 Brush line 1 1980 SCS 4 L 2269943 301378 51.00 682.91 885.74 40.00 642.91 50.00 632.91 '0 6.51 679.23 NA NA Accessible.
GZ- 2 Brush line 1 1980 SCS 4 L 2269783 301370 30.00 671.24 673.61 20.00 651.24 30.00 641.24 '0 1.20 672.41 NA NA Accessible.
GZ- 3 Brush Line 1 1980 SCS 4 L 2269625 301360 50.00 678.06 680.76 36.00 642.06 46.00 632.06 '0 1.93 678.83 NA NA Accessible.
GZ- 6 Brush line 1 1980 SCS 4 L NA NA 54.00 686.80 689.76 39.00 647.80 49.00 637.80 10 0,00 689.76 NA NA Accessible. Flowing well.
GZ- 2A Brush Line 1 1980 SCS 4 U 2269776 301384 10.00 671.56 674.06 5.00 666.56 10.00 661.56 5 5.53 668.53 NA NA Accessible.

GZ2- 1 Brush Line 6 1980 SCS 4 L 2263900 302154 58.00 722.16 725.51 44.00 678.16 64.00 668.16 10 16.11 709.40 NA NA Accessible.

GZ2- 2 Brush line 6 1980 SCS 4 L NA NA 30.00 NA NA 20.00 NA 30.08 NA 10.08 NA NA NA NA Could not locate.

GZ2· 18 Brush line 6 1980 SCS 4 L 2264895 301048 50.00 713.21 716.34 40.00 673.21 50.00 663.21 '0 7.05 709.29 NA NA Accessible. labeled 22-2,
GZ2· 19 Brush Line 6 1980 SCS 4 L 2265869 301349 50.00 713.16 716.26 40.00 673.16 50.00 663.16 10 6.55 709.71 NA NA Accessible. labeled Z2-18

GZ2- 1M Brush Line 6 1980 SCS 4 U 2264894 301077 10.00 713.28 717.34 5.00 708.28 10.00 703.28 5 7.71 709.63 NA NA Accessible. labelad Z2-18A

GZ3- 1 8rush Line 48 1980 SCS 4 U 2264359 303801 21.00 724.26 727.01 •.00 715.26 19.00 705.26 10 7.79 719.22 NA NA Accessible. labeled Z3-1.

GZ3· 2 Brush Line 48 1980 SCS 4 U 2264510 303882 10.00 724.72 727.39 3.00 721.72 8.00 716.72 5 9.37 718.02 NA NA Accessible. labeled Z3--2. Contains little water.

GZ3- 3 Brush Line4B 1980 SCS 4 U 2264637 303649 13.00 722.93 725.52 5.50 717.43 11.50 711.43 6 7.85 717.67 NA NA Accessible. Labeled Z3·3.
GZ3- 4 Brush Line 48 1980 SCS 4 U 2264627 303484 28.00 721.72 725.91 18.00 703.72 28.00 693.72 10 12.20 713.71 NA NA Accessible. Labeled Z34.
GZ3- 5 Brush line 4B 1980 SCS 4 U 2264561 303522 20.00 722.89 726.52 8.50 714,39 18,50 704.39 10 12.85 713.67 NA NA Accessible labeled Z3-5.
JAW- 1 Sk.unk. Demolition Area Jaycor B 2254503 291010 20.00 674.45 0.00 5.00 669.45 20.00 654.45 '5 11.27 -11.27 10.00 664.45 Wen wizard installed.
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Groundwater Monitoring Well Inventory (1997)
Inatalled Coordinates Boring Ground TOe Top of Screen Bottom of Screen Screen Groundwater Bedrock

Well Drainage Line Year By Ciam. Unit ElSt North Depth flev. flev. Depth Elev. Depth Elev. length Depth Elev. Depth Elev. Comments
10- A Brush Line 2 1997 Harza 4 U+L 2271165 298819 50.4 681.55 683.75 10 671.65 50.4 631.25 40 4.07 679.68 NA NA Accessible.
10- B Brush Une2 1997 Harza 2 U+L 2271151 298806 50 681.55 683.94 10 671.55 50 631.55 40 4.28 679.66 NA NA Accessible.
12- A Brush line 2 1997 Herza 2 U 2270801 298785 20.5 679.14 681.25 10.5 668.64 20.5 658.64 '0 8.15 673.10 NA NA Accessible.
12- B Brush Line 2 1997 Harn 2 U 2270847 297916 20.5 689.23 691.44 10.5 678.73 20.5 668.73 10 7.09 684.35 NA NA Accessible.
12- C Brush Une2 1997 Harn 2 L 2270835 297922 50.2 689.18 691.66 40.2 648.98 SO.2 638.98 10 19.76 671.90 NA NA Accessible.
12- 0 Brush Line 2 1997 HaQiI 2 B 2270838 297913 120 689.28 691.26 110 579.28 120 569.28 10 44.53 646.73 110.00 579.28 Accessible.

12- E Brush Line 2 1997 Harz. 2 U 2271126 297294 20 688.53 690.37 '0 678.53 20 668.53 '0 8.20 662.17 NA NA Accessible.

12- F Brush Line 2 1997 Harza 2 L 2271212 298193 50.4 688.26 690.54 40.4 647.86 50.4 637.86 10 Cr; <637.86 NA NA Accessible. Or;.
12~ G Brush Une 2 1997 Herza 2 U 2270441 298035 20.3 687.97 690.00 10.3 677.67 20.3 667.67 10 8.04 681.96 NA NA Accessible.

12- H Brush Line 2 1997 Harz. 1 U 2269728 298714 30 688.13 689.60 28 660.13 30 658.13 2 6.00 683.60 NA NA Accessible. Porous tip piezometer.

"'- B Brush GeneraVK Road 1997 Harza 2 B 2277256 287766 45.4 627.67 629.&4 33.6 594.07 43.8 584.07 10 21.62 607.92 7.50 620.17 Accessible.

13- C Brush GeneraVK Road 1997 Harza 2 L 2278282 288128 85 652.84 6504.59 74.8 578,04 a·1.8 568.04 10 37.30 617.29 NA NA Accessible.

13- E Brush GeneraVK Road 1997 Haaa 2 L 2278285 288119 35 652.56 654.21 24.5 626.06 34.5 618.06 '0 30.03 624.18 NA NA Accessible.

13- F Bl1Jsh GeneraVK Road 1997 Harza 2 L 2278612 288227 55 658.65 660.44 45 813.65 55 603.65 '0 52.56 607.88 NA NA Accessible

14- A Spring General 1997 Harza 1 B 2275920 298163 67.5 691.57 693.83 65.3 626.27 67.5 624.07 2 33.68 660.15 47.50 644.07 Acc.nible. Porous tip piezometer.

14- B Brush/Spring General 1997 Harza , B 2276162 292255 98 678.28 680.8-4 95.8 582."8 98 580.28 2 49.74 631.10 77.20 601.08 Accessible. Porous tip piezometer.

14- C LongtBrush General 1997 Harza , B 2267498 290753 77.1 684.35 686.24 75.1 609.25 77.1 607.25 2 40.22 646.02 56,00 628.35 Accessible. Porous tip piezometer.

14- 0 Brush General 1997 Harza 1 B 2273458 287167 43.6 676.81 679.05 41.4 635.41 43,6 633.21 2 12.33 666.72 22.50 65".31 Accessible. Porous tip piezometer.

14~ E Long General 1997 Harza , B 2262576 298556 108.5 689.81 691.28 106.6 583.21 108.5 581.31 2 46.61 644.67 88.50 601.31 Accessible. Porous tip piezometer.

14- F Skunk/long General 1997 Harza , B 2260874 285499 43.5 675.16 677.20 40.4 634.76 42.4 632.76 2 26.63 650.57 21,60 653.56 Accessible. Porous tip piezometer.

16- A Brush line 3 1997 Harza 2 B 2267991 299601 110 694.35 696.30 99.4 594.95 109.4 584.95 10 17.42 678.88 109.50 584.85 Accessible.

16· B Brush Line 3 1997 Harza 2 U 226&410 300701 25.2 699.15 701.10 15.1 684.05 25.1 674.05 '0 3.71 697.39 NA NA Accessible.

,6- C Brush Une 3 1997 Harza 2 U 2268671 300002 25.6 695.66 697.69 15.6 680.06 25.6 670.06 10 4.74 692.95 NA NA Accessible.

16- 0 Brush Une 3 1997 Harza 2 U 2268246 298983 25.1 695.77 697.66 15 680.77 25 670.77 10 5.00 692.66 NA NA Accessible.

16- E Brush line 3 1997 Harza 2 L 2268236 298986 55 695.69 697.55 45 650.69 55 640.69 '0 12.90 684.65 NA NA Accessible.

MW-01 Brush line 800 1998 Harza 2 U 2269290 293479 20 682.60 684.71 9.9 672.70 19.9 662.70 10 6.31 679.14 NA NA Accessible.

MW- 02 Brush Line 800 1998 Harza 2 B 2269592 294042 76 680.90 682.72 66 614.90 76 604.90 10 11,64 671.75 53.00 627.90 Accessible.

MW- 03 Brush Line 800 1998 Harza 2 B 226S415 293807 79 680.90 682.63 69 611.90 79 601.90 '0 24.00 658.41 58.00 622.90 Accessible.

MW·04 Brush lina 800 1998 Harza 2 B 2269109 293590 74 683.80 685.92 64 619.80 74 609.80 10 23.29 657.78 52.50 631.30 Accessible.

MW· 05 Brush Line 800 1998 Harza 2 U 2269327 294383 '8 677.50 678.80 7.5 670.00 17.5 660.00 10 3.15 675.93 NA NA Accessible.

MW-06 BrUSh Line 800 1998 Harza 2 U 22694047 294374 18 679.30 681.54 7.5 671.80 17.5 661.80 '0 4.82 676.71 NA NA Accessible.

MW· 07 Brush Line 800 1998 Harza 2 L 2269403 293794 3B 681.10 682.64 27.5 653.60 37.5 643.60 '0 5.38 677.66 NA NA Accessible.

MW- 08 Brush lina 800 1998 Harza 2 U 2268746 294111 18 683.30 685.38 7.5 675.80 17.5 665.80 10 5.16 680.77 NA NA Accessible.

MW- 09 Brush Line 800 1998 Harza 2 U 2268216 2930495 18 683.90 685.59 7.5 676.40 17.5 666.40 '0 7.72 678.27 NA NA Accessible.

MW-10 Brush Line 800 1998 Harza 2 U 2269648 293889 '8 579.20 681.25 7.5 671.70 17.5 661.70 10 5.06 677.47 NA NA Accessible.

MW·11 Brush Line 800 1998 HarZi 2 B 2269648 293901 76.2 679.20 681.33 66.2 613.00 76.2 603.00 10 18.21 662.99 55.50 523.70 Accessible.

MW-12 Brush line 800 1998 Harza 2 U 2268626 293907 18 685.50 687.37 7.5 678.00 17.5 668.00 '0 6.28 682.95 NA NA Accessible.

MW- 13 Brush Line 800 1998 H"". 2 U 2268819 293868 18 684.00 686.06 7.5 676.50 17.5 666.50 10 5.78 680.26 NA NA Accessible.

MW·14 Brush Line 800 1998 Harza 2 L 2269135 293576 35 683.60 685.72 25 658.60 35 648.60 10 6.76 679.36 NA NA Accessible.

MW- 15 Brush Line 800 1998 Harza 2 U 2269406 293057 '8 680.20 682.14 7.5 672.70 17.5 662.70 10 7.33 675.43 NA NA Accessible.

MW-16 Brush line 800 1998 Harza 2 B 2269326 294392 70.5 677.50 679.59 60.5 617.00 70.5 607.00 10 29.10 644.04 38.00 639.50 Accessible.

MW- 17 Brush Line 800 1998 Harza 2 L 2269327 294372 34.5 677.70 679.55 24.5 653.20 34.5 643.20 10 2.95 676.81 NA NA Accessible.

MW- 18 Brush Line 800 1998 Harza 2 U 2269640 293744 18 679.50 681.86 7.5 672.00 17.5 662.00 10 4.91 678.28 NA NA Accessible.

MW-19 Brush line 800 1998 Harza 2 B 2270154 293883 74 678.40 680.67 64 614.40 74 604.40 '0 16.00 664.58 52.50 625.90 Accessible

MW- 20 Brush line 800 1998 Harza 2 U 2269296 294457 18 676.70 678.81 7.5 669.20 17.5 659.20 10 6.17 674.35 NA NA Accessible

MW· 21 Brush Line 800 1998 Harza 2 B 2269852 294174 77 680.10 682.17 67 613.10 77 603.10 '0 19.05 663.02 54.50 625.60 Accessible.

M 0' Spring Fire Training Pit 1996 Harza Accessible

CW-P Spring North Burn Pad 2276347 302630 NA 690.67 NA NA NA NA NA 2 6.14 NA NA NA Accessible No surf. casing. No lock.

OA· 1 Skunk Demolition Araa 1984 USACE 4 B 2254503 290997 21.00 673.53 675.78 11.00 662.53 20.60 652.93 9.6 9,97 665.81 7.90 665.63 Well wizard installed.

DA- 2 Skunk Demolition Area 1984 USACE 4 B 2255342 290488 25.00 678.29 680.56 15.00 663.29 24.50 653.79 9.5 13.67 666.89 11.80 666.49 Well wizard installed.

OM- 1 FlintllongfBrush Fuel Station 1989 C&M 4 U 2261315 308266 16.00 729.08 729.06 5.00 724.08 15.00 714.08 '0 5.43 723.63 NA NA Does not recover Rehab or abandon.

DM- 2 FlintlLong/Brush Fuel Stetion 1989 C&M 4 L 2261332 308272 38.00 729.09 729.09 30.00 699.09 35.00 6S4.09 5 4.13 724.96 NA NA Accessible.

OM- 3 Flintllong/Brush Fuel Station 1989 C&M 4 L NA NA 55.00 NA NA 50.00 NA 55.00 NA 5 NA NA NA NA Could not locate.

DM- 4 FlinVlong/Brush Fuel Station 1989 C&M 4 U 2261327 308176 17.00 729.17 729.17 5.00 724.17 15.00 714.17 10 4.53 724.64 NA NA Accessible

OM- 5 FlinUlong/Brush Fuel Station 1989 C&M 4 L 2261360 307926 38.00 728.61 728.01 30.00 698.61 35.00 693.61 5 4.71 723.30 NA NA Accessible

DM- 6 FlintILongiBrush Fuel Station 1989 C&M 4 L NA NA 58.00 NA NA 48.00 NA 54.00 NA 6 NA NA NA NA Could not locate

OM- 7 FlintlLong/Brush Fuel Station 1989 C&M 4 U 2261281 308425 18.00 729.47 729.47 5.00 724."7 15.00 714.47 '0 5.34 724.13 NA NA Accessible.

DM- 8 FlintllonglBrush Fuel Station 1989 C&M 4 U 2261366 308293 15.00 728.89 728.89 5.00 723.89 15.00 713.89 '0 3.88 725.01 NA NA Accessible.

OM- 9 FlintllongfBrush Fuel Station 1989 C&M 4 U 2261294 308243 17.00 129.08 729.08 5.00 724.08 15.00 714.08 '0 4.34 724.74 NA NA Accessible.

OM~ 10 FlintILonglBrush Fuel Station 1989 C&.. 4 U 2261327 308176 17.00 729.12 729.12 5.30 723.82 15,30 713.82 10 4.90 724.22 NA NA Accessible.

EDA- 1 Spring Explosive Disposal Area 1984 USACE 4 U 2277976 302531 26.00 692.47 695.37 16.00 676.47 25.80 666.67 9.8 7.50 687.87 NA NA Well wizard Installed.

EDA· 2 Spring Explosive Disposal Area 1984 USACE 4 B 2277543 301755 27.00 671.62 673.22 17.80 653.82 27.40 644.22 9.6 19.98 653.24 32.60 639.02 Well wizard installed.

EDA· 3 Spring Explosive Disposal Area 1984 USACE 4 Z277787 301533 37.00 674.32 676.59 28.00 646.32 37.60 636.72 9.6 20.38 656.21 NA NA Wen wizard installed.

EDA- 4 Spring Explosive Disposal Area 1984 USACE 4 u 2276506 302332 19.00 683.40 685.20 9.40 674.00 18.40 665.00 9 8.38 676.82 NA NA Well wizard installed. Low PIO reading.

ET- 1 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Removed by ECC.

ET- 2 long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Removed by ECC

ET- 3 Long Inert Disposal Area 2257405 299346 NA 708.31 710.74 NA NA NA NA NA 21.10 689.64 NA NA Well wizard installad.

FL· 1 Long Ftyl!lSh Landfill 4 2261810 300871 NA 711.34 713.68 NA NA NA NA NA 5.39 708.29 NA NA Accessible.

FL- 2 long Flyash landfill 4 2261754 300623 NA 711.45 713.19 NA NA NA NA NA 5.15 708.04 NA NA Accessible.

FL- 3 Long Ftyesh Landfill 4 2261579 300516 NA 714.21 716.07 NA NA NA NA NA 8.35 707.72 NA NA Accessible.

FL- 4 Long Flyash Landfill 4 2261390 300428 NA 710.40 712.46 NA NA NA NA NA 6.05 706.41 NA NA Accessible.

FL~ 6 Long Flyash Landfill 4 2261367 301109 NA 714.33 717.04 NA NA NA NA NA 5.22 711.82 NA NA Accessible.

FL- 7 Long Flyash Landfill 4 2261217 301129 NA 714.13 715.97 NA NA NA NA NA 3.65 712.32 NA NA Accessible.
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Groundwater Monitoring Well Inventory (1997)
Installed COOrdinates Boring Ground TOe Top of Screen Bottom of Screen Sereen Groundwater Bedrock

Well Drainage Line Year By Clam. Unit East North Depth Elev. Elev. Depth Elev. Depth Elev. length Depth Elev. Depth Elev. Comments

Fl- 8 Long Flyash Landfill 4 2261058 300965 NA 716.64 718.54 NA NA NA NA NA 5.47 713.07 NA NA Accessible.

Fl· 9 Long Flyash Landfill 4 2261094 300605 NA 712.40 714.11 NA NA NA NA NA 3.13 710.98 NA NA Accessible.

FL- 10 Long Flyash Landfill 4 2261177 300322 NA 710.92 712.71 NA NA NA NA NA 4.40 708.31 NA NA Accessible.

G- 1 long PerimeterlN 1981 STS 4 U 2257255 308431 NA 715.95 719.85 10.00 NA 20.00 NA '0 8.48 711.37 NA NA Accessible.

G- 2 Long Perimeter/NW 1981 STS 4 U 2251076 306250 NA 715.24 718.07 8.00 NA 18.00 NA '0 6.55 711.52 NA NA Accessible.
G- , Long PerimeterNV 1981 STS 4 L 2246949 303606 30.00 684.10 688.02 20.50 663.60 30.50 65'.60 10 12.85 675.17 NA NA Well wizard installed.

G- 4 Long Inert Disposal Area 1981 STS 4 U 2257854 299871 26.00 705.98 708.17 16.00 689,98 26.00 679.98 10 8.91 699.26 NA NA Well wizard installed

G- 5 Long Inert Disposal Area 1981 5TS 4 L 2257049 298541 50.00 689.10 692.33 40.00 649.10 S<l.00 639.10 10 41.74 650.59 NA NA Well wizard installed.

G- 6 Long Inert Disposal Area 1981 STS 4 U 2257974 298713 28.00 0.00 704.04 17.00 -17.00 27.00 -27.00 '0 8.38 695.66 NA NA Well wiZard installed

G- 7 Long Inert Disposal Area 1981 STS 4 L 2257400 298405 42.00 692.78 695.48 32.00 660.78 42.00 650.78 '0 23.70 671.78 NA NA Well wiZard installed

G-8 Long Firing Site 1961 STS 4 U 2257681 295074 16.00 0.00 614.36 5.00 -5.00 15.00 -15.00 10 5.91 608.45 NA NA Accessible.

G-9 Skunk Demolition Area 1981 STS 4 U 2254925 291348 28.00 692.11 694.88 18.50 675.61 26.50 665.61 10 9.59 685.27 NA NA Well wiZard installed

G- '0 Skunk Demolition Area 1981 STS 4 U 2254583 290362 24.00 681.92 685.34 14.00 667.92 24.00 657.92 10 19.55 665.79 15.00 666.92 Well wizard installed.

G-11 Skunk Demolition Area 1981 STS 4 B 2255073 290363 37.00 691.64 695.03 26.00 665.64 36.00 655.64 '0 30.25 664.78 25.00 666.64 Well wiZard installed.

G·12 Skunk PenmeterlSW 1981 STS 4 U 2256943 286081 20.00 663.32 666.07 9.50 653.82 19.50 643.82 10 8.30 657.77 NA NA Well wiZard installed

G-1J Skunk PerimeterlSW 1981 STS 4 B 2256683 285340 30.00 646.74 649.39 18.50 628.24 28.50 618.24 10 24.53 624.86 18.50 628.24 Well wizard installed.

G- 14 Brush Brush CreeklLine 1 1981 STS 4 L 2269900 301223 38.00 675.94 678.59 26.00 649.94 36.00 639.94 '0 0.30 678.29 NA NA Accessible. Water abovlIl ground surface

G- 15 Brush Brush Creek/Une 2 1981 STS 4 U 2270105 297091 18.00 655.75 660.21 6.50 649.25 16.50 639.25 10 9.66 650.55 NA NA Accessible, but no commlllnts noted.

G- 16 Brushllong Pesticide Pit 1981 STS 4 U 2266282 296069 20.00 693.49 696.11 10.00 683.49 20.00 673,49 '0 7.72 688.39 NA NA Accessible

G-17 Brush Une 800 1981 STS 4 U 2269584 294334 20.00 681.17 684.21 9.00 672.17 19.00 662.17 10 7.80 676.41 NA NA Accessible.

G- 18 BrUSh Une 800 1981 STS 4 U 2269585 294035 20.00 680.06 682.79 9.00 671.06 19.00 661.06 10 5.71 677.08 NA NA Accessible.

G- 19 Brush Line 800 1981 STS 4 U 2269409 293800 20.00 680.26 683.40 9.50 670.76 19.50 660.76 10 6.79 676.61 NA NA Accessible.

G- 20 Brush Line 800 1981 STS 4 U 2269127 293629 20.00 683.42 685.78 9.50 673.92 19.50 663.92 10 10.57 675.21 NA NA Well wizard installed.

G- 21 Long PerimeterlS 1981 STS 4 U 2266241 282927 18.00 538.79 540.87 7.00 531.79 17.00 521.79 10 NA NA NA NA Well wiZard installed. Tape blocked.

G- 22 Skunk PerimeterlS 1981 STS 4 L 2272255 283054 42.00 675.94 678.04 32.00 643.94 42.00 633.94 10 12.45 665.59 NA NA Well wiZard installed.

G· 23 Spring Perimeter/S 1981 STS 4 U 2275300 283038 20.00 669.55 671.76 9.00 660.55 19.00 650.55 10 8.64 663.12 NA NA Well wizard instafled.

G- 24 Brush Perimet.,rlSE 1981 STS 4 B 2280304 285424 17.00 600.11 602.37 6.00 594.11 '6.00 584.1' '0 13.88 588.49 5.00 594.11 Well wizard installed.

G- 25 Spring Perimeter/E 1981 STS 4 L 2282608 286729 81.00 628.09 630.72 71.00 557.09 81.00 547.09 '0 16.48 514.24 NA NA Well wizard installed.

G-26 Spnng Perimeter/E 1981 STS 4 L 2282728 291572 100.00 656.42 659.92 90.00 566.42 100.00 556.42 10 42.29 617.63 NA NA Well wizard installed.

G- 27 Spring PerimeterlE 1981 STS 4 U 2282664 295091 24.00 666.18 14.00 -14.00 24.00 -24.00 10 6.45 659.73 NA NA Well wizard Installed.

G- 28 Spring PerimeterlE 1981 STS 4 U 2282581 298830 20.00 674.69 678.10 10.00 664.69 20.00 654.69 10 8.18 669.92 NA NA WeU wizard installed.

G·29 Spring Explosive Disposal Area 1981 STS 4 U 2278172 301799 20.00 681.90 684.33 8.00 673.90 18.00 663.90 10 6.94 677.39 NA NA Well wizard installed.

G- '0 Spring WeslBurn Pad 1981 STS 4 B 2276555 301118 17.00 652.01 654.76 7.00 645,01 17.00 635.01 10 11.27 643,49 4.40 647.61 Well wiZard installed.

G-J1 Long PerimeterlW' 1981 STS 4 U 2246846 301370 16.00 0.00 669.62 5.50 -5.50 15.50 -15,50 10 8.25 661.37 NA NA Well wizard installed.

G- 40 Brush Line 800 1983 Batelle 4 B 2268443 293534 83.00 682.28 684.08 73.25 609.03 83.25 599.03 10 29.21 654.81 58.00 624.28 Accessible.

G- 41 Brush Line 800 1983 Batelle 4 U 2268438 293537 22.00 682.53 684.23 9.80 672.73 19.80 662.73 10 5.21 679.02 NA NA Accessible.

G· 42 Brush Line 800 1983 eatelle 4 B 2269969 294493 77.00 683.14 685.27 66.50 616.64 76.50 606.64 10 22.86 662.41 49.00 634.14 Accessible.

G- 43 Brush Line 800 1983 Batelle 4 L 2269970 294486 42.00 683.26 685.60 32.10 651.16 42.10 641.16 10 14.92 670.68 NA NA Accessible.

G- 44 Brush Line 800 1983 Satelle 4 B 2270110 294177 80.00 679.70 682.02 68.00 61"70 78,00 601.70 10 18.57 663.45 50.00 629.70 Accessible.

G· 45 Brush Line 800 1983 Batelle 4 L 2270108 294165 40.00 679.73 681.38 30.00 649.73 40.00 639.73 '0 7.25 674.13 NA NA Accessible.

G_ 46 Brush Line 800 1983 Bstelle 4 B 2269644 293389 68.00 678.42 680.44 58.00 620.42 68.00 610.42 10 10.19 670.25 41.00 637,42 Accessible

G- 47 Brush Une 800 1983 Batelle 4 U 2269646 293378 26.00 678.45 680.59 16.00 662.45 26.00 652.45 '0 7.42 673.17 NA NA Accessible.

G·48 Brush Une 800 1987 D&M 4 L 2268683 294298 3"00 681.88 683.11 20.41 661.47 30.42 651.46 10.01 4.94 678.17 NA NA Accessible.

G- 49 Brush Line 1 1987 D&M 4 L 2267602 307174 32.00 718.11 720.03 19.49 698.62 29.50 688.61 10.01 5.73 714.30 NA NA Accessible

G- 50 Brush Brush Creek 1987 D&M 4 B NA NA 82.00 NA NA 76.21 NA 81.20 NA 4.99 NA NA 63.00 Not accessible Manual pump installed.

G- 51 Brush Brush Creek 1987 D&M 4 U 2271971 294463 16.00 643.92 648.02 10.20 633.72 15.00 628.92 4.8 6.25 641.77 NA NA Accessible.

G- 52 Brush Brush Creek 1987 D&M 4 B 2272886 290931 39.00 634.72 636.74 31.66 603.06 36.65 598.07 4.99 0.20 636.54 21.00 613.72 Accessible.

G- 53 Brush Brush Creek 1987 D8M 4 U 2272872 290938 11.00 634.82 637.02 5.00 629.82 10.00 624.82 5 9.45 627.57 NA NA AcclIlssible.

G- 54 Brush Brush CreekIK Road 1987 D8M 4 B 2277850 2878-49 65.00 611.64 613.74 59.22 552.42 64.21 547.43 4.99 8.26 605.46 45.00 566.64 Accessible.

G- 55 Brush Brush Creek/K Road 1987 D&M 4 U 2277846 287858 16,00 610.98 613.08 10.30 600.68 15.30 595.68 5 10.92 602.16 NA NA Accessible

G-56 Brush Line 800 1987 D&M 4 L 2269099 294230 31.00 679.87 681.90 18.50 661.37 28.51 651.36 10.01 5.22 676.68 NA NA Accessible.

G· 57 Brush Line 800 1987 D8M 4 L 2269127 294094 31.00 680.29 682.44 19.95 660.34 29.96 650.33 10.01 5.84 676.60 NA NA AccessIble

G- 58 Brush .Line 800 1981 D&M 4 L 2269202 294144 31.00 680.23 683.38 20.11 660.12 30.08 650.15 9.97 6.89 676.49 NA NA Accessible.

Gp· 1 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.

GP- 3 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.

GP- 4 Long Inert Disposal Area 2257131 299762 NA 710.79 712.98 NA NA NA NA NA NA NA NA NA Gas probe.

GP_ 5 Long Inert Disposal Area 2257837 299915 NA 704.61 707.39 NA NA NA NA NA NA NA NA NA Gas probe.

GZ- 1 Brush Line 1 1980 ses 4 L 2269943 301378 51.00 682.91 685.74 40.00 642.91 50.00 632.91 '0 6.51 679.23 NA NA Accessible.

GZ- 2 Brush Line 1 1980 ses 4 L 2269783 301370 30.00 671.24 673.61 20.00 651.24 30.00 641.24 '0 1.20 672.41 NA NA Accessible.

Gl- 3 Brush Line 1 1980 ses 4 L 2269625 301360 50.00 678.06 680.76 36.00 642.06 46.00 632.06 10 1.93 678.83 NA NA Accessible.

GZ- 6 Brush Line 1 1980 ses 4 L NA NA 54.00 686.80 689.76 39.00 647.80 49.00 637.80 10 0.00 689.76 NA NA Accessible. Flowing well.

GZ- 2A Brush Line 1 1980 ses 4 U 2269776 30138-4 10.00 671.56 674.06 5.00 666.56 10.00 681.56 5 5.5' 668.53 NA NA Accessible.

GZ2~ 1 Brush Line 6 1980 ses 4 L 2263900 302164 58.00 722.16 725.51 44.00 678.16 54.00 668.16 10 16.11 709.40 NA NA Accessible.

GZ2- 2 Brush Line 6 1980 ses 4 L NA NA 30.00 NA NA 20.00 NA 30.08 NA 10.08 NA NA NA NA Could not locate.

Gl2- 18 Brush Line 6 1980 ses 4 L 2264895 301048 50.00 713.21 716.34 40.00 67'.21 50.00 663.21 10 7.05 709.29 NA NA Accessible. Labeled Z2-2.

GZ2~ 19 Brush Line 6 1980 ses 4 L 2265869 301349 50.00 713.16 716.26 40.00 673.16 50.00 663.16 10 6.55 709.71 NA NA Accessible. Labeled Z2-18.

GZ2- 18A Brush Line 6 1980 ses 4 U 2264894 301077 10.00 713.28 717.34 5.00 708.28 10.00 703.28 5 7.71 709.63 NA NA Accessible. Labeled Z2-18A.

GZ3- 1 Brush Line 4B 1980 ses 4 U 2264359 303801 21.00 724.26 727.01 9.00 715.26 19.00 705.26 10 7.79 719.22 NA NA Accessible. Labeled Z3~1.

GZ3~ 2 Brush lina4B 1980 ses 4 U 2264510 303882 10.00 724.72 727.39 '.00 721.72 8.00 716.72 5 9.37 718.02 NA NA Accessible. Labeled Z3-2. Contains little water

GZ,- , Brush Line4B 1980 ses ·4 U 2264637 303649 13.00 722.93 725.52 5.50 717.43 11.50 711.43 6 7.85 717.67 NA NA Accessible. Labeled l3-3.
Gl3- 4 Brush Line 4B 1980 ses 4 U 2264627 30348-4 28.00 721.72 725.91 18.00 70'.72 28.00 693.72 10 12.20 713.71 NA NA Accessible. Labeled Z3--4.

Gl3- 5 Brush Line 4B 1980 ses 4 U 2264561 303522 20.00 722,89 726.52 8.50 714.39 18.50 704.39 10 12.85 713.67 NA NA Accessible. Labeled l3-5.

JAW- 1 Skunk Demolition Area Jaycor B 2254503 291010 20.00 674,45 0.00 5.00 669.45 20.00 654.45 15 11.27 -11.27 10.00 664.45 Well wizard installed.
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Groundwater Monitoring Well Inventory (1997)
Inatalled Coordinates Boring Ground TOe Top ot Screen Bottom of Screen Screen Ground.....ater Bedrock

Well Drainage Line Year By Olam. Unit Eut North Depth Elev. fie\,. Depth Elev. Cepth Elev. Length Depth Elev. Depth Ele\'. Comments

FL- 8 Long Flyash Landfill 4 2261058 300965 NA 716,64 718.54 NA NA NA NA NA 5.47 713.07 NA NA Accessible.

Fl- 9 Long Flyash Landfill 4 226109'" 300605 NA 71240 714.11 NA NA NA NA NA 3.13 710.98 NA NA Accessible.

Fl- 10 Long Flyash landml 4 2261177 300322 NA 710.92 712.71 NA NA NA NA NA 4.40 708,31 NA NA Accessible.

G- 1 Long Perimeter/N 1981 STS 4 U 2257255 308431 NA 715.95 719.85 10.00 NA 20.00 NA 10 B.48 711.37 NA NA Accessible.

G- 2 Long PerlmelerJNW 19B1 STS 4 U 2251076 306250 NA 715.24 718.07 8.00 NA 18.00 NA 10 6.55 711.52 NA NA Accessible.

G- 3 long PerimeterMi 1981 STS 4 L 2246949 303606 30.00 68".10 688.02 20.50 663.60 30.50 653.60 '0 12.85 675.17 NA NA Well wizard installed.

0-4 Long Inert Disposal Area 198' STS 4 U 2257854 2~9871 26.00 705.98 708.17 16.00 689.98 26.00 679.98 10 8.91 899.26 NA NA Well wizard installed.

G- 5 Long Inert Disposal Area 1981 STS 4 L 2257049 298541 50.00 689.10 692.33 40.00 649.10 50.00 639.10 10 41.74 650.59 NA NA Well wiZ8rd installed.

G- 6 long Inert Disposal Area 1981 STS 4 U 2257974 298713 28.00 0.00 7Q.4.Q.4 17.00 ·17.00 27.00 ·27.00 10 8.38 695.68 NA NA Wen wizard install.d.

G- 7 Long Inert Disposal Area 19B1 STS 4 L 2257400 298405 42.00 692.78 695.48 32.00 660.78 42.00 650,78 10 23.70 671.78 NA NA Wen wizard installed.

0-' long Firing Site 1981 STS 4 U 2257681 295074 16.00 0.00 614.36 5.00 -5.00 15.00 -15.00 10 5.91 608.45 NA NA Accessible.

0-. Skunk Demolition Area 1981 STS 4 U 2254925 291348 28.00 692.11 694.86 16.50 675.61 26.50 665.61 10 9.59 685.27 NA NA Well wiZard installed.

G- 10 Skunk Demolition Area 1981 STS 4 U 2254583 290362 24.00 681.92 15B5.34 14.00 1567.92 24.00 657.92 10 19.55 665.79 15.00 656.92 Well wizard instalfed

C3-11 Skunk Demolition Area 1981 STS 4 B 2255073 290363 37.00 691.64 1595.03 26.00 685.64 36.00 655.64 10 30.25 664.78 25.00 666.64 Well wizard installed.

0- 12 Skunk PerimeterlSW 1981 STS 4 U 2256943 286081 20.00 663.32 666.07 9.50 653.82 19.50 643.82 10 8.30 657.77 NA NA Well wizard installed.

0- 13 Skunk PerimeterlSW 1981 STS 4 B 2256683 285340 30.00 646.74 649.39 18.50 628.24 28.50 618.24 10 24.53 824.86 18.50 628.24 WeD wizard installed.

0- 14 Brush Brush CreekILine 1 1981 STS 4 L 2269900 301223 38.00 675.94 678.59 26.00 649,94 36.00 639.94 10 0.30 678.29 NA NA Accessible. Water above ground surface.

G- 15 Brush Brush Creek/Line 2 1981 STS 4 U 2270105 297091 18.00 655.75 660.21 6.50 649.25 16.50 839.25 '0 9.66 650.55 NA NA Accessible, but no comments noled

0- 16 BrushILon9 Pesticide Pit 1981 STS 4 U 2266282 296069 20.00 693.49 696.11 10.00 683.4. 20.00 673.49 10 772 688.39 NA NA Accessible.

G·17 Brush Line BOO 1981 STS 4 U 2269584 294334 20.00 661.17 684.~1 9.00 672,17 ,g.oo 662.17 10 7.80 676.41 NA NA Accessible.

G- 18 Brush Line 800 1981 STS 4 U 2269585 294035 20.00 680.06 682.79 9.00 671,06 19.00 661.06 10 5.71 677.08 NA NA Accessible.
0- ,. Brush Une 800 1981 STS 4 U 2269409 293800 20.00 680.26 6B3.40 9.50 670.76 19.50 660.78 10 6<79 678.61 NA NA Accessible.

0- 20 Brush Line 800 1981 STS 4 U 2269127 293629 20.00 683.42 685.78 9.50 673,92 19.50 663.92 10 10.57 675.21 NA NA Well wizard in~talled.

0- 21 Long Perj~ferJS '''' STS 4 U 2266241 282927 18.00 538.79 540.87 7.00 531.79 17.00 521.79 10 NA NA NA NA Well wiZard inslaJ.led. Tape blocked.

G- 22 Skunk PerimeterlS 19B1 STS 4 L 2272255 283054 42.00 675.94 678.04 32.00 643.94 42.00 633.94 10 12.45 665.59 NA NA Well wiZard installed.

G- 23 Spring PerimeterlS 1981 STS 4 U 2275300 283038 20.00 669.55 671.76 •. 00 660.55 19.00 650.55 '0 8.6< 663.12 NA NA Well wiZard instaUed.

0- 24 Brush PerimeterlSE 1981 STS 4 B 2280304 285424 17,00 600.11 602.37 8.00 594.11 16.00 584.11 10 13.88 588,49 6.00 594.11 Well wiZard installed,

G- 25 Spring PerimeterlE 1981 STS 4 L 2282608 286729 81.00 628.09 530.72 71.00 557.09 81.00 5'17.09 10 HI.48 6141.241 NA NA Well wiZard instelled.

0- 26 Spring Perimeter/E 19B1 STS 4 L 2282728 2.,S72 100.00 656.42 659.92 90.00 566.42 100.00 556.42 10 42.29 817.63 NA NA Well wizard installed.

0- 27 Spring PerimeterIE 1961 STS 4 U 2282664 295091 24.00 666.18 14.00 -14.00 24.00 ·24.00 10 6.45 659.73 NA NA Well wiZard installed.

0- 2' Spring PerimeterIE 1981 STS 4 U 2282581 298830 20.00 874.69 678.10 10.00 664.69 20.00 654.69 10 8.18 669.92 NA NA Well wilard installed.

G- 29 Spring ExplosIVe Disposal Area 1981 STS 4 U 2278172 301799 20.00 681.90 684.33 8.00 673.90 18.00 663.90 10 6.94 671.39 NA NA WeD wiZard installed

0- 30 Spring West Bum Pad 1981 STS 4 8 2276555 301118 17.00 652.01 654.76 7.00 645.01 17.00 635.01 10 11.27 643.49 4,40 647.61 Well wizard installed

G- 31 Long Perimeter!\IV 1981 STS 4 U 2246846 301370 16.00 0.00 669.62 5.50 ·5.50 15.50 -15.50 10 8.25 661.37 NA NA Wen wizard installed.

G- 40 Brush Line 800 1983 Batelle • B 2268443 293534 83.00 6B2.28 684.0B 73.25 609.03 83.25 599.03 '0 29.21 654.87 58.00 624.28 Accessible.

0- 41 Brush Une 800 1983 Batellfl 4 U 2268438 293537 22.00 682.53 684.23 9.80 1572.73 19.80 662.73 10 5.21 679.02 NA NA Accessible.

G· 42 Brusn Lim, 800 1983 8atelle • B 2269969 294493 77.00 683.14 685.27 66.50 815.64 76.50 606.64 10 22.86 682.41 49.00 634.14 Accessible.

G- 43 Brush Une 800 1983 Batelle • L 2269970 294486 42.00 683.26 685.60 32.10 651.16 42.10 641.16 10 104.92 670.68 NA NA Accessible.

0- 44 Brush Une 800 1983 Baletle 4 B 2270110 294177 80.00 679.70 682.02 68.00 611.70 78.00 601.70 10 18.57 663.45 50.00 829.70 Accessible.

G- 45 Brush Line 800 19B3 Satelle • L 2270108 294165 40.00 679.73 681.38 30.00 649_73 40.00 639.73 10 7.25 674.13 NA NA Accessible.

G- 46 Brush Line 800 1983 Batelle 4 B 2269644 293389 68.00 678,42 680.44 58.00 620.42 68.00 610.42 10 10.19 670.25 41.00 637.42 Accessible.

G- 47 Brush Line 800 1983 Batelle 4 U 2269616 293378 26.00 678.45 680.59 16.00 662.45 28.00 652.45 10 7.42 673,17 NA NA Accessible.

0- 48 Brush Line 800 1987 O&M 4 L 2268683 294298 31.00 581.88 683.11 20.41 661,47 3D,42 651.46 1D.Ol 4.9< 678.17 NA NA Accessible

0- 49 Brush Line 1 1987 O&M 4 L 2267602 307174 32.00 718.11 720.03 19.49 698.62 29.50 8B8.61 10.01 5.73 714.30 NA NA Accessible.

G- 50 Brush Brush Creek 1987 O&M 4 6 NA NA 82.00 NA NA 76.21 NA 81.20 NA 4.99 NA NA 63.00 Not accessible. Manual pump installed.
0- 51 Brush Brush Creek 1987 O&M 4 U 2271971 294463 16.00 643.92 648.02 10.20 633.72 15.00 628.92 4.8 6.25 641.71 NA NA Accessible.

G- 52 Brush Brush Crefllk 1987 O&M 4 B 2272886 290931 39.00 634.72 636.74 31.66 603.06 36.65 598.07 4.99 0.20 636.54 21.00 813.72 Accessible.

G· 53 Brush Brush Creek 1987 O&M 4 U 2272872 290938 11.00 634.82 637.02 5.00 629.82 10.00 624.82 S 9.45 827.57 NA NA Accessible.

0-5< Brush Brush CreekJK Road 1987 O&M 4 B 2277850 287849 65.00 1511.64 613.74 59.22 552.42 64.21 547.43 4.99 8.26 605.48 45.00 566.64 Accessible.
G- 55 Brush Brush CreekfK Road 1987 O&M 4 U 2277846 287858 16.00 610.98 61308 10.30 600.68 15.30 595.88 5 10.92 802.16 NA NA Accessible.
0- 5. Brush Line 800 1987 O&M 4 L 2269099 294230 31.00 679.87 681.90 18.50 661.37 28.51 651.36 10.01 5.22 676.68 NA NA Accessible.
G- 57 Brush Line 800 1987 0&.. 4 L 2269127 294094 31.00 680.29 682.44 19.95 660.34 29.96 650.33 10.01 5,84 676.60 NA NA Accessible.
G· 58 Brush ·Une 800 1987 O&M 4 L 2269202 294144 31.00 680.23 683.38 20.11 560.12 30.06 650.15 9.97 6,89 676.49 NA NA Accessible.

GP·1 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.
GP- 3 long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Gas probe.
GP- -4 long Inert Disposal Area 2257131 299762 NA 710.79 712.98 NA NA NA NA NA NA NA NA NA Gas probe.
GP- 5 Lon9 Inert Disposal Area 2257837 299915 NA 704.61 707.39 NA NA NA NA NA NA NA NA NA Gas probe.
GZ- 1 Brush line 1 1980 SCS 4 L 2269943 301378 51.00 682.91 685.74 40.00 642.91 50.00 632.91 '0 5.51 679.23 NA NA Accessible.

GZ- 2 Brush Une 1 1980 SCS 4 L 2269783 301370 30,00 671.24 673.61 20.00 651.24 30.00 641.24 10 1.20 672.41 NA NA Accessible.
GZ- 3 Brush Line 1 1980 SCS 4 L 2269625 301360 50,00 678.06 680,75 36.00 642.06 46.00 632.06 10 1.93 878.83 NA NA Accessible.
GZ- 6 Brush Line 1 1980 SCS 4 L NA NA 54.00 686.80 689.76 39.00 647.80 49.00 637.80 10 0.00 689.76 NA NA Accessible. Flowing well.
GZ- 2A Brush Une1 1980 SCS 4 U 2269176 301384 10.00 671.56 674.06 5.00 668.56 10.00 661.56 5 5.53 668.53 NA NA Accessible.

OZ2· 1 Brush line 6 1980 SCS 4 L 2263900 302164 58.00 722.16 725.51 44.00 676.16 54.00 668.18 10 16.11 709.40 NA NA Accessible.
G22- 2 Brush Line 15 ,.80 SCS 4 L NA NA 30.00 NA NA 20.00 NA 30.08 NA 10.08 NA NA NA NA Could not locate.

GZ2- 18 Brush line 6 1980 SCS 4 L 2264895 301048 50.00 713,21 716.34 4000 673.21 50.00 663.21 10 7.05 709.29 NA NA Accessible. Labeled Z2·2.
GZ2- 1. Brush lineS 1980 SCS 4 L 2265869 301349 50.00 713.16 718.26 40,00 573.16 50.00 663.16 10 6.55 709.71 NA NA Accessible. Labeled Z2·18.

on· 18A Brush line 6 1980 SCS 4 U 2264894 301077 10.00 713.28 717.34 5.00 708.28 10.00 703.28 5 7.71 709.63 NA NA Accessible. Labeled Z2·1 BA.
GZ3- 1 Brush Line4B 1980 SCS 4 U 2264359 303801 21.00 724.26 727.01 9.00 715.26 19.00 705.26 10 7.79 719.22 NA NA Accessible labeled Z3·1.
GZ3- 2 Brush Une4B 1980 SCS 4 U 2264510 303882 10.00 724.72 727.39 3.00 721.72 '.00 716.72 5 9.37 718.02 NA NA Accessible. Labeled Z3-2. Contains little water
GZ3- 3 Brush Une48 1980 SCS 4 U 2264637 3031549 13.00 722.93 725.52 5,50 717.43 l'.S0 711.43 6 7.85 717.67 NA NA Accessible. labeled Z3-3.
GZ3- 4 Brusn line 48 1980 SCS 4 U 2264627 303484 28.00 721.72 725.91 18.00 703.72 28.00 693.72 10 12.20 713.71 NA NA Accessibl&. Labeled Z3-4.
GZ3- 5 Brusrt Line4B 1980 SCS 4 U 2264561 303522 20.00 722.89 726.52 8.50 714.39 18.50 704.39 10 12.85 713.67 NA NA Accessible. labeled 23-5.
JAW- 1 Skunk Demolition Area Jaycor B 2254503 291010 20.00 674.45 0.00 5.00 669.45 2000 654.45 15 11.27 ·1127 10.00 664.45 WeI! wizard inslaUed.
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Groundwater Monitoring Well Inventory (1997)
In.tiJlled Coordinates Boring Ground TOC Top of Screen Bottom of Screen Screen Groundwater Bedrock

Well Drainage LIne Year "y m..m. Unit [8sl Nolin Depth Ele\l. Elev. Depth EIe.... Depth Elev. length Depth Elev. Depth EleY. Comment.
10- A Brush line 2 1997 Harza 4 U+L 2271165 298819 50.4 681.65 683,75 10 671.65 50.4 631.25 <0 4.07 679.68 NA NA Accessible.

10- B Brush line 2 1997 Harza 2 U+L 2271151 298806 50 681,55 683.94 10 SJt.55 50 631.55 '0 4,28 679.66 NA NA A.ccessible.

12· A Brush line 2 1997 Harza 2 U 2270801 298785 20.5 679.14 681.25 10.5 668.&4 20.5 658.64 10 8.15 673.10 NA NA ACcessible

12· B Brush Line 2 '997 HerZil 2 U 2270847 297915 20.5 689.23 691.044 10.5 678.73 20.5 668.73 10 7.09 684.35 NA NA Accessible.

12· C Brush Line 2 1997 Harza 2 L 2210835 297922 50.2 689.18 691,66 40.2 648.98 50.2 638.98 10 19.76 671.90 NA NA Accessible.

12- 0 Brush Une 2 1997 Harza 2 B 2210838 297913 '20 689.2!! 691.26 110 579.28 120 569.28 10 44.53 646.73 110.00 579.28 Accessible.

12- E Brusn Une 2 1997 HarZi 2 U 2271126 297294 20 688.53 690.37 10 678.53 20 668.53 10 8.20 682.11 NA NA Accessible.

12- F Brush line 2 1997 Harza 2 L 2211212 298193 50.4 688.26 690.54 40.4 641.86 SO.4 637.86 10 0 <637.86 NA NA Accessible. 0",.

12- G Brush Un. 2 1997 Harza 2 U 2270441 296035 20.3 687.97 690,00 10.3 617.67 20.3 667.67 10 8.04 681.96 NA NA Accessible.

12- H Brush line 2 1997 Harza 1 U 2269728 298714 30 688.13 689.80 26 660.13 30 658.13 2 6.00 683.60 NA NA Accessible. Porous tip piezometer.

13- B Brush GenerallK Road 1997 Harz. 2 " 2277256 287166 45.4 627.67 629.54 33.6 594.07 .0\3.6 584.07 10 21.62 607.92 7.50 620.17 Accessible.

13- 0 Brush GenerallK Road 1997 Harza 2 L 2278282 288128 65 652.84 6~,59 74.8 578.04 640 568.04 10 31.30 617.29 NA NA ACcessible.

13- E Brush Generall'K Road 1997 Harze 2 L 2278285 288119 35 652.56 654.21 24.5 628.06 34.5 618.06 10 30.03 624.18 NA NA Accessible.

13_ F Brush GenereVK Road 1997 Hilfza 2 L 2276612 288227 55 658.65 660.44 .5 613.65 55 603.65 10 5256 607.88 NA NA Accessible

14~ A Spring General 1991 Harza 1 " 2275920 298163 67.5 691.57 693.83 65.3 626.27 67.5 624.07 2 33.68 660.15 47.50 644.07 Accessible. Porous tip piezometer.

14- " Brush/Spring General 1997 Harza 1 " 2278162 292255 " 678.28 680.84 95.8 582.48 '6 580.28 2 49.14 631.10 77.20 601.06 Accessible. Porous tip piezometer.

14- C long/Brush General 1997 Harz. 1 " 22Ei7498 290753 77.1 684.35 686.24 75.1 609.25 77.1 607.25 2 40.22 646.02 56.00 628.35 Accessible. Porous Up piezometer.

14- 0 Brush General "97 Harza 1 " 2273458 287167 43.6 676.81 679.05 4'.4 635.41 43.6 633.21 2 12.33 666.72 22.S0 654.31 ACcenible. Porous tip piezometer.

14- E Long General 1997 Harze 1 " 2262676 298556 108.5 689.81 691.28 106.6 583.21 108.5 581.31 2 46.61 644.67 88.50 601.31 Accessible. Porous tip piezometer.

14- F Skunk/Long General 1997 Harza 1 " 2260874 285499 43.5 675.16 677.20 40.4 634.76 42.4 632.76 2 26.63 850.51 21.60 653.56 Accessible. porous tip piezometer.

16- A Brush Line 3 1997 HarIa 2 " 2267Q'H 299801 110 69'l.35 696.30 99.4 594.95 109.4 584.95 10 17.42 678.88 109.50 584.85 Accessible.

16- " Brush Line 3 1997 Harza 2 U 2268410 300701 25.2 699.15 701.10 15.1 684.05 25.1 674.05 10 3.71 697.39 NA NA Accessible.

16- C Brush Line 3 1997 Harza 2 U mB671 300002 25.8 695.68 697.S9 15.6 680.06 25.6 67006 10 4.74 692.95 NA NA Accessible.

16- 0 Brush Une 3 1997 Harza 2 U 2268246 298983 25.1 695.77 697.66 '5 680.77 25 670.77 10 5.00 692.66 NA NA Accessible.

16- E Brush Une 3 1997 Harza 2 L 2268236 298966 55 695.69 697,55 '5 650.89 55 640.69 10 12.90 684,65 NA NA Accessible.

MW- 01 Brush Li1'\8800 1998 Harza 2 U 226Q290 293-479 20 682.60 684.71 '.8 672.70 19.9 662.70 10 6.31 679.14 NA NA Accessible.

MW- 02 Brush Line 800 1998 Harza 2 8 2269592 294042 76 680.90 682.72 56 614.90 76 604.90 10 11.64 671.15 53.00 627.90 Accessible.

MW- 03 Brush Line 800 1998 Harza 2 " 2269416 293807 79 680.90 682.63 69 611.90 " 601.90 10 24.00 658.41 68.00 622.90 Accessible.

MW-04 Brush Line 600 1998 Harza 2 8 2269109 293590 74 663.80 685.92 &4 619.80 74 609.80 10 23.29 657.78 52.50 631.30 Accessible.

MW· 05 Brush line aoo 1998 Harze 2 U 2269327 294363 16 677.50 878.80 7.5 670.00 17.5 660.00 10 3.15 675.93 NA NA Accessible.

MW-06 Brush Lina 800 1996 Harza 2 U 2289447 204374 18 679.30 681.54 7.5 1571.80 17.5 661.80 10 4.82 676.71 NA NA Accessible.

MW- 07 Brush line 800 1998 Harza 2 L 2269403 293794 38 681.10 682.64 27.5 653.60 37.5 643.60 10 5.38 677.66 NA NA Accessible.

MW- 08 BrUsh line 800 1998 Harz. 2 U 2268745 2&4111 16 683.30 665.38 75 675.80 17.5 68580 10 5.16 680.77 NA NA Accessible.

MW- 09 Brush line 800 1998 Harza 2 U 2268216 293495 16 683.90 685.59 7.5 676.40 17.5 686.40 10 7.72 678.27 NA NA Accessible.

MW-10 Brush lina 800 1998 Harza 2 U 2269848 293889 ,. 619.20 681.25 7.5 671.70 17.5 661.70 10 5.08 677.47 NA NA Accessible.

MW-11 Brush Line 800 1998 HSr28 2 " 2269848 293901 76.2 679.20 681.33 66.2 613.00 78.2 603.00 10 18.21 662.99 55.50 623.70 Accessible.

MW-12 Brush Line 800 1998 Harza 2 U 2268626 293907 16 685.50 687.37 7.5 678.00 17.5 668.00 10 6.26 682.95 NA NA ACcessible.

MW-13 Brush lina 800 1998 Harz8 2 U 2268819 293868 ,. 684,00 686.06 7.5 676.50 17.5 666.50 10 5.78 680.26 NA NA Accessible.

MW~ 14 Brush line 800 1998 Harza 2 L 2269135 293575 35 683.60 685.72 25 658.60 35 648.60 10 6_76 679.36 NA NA Accessible

MW~ 15 Brush Line 800 1998 Harz. 2 U 2269408 293057 ,. 680.20 682.14 7.5 672.70 17.5 662.70 10 7.33 675.43 NA NA Accessible.

MW-16 Brush Une 800 1998 Harza 2 " 2269326 294392 70.5 677.50 679.59 50.5 617.00 70.5 607.00 10 29.10 64"'.04 38.00 639.50 Accessible

MW-17 Brush Una 800 1998 Harza 2 L 2269327 294372 34.5 677.70 679.55 '4.5 653.20 34.5 643.20 10 2.95 676.81 NA NA Accessible.

MW- 18 Brush Une 800 1998 Harz. 2 U 2269640 293744 18 679.50 681.86 7.5 872.00 17.5 682.00 10 4.91 676.28 NA NA Accessible

MW-19 Brush Line 800 1998 Harz. 2 " 2270154 293883 7' 678.40 680.67 64 614.40 7' 604..010 10 16.00 664.58 52.50 625.90 Accessible.

MW- 20 Brush Line 800 1998 HafllJ 2 U 226'2'" 294457 16 675.70 678.81 7.5 669.20 17.5 559.20 '0 6.17 674.35 NA NA Accessible

MW- 21 Brush Une 800 1996 Harza 2 " 2269852 294174 77 880.10 1582.17 67 613.10 77 603.10 10 19.05 663.02 54.50 625.60 Accessible.

M 01 Spring Fira Training Pit "'" Hafla Accessible

CW·p Spring North 8um Pad 2276347 302630 NA 690.67 NA NA NA NA NA 2 6.14 NA NA NA Accessible. No suff. casing. No lock.

DA- 1 Skunk Demolition Araa 1984 USACE ,
" 2254503 290997 21.00 673.53 675.78 11.00 662.53 20.80 652.93 ,." 9.97 565.81 7.90 665.63 Weft wizard installed.

CA- 2 Skunk Demolition Area 15&4 USACE ,
" 22553",2 290488 2500 678.29 680.56 15.00 663.29 24.50 653.79 9.5 13.67 666.89 11.80 666.49 We" wizard installed

DM- 1 FHntJI..onglBrllsh Fuel Station 1989 o&M , U 2261315 308266 16.00 729.08 729.06 5.00 72'.08 15.00 714.08 10 5.43 723.63 NA NA Does not recover Rehab or abandon

OM- 2 FlintILonglBrush Fual Station 1989 O&M • L 2261332 308272 38.00 729.0' 729.09 30.00 699.09 35.00 694.09 5 4.13 724.96 NA NA Accessible.

DM- 3 FlintILong/Brush Fuel Station 1989 O&M • L NA NA 55.00 NA NA 50.00 NA 55.00 NA 5 NA NA NA NA Could not locate.

OM· 4 FhntILonglBrush Fuel Stalion 1989 O&M • U 2261327 30817ti 17.00 729.17 729.17 5.00 724.17 15.00 714.17 10 4.53 724.64 NA NA Accessible.

OM- 5 FlinULonglBrush Fuel Station 1989 O&M , L 2261360 307926 38.00 728.61 728.01 30.00 598.61 35.00 693.61 5 4.71 723.30 NA NA Accessible.

DM- 6 FlinULong/Brush Fuel Station 19'" 0&" • L NA NA 58.00 NA NA 48.00 NA ~.OO NA 6 NA NA NA NA Could not locate.

DM- 7 FlinULongIBrush Fuel Station 198' o&M , U 2261281 308425 18.00 729.47 729.47 5.00 724.47 15.00 714.47 10 5.34 72'1.13 NA NA Accessible.

DM~ 8 Flint/Long/Brush Fuel Station 1989 O&M , U 225'366 308293 15.00 728.89 728,89 5.00 723.89 15.00 713.89 10 3.88 725.01 NA NA Accessible

Of",. 9 FlinULonglBrush Fuel Station 1989 O&M , U 2261294 308243 17.00 729.08 729.08 5.00 724.08 15.00 714.08 10 4.34 724.74 NA NA Accessible.

DM- 10 FlinULong/Brush Fuel Station 1989 o&M , U 2261327 308176 11.00 729.12 729.12 530 723.82 15.30 713.82 10 4.90 72"'.22 NA NA Accessible

EDP..1 Spring Explosiv. Disposal Area 1994 USACE , U 2277976 302531 26.00 692.47 695.37 16.00 676.47 25.80 666.67 9.6 7.50 687.87 NA NA Well wizard installed.

EOA- 2 Spring Explosive Disposal Area 1984 USACE ,
" 2277543 301755 27.00 671.62 673.22 17.80 653.82 27.40 644.22 9.6 19.98 653.24 32.60 639.02 Well wizard Installed.

EOA- 3 Spring ExplosNe Disposal Area 1984 USACE , 2277787 301533 37.00 674.32 676.59 28.00 646.32 37.(10 636.72 9.6 20.38 656.21 NA NA Well wizard installed.

EOA- 4 Spring explosive Disposal Area 19&4 USACE 4 U 2276S08 302332 19.00 683.40 685.20 9.40 674.00 18.40 665.00 • 8.36 676.82 NA NA Well wizard installed. low PIO readin\:l.

ET- 1 Lon9 Inert Oispo$81 kaa NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Removed by ECC.

ET- 2 Long Inert Disposal Area NA NA NA NA NA NA NA NA NA NA NA NA NA NA Abandoned. Remo~ed by ECC.

ET- 3 Long Inert Disposal Afea 2257"'05 299346 NA 708.31 710.74 NA NA NA NA NA 21.10 689.64 NA NA Well wizard installed.

FL- 1 long FI ash landfill , 2261810 300871 NA 711.34 713.G8 NA NA NA NA NA 5.39 108.29 NA NA Accessible.

FL- 2 Long Flyash landfill • 2261754 300623 NA 711.45 713.19 NA NA NA NA NA 5.15 708.04 NA NA ACcessible.

Fl· 3 long Flyash landfill , 2261519 300516 NA 714.21 716.07 NA NA NA NA NA 8.35 707.72 NA NA Accessible.

FL- -4 Long Fly ash Landrm , 2261390 300428 NA 710.40 712."'6 NA NA NA NA NA 5.05 706.41 NA NA Accessible.

FL- 6 long Flyash landfill • 2261367 301109 NA 714.33 717.04 NA NA NA NA NA 5.22 711.82 NA NA Accessible.

Fl· 7 long Fl ash Landfill 4 2261217 301129 NA 714.13 715.97 NA NA NA NA NA 3.65 712.32 NA NA Accessible.

8127101 11.46 •.

lapwella IN' Pc :>f 5 Well Inventory Current as of 1997. SUbsequent changes n lrporated.



APPENDIX I
MONITORING WELL INVENTORY

1-2 Well Inspection Forms

J...( 1



HARZA ENVIRONMENTAL SERVICES. INC•

.r -~

..--/o
Well Number:

Inspected By:

Located By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: r;;-/-:rA l:....
Time Inspected: ~:?--,1:...1(I"o;; _

pfu<k 91-----

o

o

Item Yes/ No Comment/Description

Lock inplace? II '-~ 1rtf- r--,1/4/7//l.~. f 1:;;~

Well clearly labelled? V f StJ~,~ '/?; tJ tV) if\.- 1'1. ~ IJ It ~. ~.
V " l-

Well Number: I, I, If /;,;'

Date(s): /
Depth(s): i/

Installed By: I
Other: t/ •

Surface casing inplace? V :J 'I hl~tL 4"'[,/("" p,~
t/*" V- .l( .-.ft. ,~i.Concrete pad inplace? r+ 51!(;'&.;~ u{1 til'" . /"\i1:,-

t/" ~ -t ~..e'-\ "Bumper posts in place?

Survey mark present? (

Standing or Ponded water around well? V/
Evidence of collision damage? V
Evidence of frost heaving? V/
Evidence of well subsidence? v/
Evidence of casing degradation? ( We
Type of inner casing? NCI CJ;);~V .{- ;!> tt'l PiZ Iv;." .,!J,;' ' '''' (./ li.:{

Well Appears: Usable I vi Unusable I Cannot Evaluate I



!(J(,r.

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
~ A_-_'---,­
~/

Date Inspected: ~ le,A 1-
Time Inspected: Ib \ \<..-

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

R c; II "? - ~_-_?='---__

Item Yes No CommentlDescription

Lock inplace? t/ ~.<;. g~~

Well clearly labelled? V
Well Number: V

Date(s): ~/ /

Depth(s): t/.,
Installed By: V

Other: V ,

Surface casing inplace? V t: ,.,
C~,k (J.A.J,;~rlh

Concrete pad inplace? V () ,
Bumper posts in place? V'
Survey mark present? c/V

Standing or Ponded water around well? /
Evidence of collision damage? V

Evidence of frost heaving? /'

Evidence of well subsidence? v'
Evidence of casing degradation? ,/

Type of inner casing? [,1/]/::/11 t ltV
Well Appears: Usable I v' Unusable Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. /":.:::.=.::::::.:..=.:..:.=.:.::.:.=:..:.:.:.==.:..:..:.=.:....=..;.;;.:------------- C---

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
bA--o?-
I-h?J j t>\ c-m\/

j I '

Date Inspected: )"k /Cj t-.
7

Time Inspected: _.L.I ""'C.:...,a:J.::.....)I--__

Photo Reference:

Well Location (describe):

Other.~

o

·,0

Item Yes No Comment/Description

Lock inplace? ~ ~ ~i-~- ~
Well clearly labelled? ~

Well Number: ~
Date(s}: ~

/

Depth(s): V

Installed By: i/
Other: ,/

~~
;

Surface casing inplace? vi ,it haf"'iA'fap£}~/
,/ ('rI'6Yt--!

,
Concrete pad inplace?

Bumper posts in place? V
Survey mark present?

C/'
v

Standing or Ponded water around well?

Evidence of collision damage? ~

Evidence of frost heaving? V
Evidence of well subsidence? v'
Evidence of casing degradation? V

/

Type of inner casing? / [//'t:-~(JIVf'~

Well Appears: Usable V I Unusable I I Cannot Evaluate I



,"

I

3~

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

0/1- / Date Inspected: .5- T - CJ 7
Time Inspected: ) 5c I.(

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

s-s

Item Yes No CommentlDescription

Lock inplace? v ;:7"r' "'- /1 ....... .f I '3 tJ,JfJ

Well clearly labelled? v /f/t::- ,I'V /.foM (5£E:..

Well Number:

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V

Concrete pad inplace? V

Bumper posts in place? ,/'

Survey mark present? .........-

Standing or Ponded water around well? ~ .

Evidence of collision damage? J,/""'

Evidence of frost heaving? ~

Evidence of well subsidence? ...,....-

Evidence of casing degradation? L.-"

Type of inner casing? fA ,#K,v~ "'-,IV""

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVlCES,INC.

o
Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: 5-$-17
Time Inspected: _.;../"",,5...:.Z~~ _

Well Location (describe):

r::'1EL 57:4r;Tc,A/' - A ~j7rt/X_ 2.0 Fr 5£ ~~

c::~/ i'1At ...., f' )

thw~ IGPS IOther:Located By:

Photo Reference:

o

·0

Item Yes No Comment/Description

Lock inpJace? v'" 17",,-:>t..... ,.1'1 ...........1- , '} j:1... II:;

Well clearly labelled? .....".., ;A// ,.vI.i/'1 t:f&"~

Well Number: I

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? ..........

Concrete pad inplace? .........

Bumper posts in place? ~

Survey mark present? e..--

Standing or Ponded water around well? &..--

Evidence of collision damage? t--

Evidence of frost heaving? '--

Evidence of well subsidence? -
Evidence of casing degradation? --
Type of inner casing? o.A "....,K;IV~ --....,..........

Well Appears: Usable I ~ Unusable I I Cannot Evaluate I



.,... .',--
;:,;HARZ==A:..:E;;.:NVJR~O;:;.:;NME=;;.;.;NT;.;.;AL=SE;;;.;RVJ..;..;;..;;.;CES;;;;;.;...;;' IN;;.;.;C;.;.. :3

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected:
-....<....::;.....;;....£-_--

Well Location (describe):

~t1EL 5"/4 z:::r.c/~ - Jt) ~r t.-/~:r P~5

----L 50 Fr P ~r= hVf<~

l~aE-./ IGPS IOther:"Located By:
."

Photo Reference:

-.

Item Yes No Comment/Description

Lock inplace? v FI,-"sl... /'1.:;.wrlA! I "3 J:S~·/h

Well clearly labelled? V ~o ;V~/1t5£td-
Well Number: J

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V

Concrete pad inplace? I/'

Bumper posts in place? V

Survey mark present? ...........

Standing or Ponded water around well? V Wetfa,r ,"\..... ~l.Uf5~ /lelt:.
Evidence of collision damage? v
Evidence of frost heaving? ---
Evidence of well subsidence? V

Evidence of casing degradation? v-

Type of inner casing? /..1 # ~~ /,v,;lf/'

Well Appears: Usable I Vi Unusable I 1 Cannot Evaluate I

o

o



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGA"r10N

IAAAP

Well Number:

Inspected By:
j

Date Inspected: .5 - 3" -? 7
Time Inspected: _ ......./:....J.t.:....5::;;...;:::6=--__

Well Location (describe):

,.t:'"ttr t- SrJ1rfc?/""'- Af/~vX. 85 FT fA/' ~;C

V<!!AJclc .:.::z.. ;> ri! c.);~ E.... -Ir 4"'C..e tJ4?~r (J!iJJc 500 -/l.~ )

Located By: ~ IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V Flt.-(~L.... /'1~ ...... l-c,l J 1J~115

Well clearly labelled? v' /VI? ,A/I.A,M 13 .cK.
Well Number:

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? .,,/

Concrete pad inplace? V

Bumper posts in place? ",/

Survey mark present? ---
Standing or Ponded water around well? V

Evidence of collision damage? V

Evidence of frost heaving? ---
Evidence of well subsidence? e,....--

Evidence of casing degradation? ---
Type of inner casing? Vf ,A-'"1::/v ,;."...~

Well Appears: Usable IVi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
,5-8-?7

J'/ ;3 ?:.

Date Inspected:

Time Inspected: _...e-::.-=--.:::::....__

()(1]Well Number:

Inspected By:

Well Location (describe):

Located By:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V f7"".5 '" ~"w"",.ffZ.~ 3 ~

Well clearly labelled? ./' ,N'c:;I /f/'-'f /"'1 tJ.£K.
Well Number:

Date(s):

Depth(s):

Installed By:

Other: .>

Surface casing inplace? ./
Concrete pad inplace? V
Bumper posts in place? .,-/

Survey mark present? --
Standing or Ponded water around well? ..,/

Evidence of collision damage? ....-

Evidence of frost heaving? a..-

Evidence of well subsidence? '--

Evidence of casing degradation? 0./

Type of inner casing? (A,/VK A/e::;; "'-"~

Well Appears: Usable 1 1/"1 Unusable 1 I Cannot Evaluate I



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

),w

Well Number:

Inspected By:
Date Inspected: 5--S -17

Time Inspected: _.<-/......'1_L...../ /<---__

Well Location (describe):

rWFL 5/-;' ~t:7/f/' - /I fJfl'I7X _ '7t:? ,cr £ t?F
C;#'{ .5i? /;"., e. 1"''''"'''17 z......

Located By: I IGPS IOther:-rf7Vl8g..:::>

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? / F/I.f~ h /'1 t1 I#f ",.f I 3 P;·/h
Well clearly labelled? v ,/VP ;V'U /'"1 t:fF oK

Well Number:

Date(s/:

Depth(s/:

Installed By:

Other: ,

Surface casing inplace? V

Concrete pad inplace? v'

Bumper posts in place? v'

Survey mark present? V-

Standing or Ponded water around well? /

Evidence of collision damage? V

Evidence of frost heaving? V'

Evidence of well subsidence? /

Evidence of casing degradation? V

Type of inner casing? fA ,tVK/J/~ t..v:/L,/'

Well Appears: Usable I Vi Unusable I I Cannot Eva/uate I



c\ \. i..'-\ _J HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: .5- g - ~ 7

Time Inspected: _..:..,;15::......::;,5_~ _

Well Location (describe):

,cUE"L 5r4 'T.:Ce;::/~ - /1F/'~cX- 3t::/ :r=r 5 ~.;:::

f'1..1 VV1 '? ffi~.5e:. Al-"",/~j"'1 4)

/
rM~ IGPS IOther:Located By:

Photo Reference: <iT,

Item Yes No CommentlDescription

Lock inplace? V FI.... ;-4 /Ie-...., ...,-1- :5 tl...J7J

Well clearly labelled? v /l/'t? ,/VU/"1~rK.

Well Number:

Date(s):

Depth(s):

Instslled By:

Other:

Surface casing inplace? v
Concrete pad inplace? 1./

Bumper posts in place? V

Survey mark present? v

Standing or Ponded water around well? 1./

Evidence of collision damage? ......

Evidence of frost heaving? --
Evidence of well subsidence? L--

Evidence of casing degradation? t.--

Type of inner casing? tA ",vkA/~ ......../"""

Well Appears: Usable I ~I Unusable I I Cannot Evaluate I o



/'
)-, HARZA ENVIRONMEf'oo'TAL SERVICES. INC.

o
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:
0/'1/0 Date Inspected: .5 -Z? - Gf 7

Time Inspected: I~ ~I 5

Well Location (describe):

rl-1Ec. Y7//7"~"v' - /J~/t:JX . 7t:1 rT W .Po; 5F'1.-f1,.;r~ -. A-J&"s~

Cq,.-e, ""'14.". P~~.r /?V-- If.,,;;";~l;j "\ .51!?C/ -/2 Cf
.-' I a-L IGPS rOther:·Located By: ,---T ,r'C1f!,.1

--
7

dE :r,A/cp~cr

et7L L ff I

(;.. ~ e7 ....;r5 t? /"1<111 P L-c:::..,n~.- ,
Item Yes No CommentlDescription

Lock inplace? v r/v;1A /"1~..,..,J- 3 t>~Jn

Well clearly labelled? v" /!/P /f/M/"1~.,,<

Well Number: I

Date(s):
-

Depth(s):

Installed By:

Other:

Surface casing inplace? v

Concrete pad inplace? V

Bumper posts in place? )

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? ("{1"(,v°W/

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

/'1tf1' $.5 tJELfE,;.·c If' -rz;
Photo Reference:
t.£-1l .v --1 r:f4 .-" £-

o

-0



HARZA ENVIRONMENTAL SERVICES. INC.

o
Date Inspected: .:;;- 13 If1­

Time Inspected: .........1,¥f-·---LZ....Jl~):..- __

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

,{~

Well Location (describe):

Located By:

Photo Reference:

Other:'

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: /
Date(s}: /

1---

VDepth(s):

Installed By: V
Other: ./ I

Surface casing inplace? V
Concrete pad inplace? ,/

Bumper posts in place? V
Survey mark present? V'

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V

Evidence of well subsidence? vi'
•

Evidence of casing degradation? V tf.'/ 51'eJ
Type of inner casing? fin Me't'\J Y\-

Well Appears: Usable IV I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.
==;:'::";~=~;;;';';;';~;;:;;;';";-"==';;;=:"_----------------------<:..-

0.. 1-! "-,
~ ,/

Well Number:

Inspected By:

c.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: S- A7b /17
Time Inspected: '4-:, ,--

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

Item Yes No CommentlDescription

Lock inplace? Ii
Well clearly labelled?

Well Number: ;/
Date(s}: V

Depth(s): V
Installed By: ,/

Other: .
Surface casing inpface? .;
Concrete pad inplace? I
Bumper posts in place? j

Survey mark present? /'
Standing or Ponded water around well? v:
Evidence of collision damage?

,/'

Evidence of frost heaving? V
Evidence of well subsidence? V ,..

Evidence of casing degradation? V lIl, '5~

Type of inner casing? U"bxc~
Well Appears: Usable II) I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPEC1"ION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
Date Inspected: r-!-;/q~

Time Inspected: 4= LO

Located By:

Photo Reference:

Well Location (describe):

Item yes.... No CommentlDescription

Lock inplace? V
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): vi'
Installed By: V

Other: V .
Surface casing inplace? tI~
Concrete pad inplace? V

Bumper posts in place? V
Survey mark present? V/
Standing or Ponded water around well? v'
Evidence of collision damage? V
Evidence of frost heaving? tI
Evidence of well subsidence? l!
Evidence of casing degradation? tI i.f"_ sl.ed
Type of inner casing? IlJn~1£)w~
Well Appears: Usable Il/ I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.
==:.=:.::~=====::...:..:.::;.........-----------------LI

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: S-43 /7/­
Time Inspected: - .......\,<""~"'f-I-~-\\Z-.-~-

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

.0

Item Yes/ No Comment/Description

Lock inplace? I
Well clearly labelled?

Well Number: V
Date(s): V'

Depth(s): vi"
Installed By: v'v

Other: V ..
Surface casing inplace? ./ <.f" ?1e~
Concrete pad inplace? .;
Bumper posts in place? V
Survey mark present? V r

Standing or Ponded water around well? v""

Evidence of collision damage? ;/

Evidence of frost heaving? V
Evidence of well subsidence? a/

Evidence of casing degradation? V- J/I
Type of inner casing? / V)f~~~

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC,

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGA"nON

IAAAP

...i--­
/

o
Well Number:

Inspected By:
£T3 Date Inspected: .> -I Z. - , 7

Time Inspected: _~).5:::::....::~~3=-__

Well Location (describe):

ftJA - C- t~ "1lr~ I Uvt,!ar WI "1 1.5t:7c).:.

Located By: ~ IGPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? L.... 5'A' \..t I€..$ j" LSc.s -:J
Well clearly labelled? V fl#f I .;.. .j- .r "" t£';.> if f- J7e-::-.h-

Well Number: ..,/ rr"3
Date(s}:

Depth(s):

Installed By:

Other: J I

Surface casing inplace? v 3rT,~.hr ¥j.~15a

Concrete pad inplace? V U...,~cr- c'-'fr 4c...A [".q'1C:...
Bumper posts in place? v i-/ C oP"1 t: r.: 1-<..

Survey mark present? V

Standing or Ponded water around well? )

Evidence of collision damage? j

Evidence of frost heaving? ~.
...,
~

Evidence of well subsidence? v 5"..,'" .,dc ....a 6~ 1--- I'~J

Evidence of casing degradation? v 5'ij,~/~c."'~

Type of inner casing? 1/1,- K/""~ .........,........-

Well Appears: Usable I /1 Unusable I I Cannot Evaluate I

o

o



.......---------~----------~b3
WELL INSPECTION FORM

Iowa ArJ!lY Ammunition Plant

40

o
Well Number:
Inspected By:

FL- ( Date Inspected: '5 b..f~ 7
Time Inspected: _--lI~,)~::..!lISiL·__

Well Location (describe):

E,..\- Si ~.t. ,1 ~L l\cl L J('''
v •

Located By: IMap v1 GPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

lock inplace? ~ s-h; ... 'l~ ~j,.(7

Well clearly labelled? V
Well Number: V

O.tefs): V
Oepthfs}: V

Inst.lled By: ;./'

Other: V

Surface casing inplace? V XL)",.. _l . ) ~ ..,
Concrete pad inplace1 ,/

-V

Bumper posts in place? a/
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage1 V
Evidence of frost heaving? v/
Evidence of well subsidence? I/"
Evidence of casing degradation? /
Type of inner casing? I J.)~ "A' _

Well Appears: Usable [ZJ Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowal--IARZA Co",ulring Engineers and Scientists

OJ
I.. a-. _



,.....,
'-'

B.ARZA I2'MRONMENl'AL SDVlCES. INC.

WELL INSPECTION FORM
Iowa Arfl1Y Ammunition Plant

Well Number:
Inspected By:

Date Inspected: ~5...;;h::L..I..Lt"..J.7__
Time Inspected: .......:J~¢~~~O~IL..-__

Well Location (describe):

St:'l(~,c>... d- rrA' \"r- &1 ~ ~L(;~ ) ",)C:\\ .
u I

located By: IMap,,/ IGPS IOther:

Photo Reference:

Item Ves No Comment/Description

Lock inplace? ,/' ~;--~p$
Well clearly labelled? v""

Well Number: V

O.tefsJ: V-

Deoth($J: ..".

Jnst.JJed By: V

Other: v/

Surface casing inplace7 ~ -x. i~ 't J,o.-.J., C""'\.1~.1~
Concrete pad inplace?

v
V

Bumper posts in place7 ..,...-
Survey mark present? V

Standing or Ponded water around well? ".."

Evidence of collision damage? V
Evidence of frost heaving? V'

Evidence of well subsidence7 V
Evidence of casing degradation7 V
Type of inner casing? ~~

Well Appears: Usable 0' Unusable 0 Cannot Evaluate 0

i
II

l--IAR.ZA Consulting Engineers lind Scientists

Figure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



3 ~D

WELL INSPECTION FORM
Iowa Ar'!'y Ammunition Plant

Date Inspected: -=-5'..::~~i..L7__
Time Inspected: _LlI/;,..·.:$..;:,,\3L-__

n-.3Well Number:
Inspected By:

Well Location (describe):

c· ) "C ~.., ~~~ '4~\'Jrl.-~ $, (

Located By: IMap VI GPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace7 V sfo).....,\(~

Well clearly labelled? V
Well Number: ,,/

D_tefs): v
Depthfs): ~

Inst_lIed By: /

Other: V

Surface casing inplace? ",.....,. '::=:- I~" t;J~ It:&>

Concrete pad inplace? ......-
Bumper posts in place? ~

Survey mark present7 V"'"

Standing or Ponded water around well? .............

Evidence of collision damage? V

Evidence of frost heaving? ......-
Evidence of well subsidence? V'
Evidence of casing degradation? V-

Type of inner casing? VJJ~.\.· .-

Well Appears: Usable 0" Unusable D cannot Evaluate D

Figure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IAR.ZA eo",utting Engine.fI andScienti$t5

OJ
I,,1- ---'



-- ....

WELL INSPECT10N FORM
Iowa Arrywy Ammunition Plant

i

0 1

Well Number:
Inspected By:

Date Inspected: 'i-l~7-Time Inspected: __II_:J--L'__

Well Location (describe):

So~~~\)<. 00 ~'f ~:'.... kX;\~ .

Locat~d By: IMap vi GPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V ~Xi"':~s.s

Well clearly labelled? .,/

Well Number: Y'
D.tefs): V

DepthfS): .,/"

)nst.lI«/ By: ,,/

Other: /'"

Surface casing inplace? /' ~ J;;l" e;..L.. .. t~l)
Concrete pad inplace? v""

.
Bumper posts in place? ,/
Survey mark present? V
Standing or Ponded water around well? /
Evidence of collision damage? v
Evidence of frost heaving? /
Evidence of well subsidence? /'
Evidence of casing degradation? /'
Type of inner casing?

'''''~ J~
Well Appears: Usable~Unusable D Cannot Evaluate 0

I
iI

_~"~YO\l\) C,,_ SO ~ J.) e- i)w.. \t. J •..-.. \'\Ot~\~S \'-.ct.,)

c.A t.Jo(.\\ ~~o- U~~- D'- f Cu1.S~ btoo.) ~.',,".) ~~ rl·lf Figure 4·2

L>~~ i u r"*' ~ rs> LJeI). WELL INSPECTION FORM
~ rlzli] SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANTI-:IARZA Q>nsliring Engineers and Scientisf3 Middletown, Iowa

I



HARZA DMIlONMlNl'AL SDVlCD. INC.

WELL INSPECTION FORM
Iowa An!'y Ammunition Planto

Well Number:
Inspected By:

FL-~ Date Inspected: 4{1':J r~}
Time Inspected: _..:.\.;..·.4=--I1..LO.lo-._

Well Location (describe):

Nt"I.-'t\ c:::, ,,,- c..t..,t~- Gt F\""C\.~\ L~~ ~\\
"

Located By: K"MaP) IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? / S-\c:>.:',,-\! ~. J~ s __ ,\ ..., .....\ .+,... .,

c.~'. - - -.---'-

Well clearly labelled? j
,

sA
- -

WeI/ Number: I
Dllte(s): / I

Depth(s): / I
Instill/ed By: /

Other:

Surface casing inplace? / ~: ~\v('~lc. \ (.,\i,;..f\'~ r

Concrete pad inplace? / '"

Bumper posts in place? /
Survey mark present? /
Standing or Ponded water around well? /
Evidence of collision damage? /

Evidence of frost heaving? /
Evidence of well subsidence? /
Evidence of casing degradation? /
Type of inner casing? U ."k.-.....J"

I--IARZA eofl3u1/ing EngiMers and ScienDara

Well Appears:

0,
}.,,1- _

Usable [LJ Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



..
HARZA ENY1II.OI'iMDlTAL SEJtVlCES.INC.

WELL INSPECTION FORM
Iowa Ar'!lY Ammunition Plant

Well Number:
Inspected By:

r'L- 7 Date Inspected: ~.}.~ 7
Time Inspected: ........:1..::O~:..:::lJ:.c;fjl-· _

Rc:\\ 2- . &'c 4;

Well Location (describe):

,(J LJ f",.' "~
r,( -\\.., " c,c,,\.. \,.~.\\

I

Locattld By: IMapV'I GPS IOther:

tt
Photo Reference:

Item Yes No Comment/Description

Lock inplace7 V"" ~.~jt's.s. skEL
Well clearly labelled? V

Well Number: V PL -7
Date(s): ",....

Depthfs): V
Inst.lled By: V

Other: V
Surface casing inplace? V 'X. I:J. I, C\ .,\v~. :, '-n
Concrete pad inplace?

~

V
Bumper posts in place? ........

Survey mark present? ,/'

Standing or Ponded water around well? V
Evidence of collision damage? .............

Evidence of frost heaving? .;--
Evidence of well subsidence? v
Evidence of casing degradation? /
Type of inner casing? u.,\ ~,., ~

Well Appears: Usable 0'Unusable D Cannot Evaluate 0

t
1
I>

~ eo",ulting Engine"rs and SciIInlisla

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



----7

o WELL INSPECTION FORM
Iowa Arryty Ammunition Plant

Well Number:

Inspected By:

Fl-8 Date Inspected: S -d·~l1

Time Inspected: ---=-1.::::(:)_':::::SS~__

Photo Reference:

Well Location (describe):

(',\\

Other:

o

Item Yes No Comment/Description

Lock inplace? ;/ ~.t.;J\~c... S-!,.... l

Well clearly labelled? v
Well Number: V FI-~

D/ltefsJ: V -
Depthfs): V

Inst/llled By: v
Other: V

Surface casing inplace? V ':Jc. Qt' co\V,... , l.(\'~

Concrete pad inplace? V
.....

Bumper posts in place? ;/

Survey mark present? V
Standing or Ponded water around well? v v

Evidence of collision damage? V
Evidence of frost heaving? v...-
Evidence of well subsidence? ............

Evidence of casing degradation? V
Type of inner casing? /1 'lI-. I .... , 'It'

Well Appears: Usable ~nu.sable D Cannot Evaluate D

Figure 4·2
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa

OJ
t
"....._-------------------------



" .

WELL INSPECTION FORM
Iowa Arr!lY Ammunition Plant

IOi.
I

Well Number:

Inspected By:

FL- 9 Date Inspected: 5'-';>-1 '1
Time Inspected: 1/ '.I.~i::

I
Well Location (describe):

L)..~~ Si l'k 00 ~\-J ~s'" l.o.~:\\ . JJc;~ ('C S0

Ln',.H r

Located By: IMap V IGPS I Other:

Photo Reference:

Item Ves No Comment/Description

Lock inplace ? V S·L· ,Lo. s.. ,11

Well clearly labelled7 V fl·(}
Well Number: V'"

D.tefs}: V-

Depthfs}: V

'nsf.lled By: L--"'"

Other: ..,/

Surface casing inplace? t.,../ "'V Id 4, &l"')"A J.'£"
Concrete pad inplace7

tJ

V

Bumper posts in place7 V

Survey mark present7 V
Standing or Ponded water around well7 V
Evidence of collision damage7 V"
Evidence of frost heaving7 V
Evidence of well subsidence7 '-"""'"
Evidence of casing degradation7 ,/"

Type of inner casing7 U/~v.. .-

Well Appears: Usable W Unusable 0 Csnnot Evaluate 0

}

I
~

Figure 4-2

WELL INSPEC"nON FORM9
srre GROUNDWATER INVeSTIGATION. .

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



..... -'236

o '."JELL l:~SrcCTiOr~ ;=unwl
Iowa Ar'!'y Ammunition Plant

Well Number:
Inspected By:

..£L- ID
JC1: MM't:-

I d c:.-. c-,Date nspecte: Jg,-"

Time Inspected: _...J/:.r../..:..·. ..:..'-"""·3:.....-_

Well Location (describe):

S".~~'.H!* rf)"~ r:;C ~ ~ Ci.~" \(;"'jl~. \\

Located By: IMap v-I GPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace ? V sb~\\<H
Well clearly labelled? ...........

We/I Number: / ~ ~""'

D.tefs):
~

Depth{s}:
~

Inst.lled By: V'"
Other: V'"

Surface casing inplace? -./' ~ I~ II C.~\\.h...."1~

Concrete pad inplace? ..,/
oJ

Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? ./

Evidence of frost heaving? ?"
Evidence of well subsidence? V
Evidence of casing degradation? v"
TV"A nf i",,,,ar ,...ei",,,'

L...I_'_"_'_'_._.-_.-_-_-·_··..;...· ....JI....!V~;Jl,,;.c.:t:W~""'~ .__J

o

Well Appears: Usable c:z( Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IARZA. Consulling Engineers and SCienlDt:J

OJ
I.. �._ ---'



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

G-{ Date Inspected: S - 10/-' 7

Time Inspected: __o_...:..?_';..../::::;.J__

Well Location (describe):

f,c",,'c.: !I f~t:\.. - 50 -r-t- ; .... -/0 w~&". ,/..$
") .5~ c~,r '""" if

p-,C fAA!)/' f',c""J~ d/e~

Located By: I IGPS lOthe(:) !J-i v j",,'5 S'W'v Co,?cf-wJap..:>

Photo Reference:

Item Yes No CommentlDescription

Lock inplace?
J.-~ C K j!',£t!=SI_r

V ""'.:-r C C' ..- K'£Ii?

Well clearly labelled? v .f~J~ ~c;..~ /L/

Well Number: v c-{
Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? -./ tt FT 1',.,.:.- ~ "PIA tz.rc ...;,
/

Concrete pad inplace? v C;r"lvq.!

Bumper posts in place? .......- -:3 - '-/ x"t // /"V~ 4" el
Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? U,A/r _&i' _A.;'""

Well Appears: Usable I vl Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAPo
Well Number:

Inspected By:
6-2.- Date Inspected: 5--/¥ - ,7

Time Inspected: _.:..;/0::;......<;7/......6"--__

Well Location (describe):

,/V'W Cor J.;, <21 or Y~d F
t::/IA h /de. pr ,r::::-e VI ce

Jiw~~ IGPS IOther;Located By:

Photo Reference: ~p,- L c:::; r#z/ro z.5

o

o

Item Yes No Comment/Description

Lock inplace? V -5'#111., / f!. 5.$ 8~sl-

Well clearly labelled? v » ') "" fic/"'~ ./\/~
./ ./

Well Number: t..--- ~-z.

Date(s):

Depth(s):

Installed By:

Other: .,
Surface casing inplace? V J r"T R,;;c.r. "fI "PIA. J1vt:~

/

Concrete pad inplace? .......... Cr", vel
Bumper posts in place? V' 3- (..j;( (./ '" /.,../.:; c>,/

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? U;v[I\r(,' &.--~

Well Appears: Usable I~ Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVlCES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

G-'3 Date Inspected: 5"-1'1"- ? 7

Time Inspected: _-'/:..:O;;;;..·.:::::5...:3~__

Well Location (describe):

,..vW" f'/~ '" f- where IJ/r1- re? e:j / ;'-1 ..., 1.1 J.... "i E-/"'/-
-rz.,,~- t.-; ~ t-... Y·-vJ - --I'c..~""'; '-I ..,I-c. .$ err ~~ r~"'ce (L~.~Vr-

~ I IGPS IOther:Located By: (] 1VI~2'

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V" .?-.;.... J .., (tLfJ £!,-.pr-

Well clearly labelled? V )'11 ..... ;Fit~i-1 ~

Well Number: V" G'-3
Date(s):

Depth(s):

Installed By:

Other: j ,

Surface casing inplace? .......... LjFT l?ifc..- I -g /Itlf~ "T/..rr.1o,l

Concrete pad inplace? v c,......-.:.I
Bumper posts in place? v -:;3- 'IXyl'/ vc-c-rl
Survey mark present? ,
Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? \

Type of inner casing? LA. .#rlV ..-:;......,.".,.,/

Well Appears: Usable I /1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

5-/"(- 77

/~ Z l./

Date Inspected:

Time Inspected: ---L-'--=-'--__

(3-,/Well Number:

Inspected By:

Well Location (describe):

:Ttl,;) - ./1/" C ~V( rlr"'f I (-ME C"CJrvr er )

Located By: JM8D IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? ./ 5~/ ....7fZ~ ~ $0'';-

Well clearly labelled? v S'1 ")"k. .;:=;.~C r........... 5

G- '-I
./

Well Number: v

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? 3FT, $"v RTA} 1Jy.l"/'

Concrete pad inplace? V"'" 6-r~t,.,c.~ I
Bumper posts in place? V :3 -- 'I X'-I // ~~-7"j1

Survey mark present? \

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? t/!,'Ve/V~ ~,..-t.-/

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



Ct cr
I

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

(3-5 Date Inspected: 5- / Z - /.6
Time Inspected: /<-:.5;""'0--.J..7__

Well Location (describe):

::rPA - 5~y ("err V) <lor (' .s.Vv' ..~~ -j";~,; ... c e:...-. -, Ie "1. ~

) -I rt:.t:.5

Located By: ~ MBA .,) IGPS IOther.;

Photo Reference:

Item Yes No Comment/Description

lock inplace? l......- 5f7.,..., ie-55 .cJ~, ..;-
Well clearly labelled? v ;;'1 ""- ,e:;, It: I "'"l ,/t/'

./

Well Number: V"'" G - .:5-

Date(s):

Depth(s):

Installed By:

Other: .
Surface casing inplace? v 5 FrmEK :J '/JJf/? twi..,h 1

Concrete pad inplace? v C;r .;-,~ I
Bumper posts in place? V 7- 'Ix'-/ 1/ j.,V'-'': ~I

Survey mark present? .......,....

Standing or Ponded water around well? i l3~el(

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? I/l./V~ /",cJ.v"""'"

Well Appears: Usable I v· I Unusable I I Cannot Eva/uate r

o

o



-­,.... .
__ I -

o

.:,:HARZ;:;:.:=A:...:ENV1R=..:..;.=ONME;.;;;.::;;.:NT.:.,:AL.=.;;SER;;;;;.;...;V1.:.,:CES=•..;;;,JN,;,;;C;,;,... :2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
Date Inspected: S-IZ- 77

Time Inspected: _-,--,/~:....;/--,Y' _

Well Location (describe):

flJA - ,- pr {:c-C r/"ll/e..r1:

JMa;;? IGPS IOther:Located By:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? v- S j.,.,,"1 /t!.5 f DC"; /

Well clearly labelled? ...-- fl) ..... ';:;"o~ .w
Well Number: ........... 6'-c.

Date(s):

Depth(s):

Installed By:

Other: t .
Surface casing inplace? V .5;F..,- t'i :>~..r I g "'I/f/f rw t"-e/~ y
Concrete pad inplace? "........ 6.'..;. .... ~. /
Bumper posts in place? .....- "J - .:./ >( LI II ~""C,/

Survey mark present? ""......

Standing or Ponded water around well? I

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? U ;v t,.,-e- L..-- /I--""

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC. I.;...;...;,.;;;.;.;;;;;.;;.;;;..,;;;"---....;;..;;......;...;.,;;;"--.....;...;.......;;..;;..---------------------y

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

6-]
KA 1£. tt(l/e

Date Inspected: .£-j Z - 17
Time Inspected: _L...,,13~5....::::5:.....-__

Well Location (describe):

:J:IJ/t .5e/4A~ c fZ "1 ,fr-'( I ~ -~

(tv ~ jt1/A/ 2..7 )
Located By: cI Map~ IGPS IOther:·

Photo Reference:
I

Item Yes No Comment/Description

Lock inplace? V 5~;L.,{€jj fJFfT
Well clearly labelled? v j/'j 1'\ -Ft,,:"'-.s .tV'

Well Number:
./

V

Date(s): G-7

Depth(s):

Installed By:

Other: ,

Surface casing inplace? v g 1/ tJfA- 1W'''4J~~ C~ ~ \
Concrete pad inplace? V 6r~iV(..// I

Bumper posts in place? y' "3 - .:./ X 'i II i,-/~'c-Aa..t,A...

Survey mark present? l/

Standing or Ponded water around well? V

Evidence of collision damage? v

Evidence of frost heaving? 0/

Evidence of well subsidence? v

Evidence of casing degradation? L/"

Type of inner casing? fA /V t'..¥'tt1 L-y'/7/

Well Appears: Usable I vi Unusable I I Cannot Eva/uate I

o

o



13

o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
G-f? Date Inspected: 5 -/~/ - 97

Time Inspected: _.....;O=---..9w/:,..?.L.-__

Well Location (describe):

L~., "J Lr~c,k. ..:TZ-rft!.~ 5~~ w/ ~de?e/ c - W- ~7,(c Rt:1q~
-/

/1/ J;A~ C"rc€:..k -" f}c- vv'1 ";v.. Cree.k 15,#'M ..-"'t- 2£/0 F+-~ ;£c>' or

Located By: J,waV IGPS IOther:
c;C "'Cf""'I I

Photo Reference:

o

·0

Item Yes No Comment/Description

Lock inplace? V" >~/·"./~ff Pc:..s7'-
Well clearly labelled? V

Si '''' ~,::., -£
Well Number: V- C;-1J

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? v- 1./ rT tho- \ ~// PIA 1W€. .."I k
,

Concrete pad inplace? v Gr.-.vc./
Bumper posts in place? v ::3 - 1./x"/ /, V6'",e!

Survey mark present? J

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? iAtV ~p~ j,v,A/

Well Appears: Usable I V"I Unusable I I Cannot Evaluate I



;oO \.~.

HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWA"rER INVESTIGATION

IAAAP

Date Inspected: 5" kA 1­
Time Inspected: _'-l:It..;."~_~_-.::,.C'_'__

Well Location (describe):

o

Located By:

Photo Reference:

GPS Other.;

- ~ :Phc1a.=J
} ------

".

Item Yes No CommentlDescription

Lock inplace? V CS G
Well clearly labelled? l/

Well Number: /
Daters): VI

Depth(s): V
Installed By: V

Other: /J
.

Surface casing inplace? [,/ SC·-r4~V C' ~;'t {lif/6 1
/

Concrete pad inplace? V GJ{£t1.:4
Bumper posts in place? V

Survey mark present? V/
Standing or Ponded water around well? V
Evidence of collision damage? t/ v
Evidence of frost heaving? V'"
Evidence of well subsidence? /
Evidence of casing degradation? V
Type of inner casing?

Well Appears: Usable IV I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWA"rER INVESTIGATION

IAAAP

\ Lf c!

o
Well Number:

Inspected By:

(1)- 10 Date Inspected: 5- ~- ,7
Time Inspected: _L.!':::......::--::::;5....;5;;;",.,.-__

Well Location (describe):

()0-". H C' /;/7 t:"""" j) rCA.
,. 51,./' c.~~" r vr (!..'

Located By: I~ IGPS IOther:d~

Photo Reference:

o

Item Yes No CommentlDescription

Lock inplace? .iiJf¥ V ~C) t' c/<: K cAl' ff/1;;v£P

Well clearly labelled? V S~&'I v, j..s ~...,I ~,;:: .." .-~"..< ... '"

\/'
,/ /

Well Number:

Date(s): /"

Depth(s): ...--
Installed By: ..........

Other: L.- ,

Surface casing inplace? V 6 II ::;rE£l .5CCClv· ~/fJ"1 ';:v,51J'/

Concrete pad inplace? V C::"fti("V~ I

Bumper posts in place? V w,,~,~1 ('1)

Survey mark present? V

Standing or Ponded water around well? V
Evidence of collision damage? v
Evidence of frost heaving? V

Evidence of well subsidence? V C·6"1 j J"', ~""1 t,t"J '" c: ';"';'$ ;.Ic.l

Evidence of casing degradation? V \/c!/j K"-,J 1"7 I
c-tr:rS

p'-
r __

Type of inner casing? 1
0 f'l' C. I. I',VE~"1if7..r(- f ..1/1 r

/1-.lE"iI ~~l"tr):T-'" ••..·f'c

Well Appears: Usable I \/"1 Unusable 1 I Cannot Evaluate I



r,. ..

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Located By:

Photo Reference:

GPS Other:

Date Inspected: ) k /11­
Time Inspected: _--f.l-llb==--l...,'3~C:.....-

Item Yes No j;omment/pescrip~ion

V IQVCt~~~rI l/f £'Yf~5
,.....

Lock inplace?
,-".

Well clearly labelled? c/ /
,/

Well Number: t/
Date(s): V k

Depth(s): t/ v

Installed By: r/
Other: V ,

Surface casing inplace? V ,- I

Concrete pad inplace? )/ ~~;fW
;/

,
Bumper posts in place?

Survey mark present? L/
Standing or Ponded water around well? V
Evidence of collision damage? V/
Evidence of frost heaving? V
Evidence of well subsidence? V v-

Evidence of casing degradation? t/ /1

Type of inner casing? / t~f:/YJ (t/J/ \../

Well Appears: Usable I V Unusable I I Cannot Evaluate I

o

o



3/ HARZA ENVIRONMENTAL SERVICES, INC.

.5'-1'/:-17
/012....

Date Inspected:

Time Inspected: _--...=....;:.....::=----

WELL INSPECTION FORM
SITE GROUNDWATER INVES"r1GATION

IAAAP

G·_/2-Well Number:

Inspected By:

o

Well Location (describe):

Cql-c 5- ~ ~,c 1?C7""~ J V t7r 6'-,-I-e
I

~$I,,(~ ,h"'t c..e.
I IGPS IOther:Located By: erMaV
-

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? v 5-r./'-'f I#:.f;; 15~~r

Well clearly labelled? j../ 51, .... ;:;i.c'''''S A/
/

Well Number: y C -{'2-

Daters):

Depth(s):

Installed By:

Other: "
;

Surface casing inplace? V 3Fr t:'iSc.r ~ ./PfA-, -rhr~~,J

Concrete pad inplace? V'

Bumper posts in place? 3- ." ~~ '1 X'/ J.,./..?.,;. .

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? vt,...... KtVv"""""-"/

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INCo

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

(2'-)3
(AJ<

Date Inspected: 5-/'1- 27
Time Inspected: _ ....../:...;:0::;......;:2;....'-/L-__

Well Location (describe):

6~11,-" 5- 5°l-t./ r;.. "1t: t! Ce:r~:..r (;7'" .£ .,.; ~c:.. ~~

r) ~t J c/ ""'0;,1 ,z 6'" 1<' SK<:,/~ .'

Located By: f"-f7w~J IGPS IOther;'

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? ~ ,j'h" ... /e,/ Pe.> j-

Well clearly labelled? ~. $';, ")."'- .p. .:: I""' ) ~

Well Number: :- C;~- 13

Date(s}:

Depth(s):

Installed By:

Other: ,

Surface casing inplace? .........- :3r r ~j.z..~ I -g .'P..JA J 71..r~..../

Concrete pad inplace? v 6-r ... '" ~ (

Bumper posts in place? v J.- 'i x ../ ,,, /,../..;•.,P/
Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? tA v t!'.""'" --""""

Well Appears: Usable I vi Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

o
Well Number:

Inspected By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: 10 'f ~-

Well Location (describe):

BPS Other:

~II /0 ( pkotv z..

o

o

Item Yes No CommentlDescription

Lock inplace? ;/

Well clearly labelled?
/

Well Number: V
Date(s): /

Depth(s): V
Installed By: :/

Other: / ..
Surface casing inplace? ~

Concrete pad inplace? ,/ ~~I
Bumper posts in place? tI
Survey mark present? ,/

Standing or Ponded water around well? ;/

Evidence of collision damage? j/

Evidence of frost heaving? y
Evidence of well subsidence? V
Evidence of casing degradation? t/ 8 {( $I;~'4I' sfJ
Type of inner casing?

/ ()17 r-J!tJvJY1

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



'4
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

.-

o
Well Number:

Inspected By:

C" -;.5 Date Inspected: .5-/"'--77

Time Inspected: _ ......1'-7c.....::::;O~Q"-__

Well Location (describe):

/l/ h,/ s'tZ.e:-fj .-..... ~;::- ~,Irz~$t::..c.j,----- .,.r:-- Or--r>", cr-_?c):

--/I {2&>.,'/~

Located By:
I IGPS IOther:(' --r"Map.:::>

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V .YA)A/~.f P<:...Jr

Well clearly labelled? ......... ~/, ..... Ac.,..... "5 j"A../

Well Number: ............. t5-IS

Date(s):

Depthfs):

Installed By:

Other: J

Surface casing inplace? ~ 3Fr l!Der J $ "P~A fr~"'~

Concrete pad inplace? ............ ~r>1"'1../

Bumper posts in place? ::> - '7J( ''/
1',

1-./~~eI.........

Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? t/1 +"k'Nv ..-- /

Well Appears: Usable 1/1 Unusable 1 I Cannot Evaluate r

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

o
Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: -...,.I.....,v~Cj-....,&.oo'--'-)-_

Well Location (describe):

Located By:

Photo Reference:

Other.~

f2c? If to I Pitvic:> s--.

..,

o

o

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: V ,

Date(s): IV' 1/

Depth(s): Vv
J

Installed By: I
Other: .

Surface casing inplace? v' C;lrgcr:~

Concrete pad inplace? ~ V Ov.£l,y
J£tv,

Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V /

Evidence of frost heaving? tI
Evidence of well subsidence? ;:
Evidence of casing degradation? I
Type of inner casing? / C//1k-~N

Well Appears: Usable IV I Unusable I I Cannot Evaluate I



. -.....

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

6'-/7 Date Inspected: S -IZ - r 7

Time Inspected: _-'-/......?...."~z.. _

o

Well Location (describe):

L:T/V~ 90'~ - /1/£ c.er l1c.r /l.,7""" e ,Lor ~r

~';k.. t.-..,~c/ ~..,;7-" """-

Located By: LMBP/ IGPS IOther:
-

Photo Reference:

Item Yes No Comment/Description

Lock inplace? ........... .5A, "1/1:-.>';1 /3('.~~

Well clearly labelled? v 5,i... ~e:, ... ., .5-Well Number: v &-/7

Date(s):
J

Depth(s):

Installed By:

Other: .
Surface casing inplace? v '-I ,I!=7 t',J c.r I <$ /,Pf4, ~...,/,!.1

Concrete pad inplace? v c;r",v~1

Bumper posts in place? ,,/" "3- '"/)('-/ ", i-~ ..d
Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? LA/l/ KJV'" v- ,,;0../

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

o

o



::HARZ::..::;:::::.,:A:..:E::;.NVlR:...:..=.;:.:::;ONME=;;.;NT.:.;AL=SER=.:.;V1.:.;:CES='.::,IN;.::C;..' 7'

It; -/ .. t '-"

o
Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: ;>-/ Z - '97

Time Inspected: _.£...J....;;.b--..,;;,...5---..:..fCj__

Well Location (describe):

L:Fro/£ Sac; - ~ /j;.l. l./.I{N- ~ L~~-
!E"~ C ""f C/ ... -/J--.......

I IGPS IOther:.Located By: ('fMJJJl./

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V 5A,"(~"'~ LJc..rr
Well clearly labelled? .",,- 1'1] ...... ~C::/;'" -z=..

./

Well Number: j,;""'" c;-/~

Date(s): I

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V :Jrrt!n~~ &' IIIJr-A 1/ia../~'/ ......:.

Concrete pad inplace? v ~...... -e/
Bumper posts in place? V' ? .- YX'I"" I..v'~t:,~

Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? IA. ""K/V~".,,J&,/

Well Appears: Usable 1 v1 Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
6-1? Date Inspected: ~ -Ie - ~ 7

Time Inspected: _..;..1_'6_.5._5" _

Well Location (describe):

t..;t:/VE $ c:J0 - 5£ / jj;.i t-.,I-cr c'&.. ,.e-~- ;;:;-c', .... ., Jr-:-
j7GO ;;"£·1",.-

Located By: I~-~ IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? ,/' ...5h, .. 7u/ jYLJr

Well clearly labelled? V"" 117'- -F<-I:" ... S-
Well Number:

./

'1.00""'"' C-/~

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? v If ff !?i.J c.r g"PJA IVC...IC/ v

Concrete pad inplace? A /........... Gr.; """,,t

Bumper posts in place? l-- "} - 'i)( V 1" L./vc~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? &t /V K"...," j,.",.......v'

Well Appears: Usable I --I Unusable I I Cannot Evaluate I

o

o



rQ c.!

o

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPEC"nON FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: .5 --/2 - -r 7

Time Inspected: _L.../.;;;...6....;.,S_/:......-__

Well Location (describe):

Lr/t/E $ott- i'.:r",v1:' t-~r£tC L~t/tY,A/ ,EX"11//1 1Ic:-A/

Located By: IMapJ IGPS IOther:

Photo Reference:

o

c

Item Yes No CommentlDescription

Lock inplace? V .>-.;., ,....1tU.J p£.$r
Well clearly labelled? V'" .5/,10..- ~c,;..., 5'--.,

Well Number: v G·- 2LJ

Date(s):

Depth(s):

Installed By:

Other: ..
Surface casing inplace? v :? Fr~~;r J S /,. Pr#, 17-'"••../(/

Concrete pad inplace? v
Bumper posts in place? .......... 2-- '7~y/" ~~.t:"...1

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? vi tVt'/V~/,;V.../

Well Appears: Usable I ~I Unusable I I Cannot Evaluate ,

y- CI(.- c:::-'" .,....., /r-n- .s ....rf&- 41 -I .5

/VdCe/ ~""'~hr



34 HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

G- 2./
KAK

o
Date Inspected:

Time Inspected:
--L..!....""O<""=~ _

Well Location (describe):

P/q "1 +- 5~L'f fk - :EVI~ ~r JJlrl- ,ettu~d .5'~",~-
.5/-/ Cp..r YI rt..r v-r Y'VA .E e? "'" ~#f,/ K

h1a~ IGPS IOther:Located By:

Photo Reference: ROLL j

Item Yes No CommentlDescription

Lock inplace? v .5~ , ...-(e-~..5 LJC-.5r

Well clearly labelled? v 51; '" ~c,l.1., e-
Well Number: v ~ - z. ,

Date(s): Q
Depthfs):

Installed By:

Other:

Surface casing inplace? v :JFr ,e;->e-- 1 -;; -'/p;I J '1lv-~~'/ CI,
Concrete pad inplace? ...........

Bumper posts in place? v 3- t../?f 7' 1'/ J,./'~/

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? U"vj4Y,~A/

Well Appears: Usable I ~ Unusable I I Cannot Evaluate I ~
~



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: ~-I 0/ - 77

Time Inspected: )~ :3 7

Well Location (describe):

S~~1-fV'.. (' tZ.o".fl1/ r%"., I- - E ... J-v- rre> ........... (;7v1ff;A' c

(CC, .... "'1N /,01)
Located By: d--;;:, IGPS IOther.;- Malt

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V- 51-v ..../~.I·~ £$e~/-

Well clearly labelled? ,,/ 5'/ i ..... ~C.I.:..., wo)-

Well Number: Y'"" c:;;-L2

Date(s): I
Depth(s):

Installed By:

Other: I

Surface casing inplace? v J Fr thc~ ?J' -, PfA • '1Zv-f' -.,,1 v.

Concrete pad inplace? . v- Cr ...... ' I

Bumper posts in place? v-- :3 - '1)u-/ " l,.../t:'~/

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA JV Ie..A/v,....,..-.'

Well Appears: Usable I ~ Unusable I I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
G- c.3 Date Inspected: S - /'7- CJ7

Time Inspected: __I_S....;.7':..;;~~__

Well Location (describe):

5~;"1n c-"-.. ..,,1r~ I - £....,!cv- -fi--........... C7.... /:T;Me

(c~~~, ~A) - ~ ~ &-2 L.

~ap,~ IGPS IOther:Located By:

Photo Reference: /,&ro 3/

..

Item Yes No Comment/Description

Lock inplace? .,/ >~,';'(~y..s ;5'c.$-f-

Well clearly labelled? v .;»7~ ~( {11") NrC)

G-l':> --Well Number: \...-'

Date(s):

Depth(s):

Installed By:

Other: I

Surface casing inplace? V" '3rr ,e,/'~.- )~ '·',/?-r-1 -p..rr.,,1

Concrete pad inplace? V' C;,. ... VL!

Bumper posts in place? ....... j- ,;./;( y"/ VV...~7~~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? lA/V''''-;t/'

Well Appears: Usable I ~ Unusable I I Cannot Evaluate I

o

o



o

,-

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

G - 2-'-/ Date Inspected: ~ -? - 9 ")
Time Inspected: _---L/~/....L7'....l:O:::;;.........__

Well Location (describe): l./~~I (-,. C'l~i £/q ...., k.
(}//-('( II"7 i,,/ ",-F p,; ~I~ tZ t:1 o-r.> 5 Pr.., .J't... C'.r cc )

J5o,ic) c
I ./

~~ .5~..., j. 5-h-t ;;.... IA.;-J Ie c q 1-,-/ .5t/ 5c)v-/67
~

IMa~ IGPS IOther:Located By:

- I

Photo Reference: .3,
I

o

Item Yes No Comment/Description

Lock inplace? V ;J-';" jl;r 1ft5;) bc.~'l

Well clearly labelled? V >'~V\ ~/'-) S"
/ --Well Number: V G -Z tf

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V .:> rr 10.;';/, $ '''PfA
-'Io.'(;-~ •

('OJ 5C.

Concrete pad inplace? V /5u. ke. .........
Bumper posts in place? "3 -"'/>('1 " V~?P,-J~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving? v" v.'" irl oA Ce- .... ere I-e
Evidence of well subsidence? v

Evidence of casing degradation? 0/' Rt..1.fr

Type of inner casing? G1 tVK,-vc:' w-.I""""

Well Appears: Usable I ..,/' I Unusable I I Cannot Evaluate I



((
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER'INVESTIGATION

IAAAP o
Well Number:

Inspected By:
6- 25 Date Inspected: 5 - <' - ., 7

Time Inspected: _~/~o-.:::>::..-.:::;,.5 _

-/61- (

Well Location (describe): N~""" ':o~A K
5£ .- ,/'1.:<.rf U"" f If 1/ e.A Ke>ef d - Ar ~e czl-rtd

/
_~OG

C-'v1. -f21e. /e.r-r - /l/CIC-i- hJ $/~<-Ifj ~.,/ -->v, '"5~h?-V\.

Located By: (I Map;"") IGPS IOther: (W pr 5~?~';"''';''~
-

Photo Reference: f'ill' / C/' Z fj

Item Yes No CommentlDescription

Lock inplace? v -;frJ, ... /~~;/ ~C5'r

Well clearly labelled? V y', j '" ~c i"""5 ,;;z-
,/

Well Number: y 6-25'

Date(s): \
Depth(s):

Installed By:

Other:

Surface casing inplace? l/ 3 F-r J:i ~·'v- 7J' // 0,·''''''
e.·~"1J.,·-~ /

/ i
Concrete pad inplace? V

Bumper posts in place? '3 - -I 'I ~/
I"

wt'.·)V

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? f(4)t
Type of inner casing? (A;V (,;Vt'l/., ....,I1/'

Well Appears: Usable I Vi Unusable I I Cannot Evaluate I

o

o



J i ..:

HARZA ENVIRONMENTAL SERVICES. INC.

Date Inspected: $-<l- t7
Time Inspected: _ ....I-=l..:;..:5:::..o.;;;...... _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

C-26
KAt. ttft/I'

Well Number:

Inspected By:

(.-"l- ..3 de; rl- .f?-.~,- ~j/)

/free. tr""" ;eel ) Well Location (describe):

/1/£ or ElAd 0";::::- !-tt:..//(!/ IJ 5<!/vj <c

1'1;"" /-~ VI VV\ /1 ~J~./-f",,'7'4c..e Kd ( Fr.. -. Ke-oJ k')
Located By: (.j~ IGPS IOther:

o

Photo Reference:

c

o

Item Yes No CommentlDescription

Lock inplace? V >";",1.-, fir 5/ pC.)'/'

Well clearly labelled? V ~..:¥!:t ;>; '" ;:;r~; ... ') f-"'·c .>'-:J-

v'
.-

Well Number: c;-Zb

Date(s):

Depth(s): \

Installed By:

Other: "3 ;;;'.·r~/.5

Surface casing inplace? V 5"} ""';c ~/)(-IN CH~'''.? .:>.;.. , It:

I ~ JI>~4t:· ~ h r.. M ..... .,,( C'-:.s--.c; -

6-rw-r .... ~ I
/'

Concrete pad inplace? v'

Bumper posts in place? v""'" 3- ~/ >< ,/1'/
4

W'ilCJd

Survey mark present? c./

Standing or Ponded water around well? ..."

Evidence of collision damage? .,...,...,

Evidence of frost heaving? L.-

Evidence of well subsidence? ...,..,.

Evidence of casing degradation? v

Type of inner casing? tA,.".... K'f'-/e' .......,A/

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

.:; I? £ ......

nI reti.....

($ ... 1'-1



(1--
t?

I

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

6-27 Date Inspected: 5-1'1- 77
Time Inspected: _--Lo1....·t![~C/::-C2r..:::-__

Well Location (describe):

E ~.:A i/-F pP"''''' KlA.VlVlJ:"'., E-v -;-tv. c- .... , 4.
-' ./

c-.:-..<. p, -

Located By: J~ IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? i../' ..st'-t,w"kr.,.,- PCJr
Well clearly labelled? v- 5;") -~ ~c:::.J;"'" E

Well Number:
./

V C ~-z. 7

Date/s):

Depth/s):

Installed By:

Other: ,

Surface casing inplace? V" ;J r7 1?i;1~ ~',-P.:rA "f'WtJ
Concrete pad inplace? ~ ~r"" "'L'. /

Bumper posts in place? v'" -:3-- ~]( L, '1' t,...,'~Q~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? {,Ao1V ;:::"v~ ..-A,/"

Well Appears: Usable I V1 Unusable I I Cannot Evaluate I

o

o



.-
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

/~

o
Well Number:

Inspected By:

c- z.~ Date Inspected: 5'-I 'f -1 ?
Time Inspected: _.L./-=3~~~Y _

Well Location (describe):

Cpt I R. &J -- .5e;..-rft.-.. d\ (e- "1.-, A"'1ce Por/hl'.~

r !Ro~~
...-'

(t}, i,r)"17? r r'1 i\-1 ~ .J~ s
I IGPS IOther:Located By: (1 Maii!-

Photo Reference:

5£

o

Item Yes No Comment/Description

Lock inplace? "..- 5 ht,"l.oo I~.f> at:..) r
Well clearly labelled?

,

~V"'" 57~ V\. Ac; "'-1
./ ./

Well Number: L.-"""" C-7 '8
Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V '1 .cr ~:;CJ" I S "IJ~AJ p.r~.."/

Concrete pad inplace? ../ c;r"7j v ~ /

Bumper posts in place? V" ? - "T-x7' // t..rr.~~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? IA /V'C""'~v-~

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.
==::'::"::::"';"';';=~:"":':':==';";=':"";;;';';~----------------------';-

I! (
Y'

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected: _-I-'_s=.........·-I-f ....C=-__

Well Location (describe):

,

Other:

ec/l4- .Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled? V

Well Number: V
Date(s): (

Depth(s): :/
I

Installed By: V
Other: ;

Surface casing inplace? ~ 1

Concrete pad inplace? ~ [I G.yZVv!
Bumper posts in place? V
Survey mark present? V'/
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? if

Evidence of well subsidence? i//
Evidence of casing degradation? V

Type of inner casing? / ()" f:-J'7 ,r;(."j 'V'

Usable I V I Unusable I
-

I Cannot Evaluate IWell Appears:

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

G-3C
±.\t::~ l'\)~~V

Date Inspected: s- Ie- (fi-
i

Time Inspected: -{C;- =t ,--

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

o

Item Yes ...-No Comment/Description

Lock inplace? V'"

Well clearly labelled? V /

Well Number: /
Date/s): /'

"--
~Depth/s):

Installed By: v'/
Other: t/ .

Surface casing inplace? ~ 75//,Sr)~,,;) I'}H- Cf4J~
Concrete pad inplace? ~ /f7tit~:,f

./

Bumper posts in place? V
Survey mark present? / .....

Standing or Ponded water around well? /

Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing?

-"
[i'! }::...)/,/c' ,-.,/ VI..

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: .$" 1'1- ? 2
Time Inspected: _",-I'...;,.1-=2_7,,-__

Well Location (describe):

5' r-t GO .. 3 .:rIp..., .., re ..., eel,"VI a: Ai- rr,b"".f~..r'7 Be. io1d
/ /

IIV" C ~ VI./.r,., I .5t2t:ft~""'"1 ~A

Located By: (t~p/) IGPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? .... :i~,..,lcss j;/<:sr

Well clearly labelled? L,.-' )4" ...... ;;r-:ic,· ... ') /V'

Well Number: v c:; - 31

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V 3F7 I?i .><J "8"PJA '7W;f",..1

Concrete pad inplace? ....... C.~(·lv~/

Bumper posts in place? ? - 'I x'( //
,

v ,-. w ..·.-·~"

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? IA ."'" ,,",v,;. '--"./

Well Appears: Usable I Vi Unusable I I Cannot Eva/uate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.
==::':";:::';";'=;";';;'::=~:':::;:';';:":'=:::":'==';"-----------------------7

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
G-ro Date Inspected: 5--/Z-17

Time Inspected: _..:....i.....:.7.....;2::.....L? _

t'~I.~ '-'"I c;.- '7/ Well Location (describe):

Lf/"'£" &'CJO - A/j?&?X Zop r/ .5~ o-F ~~£

9C;O .5 E vr1"r-r ~ G<.

Located By: I - IGPS IOther:/fIVIgp'

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? \",.0-""'" ,>"J "" I~$.f J3'L.~.,I

Well clearly labelled? v ::>-i'.., _ ";;<1: i"" ;,.v-
./

Well Number: v C-'-tc;

Date/s): ,
Depth/s):

Installed By:

Other: ,

Surface casing inplace? v 2 Fr ~-:J~.r- t 111'.f;/ J JI,.,.~.,c:.
./

Concrete pad inplace? v C .. .-; ...·.L!
Bumper posts in place? .......... ;"'1 - 7x '1 /~ /,./ r •• .-I

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? L1tv/£";c lor.............

Well Appears: Usable I vI Unusable I I Cannot Evaluate I



itt

HARZA ENVIRONMENTAL SERVICES, INC. I
=.::..:=::.=..;:::;.;..;.==:::.;.;.;~;:::.:.;~;;;;:...;;;=.:..._----------------------)O

'

0 'Ie WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: .$'-1 Z - c; 7

Time Inspected: _...r../_7:.........::3;..,J~__

Well Location (describe):

c:. ~,vC 8oc::; - ~/r'~cX, ZO~ Fr 5£ c-r- Lr"A/E

'1?Oc? 5 r~,fr.., "-< c. <

Located By:
I~ IGPS IOther:·,1' IX!JJP

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? .......... ;>A/~/<fJ P&;.?"-r

Well clearly labelled? ......... /) ,-"", ~el'"", t--.r
.....

Well Number: ..-- c;.~~ I

Date(s}: ,
Depth(s):

Installed By:

Other: .
Surface casing inplace? v Z. Fr ftJcr C // IPM . M·...~c

Concrete pad inplace? Cr~ .....;. /
/

V

Bumper posts in place? v <../- ,/xy"" l-r~.,/

Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA /'/.r~i---/V"

Well Appears: Usable 1/1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.==""----------'----------------------- 17
--'

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5'-/ 'Z - "7 7

Time Inspected: _..:..../--..:7.....:./_7:.....-__

1~/rc/ '-/ G·- 'TY Well Location (describe):

C:T,.-vC ~a v - /V'f cr..r"'l G..-

Located By: ~ IGPS IOther:

Photo Reference: ~l,

o

o

Item Yes No Comment/Description

Lock inplace? V ~A,-:'/~1~· /3't:fr

Well clearly labelled? V .5/,... ~I;;'j .5
.-

Well Number: V"" C;-'(Z-.

Date(s):
J

Depth(s):

Installed By:

Other: I .
Surface casing inplace? v 3 Fr,e,JoJ ~ //j?~ I ffi """

,-
r..

" ~

Concrete pad inplace? ~ t:..r-v~/

Bumper posts in place? ......- :J- t.tx tt n I../c- ... /

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA /V~"v~ '"-",-/

Well Appears: Usable I ~ Unusable I I Cannot Evaluate I



HARZA ENVlRONMEJIoTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5:> '-/2. - Cf 7

Time Inspected: _...J/:....7....:.......!./_9..:.-__

o

~'r~,1 '-I ~-"f'L Well Location (describe):

/f"/V£ "irc;C/ - /1/'£ C~~

,}7waR2 IGPS IOther:Located By:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? i...-"""'" .$;I-t/ .... /Co"T"T p,;~ ;I-

Well clearly labelled? V"" j/"j -.... """c., ...., .s-
Well Number: ,./' <:;;-'15

Date(s):

Depth(s):

Installed By:

Other: J .
Surface casing inplace? l,.;"'" ~ ~ 3 rr f';~.zf 6 '/.p.i"-

"Concrete pad inplace? V" c:J-vt./

Bumper posts in place? vi" 3- ~/xo/ ,.." w_~J

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? "'1;A/KA/0' i..y",A./

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5; -/Z - ~ 7

Time Inspected: __1_7--=0_'7__

fir, rt.,1 vi b-'l5 Well Location (describe):

L:r/V~ 1f(} t::' - ~I/~/o! r-,r hd./'/ -C~Ar ....... C

~r r; ...~ h/.;~ L &:t ~ ~ r- '"'"

Located By: rI~a.;? IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? 0/ ..5~~ , .... Id:"T,." Pt:..~;-

Well clearly labelled? V .5.?,-, ..,e;..~, "/ -.5'

Well Number: v' C·- 0/'-,/

Date(s): ,
Depth(s):

I

Installed By:

Other: j .
Surface casing inplace? v- Z Fr~1./.r. t ,"Pf;l/ )1, .../'.....:,
Concrete pad inplace? .,..,. (,~"'-IV Ii J
Bumper posts in place? v' .:../ ,/"1 q;'" / ,P/f~/ /rq/I)

Survey mark present?
/

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? f/fIf' II;""" :.""- ,/

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



n

=HARZ::..=.:=A:...:E=-NVlR:....:...=:..::.ONME:..;;,.==-NT..:..:AL=-=SE=R:..:..;VI:..::.C:..:ES::.:,~IN..:.:C:..:..;. rh

WELL INSPECTION FORM
SITE GROUNDWATER INVES1"IGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: .5" - c. - Cf~

Time Inspected: _-<-/....:..7....;./....;../ _

l'",,,c..~ w-I G-tTy Well Location (describe):

L:r/Vt= 1/.:7 C/ - ~/.-I//c / eRr-VI.. ti~// E cr-
~;, Ie. V;,..f-r:v C";JQ~V\

~~ IGPS IOther.;Located By:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? v- .>.;,u...... /e // ~.$-r

Well clearly labelled? v 57";'" ~C"/.;; , .s-

Well Number: l./ t;;-"7.5

Date(s}:

Depth(s):

Installed By:

Other: .,
Surface casing inplace? v Z r=-r J?,.:s~ I ~ I' I/..T~J ;,4",;/.,,; .~ (;'

Concrete pad inplace? t:r~ vel
I

v

Bumper posts in place? v '1 r#1// /'7~~1 ~J."Cf
/

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? lA~~""'~~.#

Well Appears: Usable I vi Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC. 'I
==.;;...;;;;;;.......;.;;...---~--------------+-

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5-/2 - er 7

Time Inspected: _..:.../-=6;......:..~.:=6::.....-__

Well Location (describe):

{.;r/V"c <ZSt:?v - 5"£ c.-,,;-r...,~ -~ ~~eA L e¥-A .#-

:::;r:1~5.r. c h.... ........ / ,:,,;-rc/ t--/ G-~7 )

Located By: ~ Map~-) IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V'" .5.f.t,';/U.f £ic.~r

Well clearly labelled? v ~"IJ"'" ;::;. C I';"J /V"

Well Number: v C-7~

Date(s/:

Depth(s/:

Installed By:

Other: .
Surface casing inplace? v Z '1~ ff J3.Hf. {: # IJJ/f ~"

Concrete pad inplace? ...... 6.,*, ..... I

Bumper posts in place? ....- z- '/X '/ /". ,---=-",.J'
Survey mark present? -"
Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? tA yj"/C:::'--~

Well Appears: Usable I v1 Unusable I I Cannot Eva/uate I



· I

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
srrE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By: KitJ( , &vI'
;

Date Inspected: .5- . / Z - ., 7

Time Inspected: _....:./-:C,:;..• ...;,.'1....;;,::! _

Well Location (describe):

L.::r/Y'& "8"vO - :;.£ C·e;./~c.r .&"r jC,ec"l c eI--./ /I-
..::/~ .,1<,$C < dJ-- I'" y",': cr./ "'I C-Y6)

Located By: .!-Map IGPS IOther:}
~.

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V 5;"/';(C~5 pc> r
Well clearly labelled? v ~;.., -.... -FTc J"', /f/

Well Number: v c:- 'I 7
Date(s): I

Depth(s):

Installed By:

Other: ,

Surface casing inplace? l./ 3 r7 ,'t:,5:"" ) t, " tJ.T/! M':./,~

Concrete pad inplace? l-- 6"r., ..... ~ I

Bumper posts in place? ....... 2.- '-IX 'III L./"c,~

Survey mark present? .....-

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? 111'" iCr/F....,..;1/

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I

o

o



.::HARZ::.=.::::.:A;.;;E;;.;NVIR~O~NMENT=~AL=SER=.:..:VJc::.:CES::::.:...;;.IN:..;.;C:.;.o C:'

Well Number:

Inspected By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected:
---'-"'!'"7-~~--

Well Location (describe):

GPS Other:

; .

o

o

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): 1/
Installed By: t/

Other: .
~

Surface casing inplace? i,/ C ·~fct·_f

Concrete pad inplace? V ~1~t4-/
Bumper posts in place?

... ...-'
V

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? t/
Evidence of well subsidence? t/
Evidence of casing degradation? V 1-/ 1

/

Type of inner casing? I 1 Ik, ~ ,J . / /'1 ). J/J 1.10iJ/ y\/ ( ,-J ~ " rYt.:

Well Appears: Usable IV I Unusable I I Cannot E:a/uate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
G·- '11 Date Inspected: 5-~-j7

Time Inspected: _ .....I....:3o..;;O::;;;.....;::3~__

o

o

o

5tt?4'Tf!

tl/t:7/o 3/

Well Location (describe):

Item Yes No Comment/Description

Lock inplace? V (Jr'I.f.f / >-IIt,';k.s$ 1J.£~·r

Well clearly labelled? y/ »~ "'- ';::;Cf~ ~-
Well Number: V G'-1I9

Date(s): \
Depth(s): \

Installed By:

Other: \ ,

Surface casing inplace? V Z -P, I!'if0- l 5x5 h

5Q
Concrete pad inplace? V t'cA.. 6,.~.,~ I
Bumper posts in place? V :3 f)r ~c. ..... 11 t.;...1 ;::-,1. ... o. ft.F;' '>

Survey mark present? ",.,.,

Standing or Ponded water around well? "./'

Evidence of collision damage? V"

Evidence of frost heaving? v

Evidence of well subsidence? V'

Evidence of casing degradation? v'" (-iilA ·h,/ Or., "".I c..

Type of inner casing? IA;Vt:';1/c.;"v,,¥

Well Appears: Usable I V'" I Unusable I 1 Cannot Evaluate 1

Photo Reference:

L.:.r/f/£" / -

I"'-'-'-~r-~~~::¢:::::Z::::::::~""'----==:"";:;;""';::;""'L.--'----'-~-~~r-"",-------L~---';;;""';";:' /~ t?L.o\.

e'A)J!
(.s~E .
.$~r:.J.=t...

.;

Q,A/

P..fCK.



\~
HARZA ENVIRONMENTAL SERVICES. INC.

,">
• I

.. ;...--

Date Inspected: ~JvA' i
Time Inspected: _1u..{_:l~ObL__

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

o

Well Location (describe):

Photo Reference: WI /0 " pJu,)±: :3

o

o

Item Yes No CommentlDescription

Lock inplace? rI
Well clearly labelled?

Well Number: V /

Date(s): V/
Depth(s): V

/

Installed By: V
Other: ,

,/

Surface casing inplace? V 4'" e... JJJ/.....
Concrete pad inplace? ~
Bumper posts in place? V
Survey mark present? z/
Standing or Ponded water around well? /'
Evidence of collision damage? V
Evidence of frost heaving? /
Evidence of well subsidence? V.
Evidence of casing degradation? II
Type of inner casing? ~ 1" 5~~1

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



: au

HARZA ENVIRONMENTAL SERVICES. INC.

xx !. r' 'rr r r - ; 7 f $

­"
WELL INSPEC,.ION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:

Date Inspected:
Time Inspected: _

Photo Reference:

Well Location (describe):

Other.;

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled?

Well Number: /'
Date(s): ;/

Depth(s): i/
Installed By: V

Other: .
Surface casing inplace? V q!1 ~;h!~

V ~-

Concrete pad inplace?
A J

Bumper posts in place? V .~ ..",~~p.f1~1117#i/74 -{

r/
1./

Survey mark present?

Standing or Ponded water around well? 1/
Evidence of collision damage? t/
Evidence of frost heaving? i/
Evidence of well subsidence? ,/

Evidence of casing degradation? V
Type of inner casing? /
Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

Date Inspected: )'IdJ­
Time Inspected: ---"V_stL.-...J.)~-__

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

o

Well Location (describe):

Located By:

Photo Reference:

Other:

c

o

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: /"

Date(s): V'
Depth(s): / V

Installed By: /
Other: ,

Surface casing inplace? V" tf-1/~t4

Concrete pad inplace? V ~1
\/ v

Bumper posts in place?

Survey mark present? V
Standing or Ponded water around well? J/"

Evidence of collision damage? V
Evidence of frost heaving? V

Evidence of well subsidence? V
Evidence of casing degradation? V

Type of inner casing? / Ut~J~W i/\.,./

Well Appears: Usable I vi Unusable I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected:
---'-'''---+-F---

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

Item Yes No Comment/Description

Lock inplace? (
Well clearly labelled?

Well Number: /"
Date(s): ~ V /

Depth(s): v:,
Installed By: V

Other: .
Surface casing inplace? // <.t..,{(, tSflJ.J' """-10

7~ V

Concrete pad inplace? v' 4,./)Aj/
U -"-y -""

Bumper posts in place? V
Survey mark present? v/

Standing or Ponded water around well? ~

Evidence of collision damage? c/
Evidence of frost heaving? r/
Evidence of well subsidence? V
Evidence of casing degradation? J

Type of inner casing? / U n(C.nt7tv tA/

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

o
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

5-c;- 77
!03i

Date Inspected:

Time Inspected: -.........,."'"""""'-.........._-
Well Number:

Inspected By:

Well Location (describe):

!\6),f} K I (}r "1 .5//..... -:::r""/12." S~ C 15- ?c..A.<;" Crac.k:..
1- ......;'

/l/E o--r. jSji.J~e

Located By: LMaR~ IGPS IOther:

Photo Reference: RPI..L 3 )
f')/PTO Z 7

c

o

Item Yes No CommentlDescription

Lock inplace? V 5.f,1/ .. k~1 J3~5- T

Well clearly labelled? r' ~./?~ .f4!C}W, 5
Well Number: V G- 5-,/

Date(s):

Depth(s):

Installed By:

Other: :

Surface casing inplace? v' 5)('5// ..so .3 Fr i ... ',-

Concrete pad inplace? V'" 6"~ 1.0',-1

Bumper posts in place? v f;J .... ~ ..,j ., _p./'v t. "" 11 (..;., ( It;"-

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? l1 /L' e/1/."-- -v'

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECl"ION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
G·· 55 Date Inspected: .:> ,- '/ - ~7 J

Time Inspected: _..;.../.;..0.......;3:........:-;_·__

Well Location (describe):

KO#1'/ K / 13·- ~ >"" C,' (? ~ k ..::r;;,h",-...s L c h 4" '"""

./VL'- ~~ ,e 15,,'/') t. .-A/£ ~~r 0- S'/
Located By: <lM~ vI GPS IOther:

Photo Reference: rf!vTO Z 7

Item Yes No CommentlDescription

Lock inplace? V ~d U'c~

Well clearly labelled? v >'/7 V'\. -(:,<:../~ ~ 5
./

Well Number: v· 6-5'5
Date(s): I

Depth(s):

Installed By:

Other:

Surface casing inplace? V 30FT £fft):.~ , SX5'/' .5~

Concrete pad inplace? v (~; r"1 v c.~ J

Bumper posts in place? "'? P, ,--"a "" j"1c,..J.wt1 f':: ... c: c=v .?

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? -/ ,,, r"'J/L J F,;</I/ cAP

Well Appears: Usable Iv/ I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. ~ D
=~"":""'-_--------'-------------------, '

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: ~.h 197­
Time Inspected: _ ......I.""'O'---'-Jf-=C:;...?__

Well Location (describe):

Located By:

Photo Reference:

Map ~ GPS Other:

o

.,0

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: .I
Date(s): V.

Depth(s): vi
Installed By: V'

Other: V ,, -
Surface casing inplace? V R-u.-S 'h:e-.(/

Concrete pad inplace?
I

..; YC~f
tI v

Bumper posts in place?

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? f,
Evidence of well subsidence? /t! fi,

Evidence of casing degradation? V ~/asi'~
Type of inner casing? /

'.J

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



:'

at

.::.;HARZ==A:....:E:::..;NVIR...;"..=.;:O.::.;NMENT=;.;,.:.;.:AL=SER::;:VI.;.:.;:;CES=:..;:.IN:.;.;C::.;.o II

Well Number:

Inspected By:

Located By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: _':....:~:........:"1_o::....- _

Item Yes/ No Comment/Description

Lock inplace? v' p ~.stp/'(! (c. 0
Well clearly labelled?

Well Number: ./
"

Date(s): ../

Depth(s): V
Installed By: v/

Other: Vi ......
Surface casing inplace? v· i?_i.l~Thrk
Concrete pad inplace? V '?J.~

Bumper posts in place? ~
Survey mark present? ~

Standing or Ponded water around well? V

Evidence of collision damage? V

Evidence of frost heaving? \/l
Evidence of well subsidence? V /'
Evidence of casing degradation? V tLM~{ {ag/k~'!.

4(( --Type of inner casing?
/

Well Appears: Usable I Ii I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. I •

'L

;--;'311+
10 ""})-

Date Inspected:

Time Inspected:
-~----=-........._--

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

Photo Reference: R.el( cf IPhofo Ik__

c

o

Item Yes No Comment/Description

Lock inplace? vi
Well clearly labelled? ,

Well Number: vi /

Date(s): VI
Depth(s): tI

Installed By: VI /

Other: v' ,
",,?

Surface casing inplace? V ~1a(
Concrete pad inplace? V ;j·~t~f
Bumper posts in place? i/
Survey mark present? V
Standing or Ponded water around well? vi
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? ./

~

Evidence of casing degradation? V (l tl~~;;A {~/~
Type of inner casing? lff( (A/'C-

Well Appears: Usable I vi' I Unusable I Cannot Evaluate I



, - r ->

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWA"rER INVESTIGATION

IAAAP

n

I!

Well Number:

Inspected By:
G"P-/ Date Inspected: 5"-1'2 -17

Time Inspected: _..:...J_~/--,I,--,-9 _

Well Location (describe):

.71/4- - E_ ~£"'/ f'( I (/1/ -~ J/}w 26-)

~a.v IGPS IOther:Located By:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? t,...-- tJrq~~ 1'14.fI'l-r

Well clearly labelled? V iVkli~- /'., , .... .1 £::::""'" Rtjc.r

Well Number: l,r-- C;f~ I
Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? v C>/".:. )c. .; ,j:'T L!X¥ N 54-

Concrete pad inplace? v :J)(:> Fr

Bumper posts in place? '-"""" :J YFt.(.c- c:...., c' f r?1.I

Survey mark present? .........

Standing or Ponded water around well? l.,./ II {fc.rr ~ 1..$
Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? Nf;1v .f
Type of inner casing? c.A # ~/v~_;'V

Well Appears: Usable I v'1 Unusable 1 I Cannot Evaluate I

o

o



o
;::HARZ==A:..;E:;;.NVIR;.;.=c::..0NMENT:...:....=:::...:..::..:AL=..:.SER=.::..c.VI.:..:C:=ES=..:..-=.IN.:..=C.:.....----------------------- / ~

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
G'f-3 Date Inspected: ,5"-1 z -77

Time Inspected: _...L.)....!.~....::;5~7 _

Well Location (describe):

:rJ}~ - / /,..-/ C'-~r VI .:;/ ~r:: 5'/ I- £"

5E C',·rvt ~~ ~r ~w..A ,A-re-... - .;::r...... ;I-/ce .5

(~ IGPS IOther:Located By: --
Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? v pr'f.JJ /"1~~I- t<:.r

Well clearly labelled? v 1-' /.,.,1 , ~/~r c'~ J?i:.$ ",-

Well Number: V' c;'P- :3

Date(s):

Depth(s):

Installed By: .,
Other: .

Surface casing inplace? ~ i TT Lj,Sv } '-Ixy n 5Q.

Concrete pad inplace? "'" :3)(.J FT
Bumper posts in place? """ J 7 e.1/..- C .......... crtt:!-c

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? /vEt...- ,I

Type of inner casing? v( I'\.-"t:..~p ....................

Well Appears: Usable I v"1 Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

GP-L( Date Inspected: $-/ (- C7J 7
Time Inspected: _.....;/_LL../......lLI,--,-I__

Well Location (describe):

.:rtJ,~ - ,/1/~ cor VI e.r

Located By: .IMV IGPS IOther:
----

Photo Reference: f)/&70 /6

Item Yes No Comment/Description

Lock inplace? V J}./"IJj (VIiiJifa-'

Well clearly labelled? v v...t..'.f Co j?1i ;""J- ",..... 1:-"',J .:or

Well Number: V Gf?- '-I

Date(s): )

Depth(s):

Installed By: .
Other: ,

Surface casing inplace? V JJ/~"J:. 'Fr J7Jd/ , LjX'I N sa
/

Concrete pad inplace? v ;31<:3 FT
Bumper posts in place? V :3 C 1'"" C r~+t' 1'-'<" /~;..--

Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? ,/I/Ei-./.f

Type of inner casing? l;'f;Vt:"A-- t:/ e..--.....-

Well Appears: Usable I v"" I Unusable I I Cannot Eva/uate I o



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: .5- I'Z - 7 7
Time Inspected: _--l/[,....il......SEZ'-o!:'l>::::.....-__

Well Location (describe):

5PA - ,/t/ _ C e", I,.., I (,/VE C·Q r 1.1 rz..'" )
I

/ ~ L--" ..~r G-~)

Located By: IMa;7 IGPS IOther:
t..---

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V j?r,,~~ /'1'1 ~-f¢.'-

Well clearly labelled? v vL. I .f ( J?#f , ..... J ..' ....... R;J::J

Well Number: v' 6P- 5

Daters):

Depth(s):

Installed By:

Other:

Surface casing inplace? V }FT PI#rC k. I ~/l(~5- Q
I

Concrete pad inplace? v .3><':> FT"
Bumper posts in place? V ;3 y~ //~...., (.--'l.-1 (' r r-l f-

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA tvr /V0 ,-""./

Well Appears: Usable I ~. Unusable I I Cannot Eva/uate I



, .. f" fTT t

HARZA ENVIRONMENTAL SERVICES. INC.

t at r .

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
r/-I (r;~-/)

K, 169tke
Date Inspected: £-9- 17

Time Inspected: _=CJ__g,-o/",,--==b::.....-_

Well Location (describe): OtAfT,:lc. !i...cc

t:-..:T/t/£ / - ZOO FT S-,~k/ ...,-F i-J:,II/E I 5""""

-FF,A/c.E ce;~/f/.EK ( t3£TI-£F,- ~o/tO () ,,1,1./ I? r7Eft/CE)

Located By: (IMap/ IGPS IOther:

Photo Reference: f?Ot.L 6 )

Item Yes No CommentlDescription

Lock inplace? V ,/V&1 l.C/ct::

Well clearly labelled? .......... 5°; ")"'- ~c~~ 5
/~

Well Number: ~ -cl- I
Date{s): ,/'

Depth(s): ,/'

Installed By: V

Other: V

Surface casing inplace? v· 3 ;=, JI";rjCK STEEL

Concrete pad inplace? v ~. X 5' ,.,
~"""""5 ~~""F?

Bumper posts in place? c..-' :3 pt::-5r5

Survey mark present? ~

Standing or Ponded water around well? V t. e- 1IJ f'tJ -'fee:;...

Evidence of collision damage? V

Evidence of frost heaving? V

Evidence of well subsidence? V

Evidence of casing degradation? v ~u5r

Type of inner casing? i 1'/ j?f/L '-if""- Cle"""~"'11- ~/'" ~

Well Appears: Usable I vi Unusable I I Cannot Evaluate I

.
I ......

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

o
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

G~-L(

ue
Date Inspected: 5- 8- Cj 7

Time Inspected: {)'i?.5s

Well Location (describe): ()vh') ~c.. ';t:"et.....,. c.c

L.:T/l/E/ .- ,N/ ",r- ~."r..,c. C .., II/~.--:I- tIf ... Ac.r R~~,( JJ
(,/l/E 6"..,1

./'

COr £c~ )(5. p';:- 6-~ 2.A-)ar
Located By: JM~~~! IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V ./V"P L ot::.-<
Well clearly labelled? V ~,,~ .... ~/""1 '5'-

Well Number: V e.! ,- L-
Date(s): ,..,.,.-'

Depth(s): --
Installed By: ...,.,

Other: e...-- "

Surface casing inplace? "......, :3 F7 J!'f5".£~ , 7'T..GE~ >
Concrete pad inplace? I/' ..- ~XS / M"f1P CPv&J:E1tJ

Bumper posts in place? ...- "] rt/5 r? 1 Y;;~l&-"'--

Survey mark present? v- I

Standing or Ponded water around well?
~C-lrFPA'E4~

l-'V' ~'I!'
1-... _ ~,A~ L. ~J{~, ,

Evidence of collision damage? I..--

Evidence of frost heaving? .".-

Evidence of well subsidence? ~

Evidence of casing degradation? V

Type of inner casing? ~I '/ I've. ) ENp ('"f;?

Well Appears: Usable I 0' Unusable I I Cannot Evaluate I



II

",

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
B"73.-3 Date Inspected: .5-15- ~ 7

Time Inspected: _~/C)~/-=C>=--__

fpLL ~ z
J

Photo Reference:

Well Location (describe): V"'1q/~L -R/iA.<t:.c

~/1/£ I - .#-;- '\ L.f '1 C hI? ......... ,.,c ~,:;IJl,~ [) .-;~ crC?,z.J:...
v

A-cr.-/~f .6
:

C rf?fZ k -Fi-,-. Ge- L ,J 2~j

Located By: ~p ") IGPS IOther:
-

Item Yes No CommentlDescription

Lock inplace? ..,/" /"""P C-(;~ C K-

Well clearly labelled? v )11}-"" r;u/~ 5c...../ -k t:e ",1
.....-

Well Number: V- -cl- "'3 0Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? v 3Fr .::;::rp ........ .>x.5" 561

Concrete pad inplace? v '5 X 3 / .Anno:. ~
Cc'V~ .1""'1-

Bumper posts in place? .......... :? C~"'c:r.· ../.... Y~I'h-1--

- V A / - .
Survey mark present? 'r-' .7 ~"", ...

If

Standing or Ponded water around well? V 4q~)(· err ':>k/
,-

Evidence of collision damage? / ·~5/

Evidence of frost heaving? V

Evidence of well subsidence? V""
Evidence of casing degradation? V""'" ~tf//

Type of inner casing? t.j// rye \ elLa .... ~ ... 1- C4j?

0Usable I v'l Unusable I I
;'

Cannot Evaluate IWell Appears:



HARZA ENVIRONMENTAL SERVICES. INC.

d-)Oo
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

Date Inspected: 5'- y - 7 7
Time Inspected: _ .....)_3:::........<~_Z-=__

Photo Reference:

Well Location (describe): .::F".,.h,(tt .rL: ... c::...<:.

o

··0

Item Yes No CommentlDescription

Lock inplace? V ,?,ht /1. Itt-I"J J:>£..fr-
Well clearly labelled? V

Well Number:

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V '3 rrR"5,y j 5X5// ..56?

/'
,

Concrete pad inplace? :5X3 rr
Bumper posts in place? V 3 p,.;~ t..... /'1 c./r..1 Fi! ..ce fl. J"~

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? v'"
Evidence of casing degradation? V L,rU>J) """- ~£.$d';"w;-

Type of inner casing? fA f'/ f.Y(7t..rY'

Well Appears: Usable 1vi Unusable I I Cannot Evaluate I



",

HARZA ENVIRONMENTAL SERVICES. INC.

(- -- /. ,
d.-/

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: .>'- ~ - ~ 7
Time Inspected: ----'<2~~.L...:::tt:'_7+-__

r)

Well Location (describe): (/l.Af;,?,I~ - .41..<L...

Lf,A//C I - /1/, ~r C"--.e C-"'!va.r7 u""'/c/ R#~"/ P...
( /V'£ L r('J:. k P-,,.,,,i:J ( ,/V ,F C;£-z A7 f'rp'X". /5 ~:

IMap~/ IGPS IOther:
,

Located By:

Photo Reference:
)

Item Yes No CommentlDescription

Lock inplace? V /l/v L e:-c~
Well clearly labelled? V

Well Number; ;/" ~(-Z",t

Date(s); /"
Depth(s): /'

Installed By: ".,

Other: / ,

Surface casing inplace? V"'" :3Fr F:f5-~.L:. :JlT£$L..$,
Concrete pad inplace? V- A.- fx 5' t' ,v1 1..1# ~vE.K..

:3
,

Bumper posts in place? .\.-""" I v5r7 I 'r.£tLe:; &.-'

Survey mark present? v/
I

Standing or Ponded water around well? ;,/' "f;J r~ ~
,c..::.A~P /VEl

C~"""""'I ~/1"l L ~~&'

Evidence of collision damage?
I

/"

Evidence of frost heaving? r
Evidence of well subsidence? V

Evidence of casing degradation? r..- ·tL1}/
Type of inner casing? '1 II I'vi- I ,f'"vfJ C1"f
Well Appears: Usable I v-I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

5-b-q1
II :'?70

Date Inspected:

Time Inspected:
-;.",,;,...~----

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

'i'..~- IWell Number:

Inspected By:

o

Well Location (describe):

l-t"nL b Lou.rtt.J. t-..J() I tv. Vt--l? ~ 0 + 6:... ~ l,J"VVr h-i ~.
r-- rl ~ l~~ V'•

•

Located By: tM;p) IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? /
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): V
Installed By: \1

Other: V
Surface casing inplace? V
Concrete pad inplace? V

'P...;;..,!'1 (~~$+V'~-tp..{

""':" . t r h ....

V
I J

Bumper posts in place?

Survey mark present? V
Standing or Ponded water around well? ..;
Evidence of collision damage? V
Evidence of frost heaving? vi
Evidence of well subsidence? V
Evidence of casing degradation? V (:A.5 •"'1V) ~"f L' ,.A-<!,\. C;(V,r{

u. \/ l .'" "., I LY'\

Type of inner casing? 't d 'PVc..., ( vVe~ If 0."''''-0 L.~C'l. ~S \

Well Appears: Usable IV- I Unusable I I Cannot Evaluate I



HARZA ENVlRONMEJl,'TAL SERVICES. INC.
==~;;;.....;.;==;.;..;;.;.;=~""-=:...;;;...;~----------------..........---- ~--

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Photo Reference:

~~ - 1£ Date Inspected: $' .., --C,-7
Time Inspected: _

Well Location (describe):

I.J

GPS Other:

Item Yes No CommentlDescription

Lock inplace? ~

Well clearly labelled? v
Well Number: /"

Date(s): v'

Depth(s): ./

Installed By: V
. ....

Other: /

Surface casing inplace? v' {/, ~~ ~
Concrete pad inplace? V

Bumper posts in place? V

Survey mark present? ~

Standing or Ponded water around well? /

Evidence of collision damage? ~

Evidence of frost heaving? ~

Evidence of well subsidence? .....-
Evidence of casing degradation? ;,/

Type of inner casing? '-t I( R/l-

Well Appears: Usable Il-~ Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

-0
-'

Well Number:

Inspected By:

Date Inspected: 5- b -OJl'
Time Inspected: ---.....:....10:::.....-:_$.....:.0 _

Well Location (describe):

1-1 '1'\...2,. &, "Ll.'\ 'FI 0t,,( vt t:e- t Df h":t1(.t~ t:,- b &
J

Located By: 1lf18B> IGPS IOther:

Photo Reference:
6

o

o

Item Yes No Comment/Description

Lock inplace? v'
Well clearly labelled?

Well Number: V

Date(s): II
Depth(s): V

Installed By: V
Other: .;

Surface casing inplace? V
Concrete pad inplace? V r\.....~,~:i e.~ ('t.."", ttO,{ '"'-"",.(

't'# .:.,:> :~ ~:._

Bumper posts in place? v'
J

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? v'
Evidence of casing degradation? ~ '''f' ~ t C'A~ \~ ~ ,',/'.:,(.. ....<.{

"'I':~;" lD,.t... ~

Type of inner casing? Lj.." r1VG t t.. (~;:)""'~ (Wo\ ~.,-...
Well Appears: Usable I V 1 Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

2~ - lEA Date Inspected:
Time Inspected: _

:.J
/

o

Well Location (describe):

L~v<. fe, S". *" i ?>..-.\)...J' 6-~ ~ -Ik .~ (' C,()
I.: - "_, ,)-\. ~r. ..~

J
~ 1>r..L "',. I,-.€~ XJ (~/.;.Iir LJ I z:>-It,..;

Located By: l. Map L/I GPS IOther:

Photo Reference:

Item Yes No CommentlDescription

lock inplace? f/' v

Well clearly labelled? L"./

Well Number: V
Date(s): /

Depth(s): I.,/,

Installed By: "./

Other: V-

Surface casing inplace? 1./ b " S~(AI
Concrete pad inplace? V
Bumper posts in place? 1-/

Survey mark present? ~--

Standing or Ponded water around well? ~

Evidence of collision damage? ~

Evidence of frost heaving? t../~

Evidence of well subsidence? L-/

Evidence of casing degradation? ~
"-

Type of inner casing? Lj,e Ne:-
Well Appears: Usable I~ Unusable I I Cannot Evaluate I o



o
HARZA ENVIRONMENTALSERVlCES.INC.

WELL INSPEC"r10N FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5 -/3 -77

Time Inspected: _..:..../..:;5....,:2=......::::3:..-__

Well Location (describe):

{) 1A-r-:5fl/£ L..M/E £-//1 - ,/l/h/ C.e>r"1ar o-r c:./l1~'/ fi~/

Ar~ , f.,../ _F £/!A.£ LfA-
Located By:

I I IGPS IOther:cfMap/

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? l,.;"""" ,/1/0 L e:-c.K

Well clearly labelled? ~ ,/11 "'- .p...CI":" ...-v-
./

Well Number: ~ .£3-/

Date(s):

Depth(s):

Installed By:

Other: )

Surface casing inplace? ;../ '/rr ':'.i~- .5)(~ ",1 5C<,
Concrete pad inplace? v-- l(XI../ FJ

Bumper posts in place? v- .J C:,...., c.""c..'/c..

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?
I

Type of inner casing? '1 1
/ ,Pt/L \ C/~ifj..,~", r f?/'1-

Usable I v1 Unusable I I
..-

Well Appears: Cannot Evaluate



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

~3-L Date Inspected:

Time Inspected: ------

Well Location (describe):

OUT5..T1J?£ L.:r'/vF ~A-- /f/ ~rz"'ff/'-l / ...,e;..c~

C-J/,',e./ ;:blAd Ar~~ .. Lv' ~r LIvre. ¥A-
~ae....~ IGPS 1Other:Located By:

Photo Reference: tOLL

Item Yes No Comment/Description

Lock inplace? V ..A-'e:;- ~cK

Well clearly labelled? V ~/, ....... Ac'''' , ~

Well Number: ........... 2-:)-?-

Date(s}:

Depth(s):

Installed By:

Other: .
Surface casing inplace? V" LI ,cr ,e,~·ar , .5x5 ;/ 56?
Concrete pad inplace? v 5x,/ F7-
Bumper posts in place? .....- J c-.cr~/('

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? 'f ;/ f/J/ C , C 1£0( "'GO'(';- PI..,,?

Well Appears: Usable Ivi Unusable I I Cannot Evaluate I

o

o



o
HARZA ENVIRONMENTAL SERVlCI!S, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

z3-3 Date Inspected: .-5- / ;; - ,. 7

Time Inspected: _....:../_5........;....3_:3 _

Well Location (describe):

f)u7;5.:TP£ ~..r;'l/E ijA- - .5 t::-F /,t.-fV"l f7 *w5C.

p... ... ,t A/Y!"-.
/

t:-/A- - jt/I-j r- } L.../ c-"c L/-~c ,/,+

Located By: f~ IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? v
Well clearly labelled? ~ 71, .... Ac::,,;,., ,£.

.-/
Well Number: V""" -23-;3

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V ,A/i:' j?rl') Cpv~r

Concrete pad inplace? V""" C.r-,\vt:./

Bumper posts in place? c../ .J C~r€./~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? '-I '/ I'vc 1 C(&!.er", ",-I- //t.o,

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: s--/ 3 - cr 7
Time Inspected: _......;..;;iS~¥-=~~__

Well Location (describe):

<i ,E 3YC&C ~f,A/e ~/A- (" -F"v.-FfJIIE) - s ~/,{L ~

-!'"bY! c.c 1\ -~ ..~ ;:e>~,r p tv ...-F S /" ~,I,t.1 d,.:l c- "'" i,
f

}Mae) IGPS IOther:Located By:

Photo Reference:

N£.
Item Yes No Comment/Description

Lock inplace? v /VP' C~cK

Well clearly labelled? v s"tJ"" r;,~i"'" 5£
Well Number: ........... 2- "3-,/

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V 5 Fr J0.1<r I 5)<$'''' 54
/

Concrete pad inplace? v 3:<1 Fr
Bumper posts in place? \....- :3 CblAcr~.f£

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage? I
Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? 'i II j/// C. I C(rz..,"' ...... .;- tp/.."

Well Appears: Usable I 0 Unusable I I Cannot Eva/uate I

o

o



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

-e-3-5 Date Inspected: .5-/:?-17
Time Inspected: _.;..;/.5;;;.....::2=..."'1....:.....__

Well Location (describe):

tJl-1 'T5-TiPE L:T,,-vC o/'A- - 5 C,z ",,-I-r~ I hr ............. L.; .., c.e/

{?,.'" d ..Ar ..~ , 44./' of L-i"n e '-fA
~1-Ma,Q:>· IGPS IOther:Located By:

Photo Reference:

o

·0

Item Yes No Comment/Description

Lock inplace? ............ /Z/v eve:::. K

Well clearly labelled? ~ .5""1 , "'- ~c;..... ) ",v£

Well Number: 2-'3-..5"
./

L,...--

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? .......... !I rr }?dif 5)(.$ // 50.
/

Concrete pad inplace? ~ )X:3 FT
Bumper posts in place? \.-- :J C,.-...c..r-r.!(!

Survey mark present?

Standing or Ponded water around' well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? lit. &j // /I/C) C(t..~",~.-(r ;:;/1.1:;
Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC. /
.:.:::..:::=:.:..:..===.:.:.:.=...::::=.:....~------ h

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:>'--r- 7 7
Time Inspected: _...:./..::.6----:....~..L.I.!o:.[_·__

Well Location (describe):

Ct'.. ~"I c h-h~" A.n? tA.. ( "v...,.r Ii.. L.- .: "$ r s',zc·l7" 1.1 )

Located By: .l~7 IGPS IOther:

Photo Reference:

.,

Item Yes No Comment/Description

Lock inplace? ~ ?,p.,,~ If!. S of "p.~ ~Tll t.e.,<. k.~...... >

Well clearly labelled? v ~ .../,.1 .~:'~l c·~ Icj
Well Number: V

Date(s): L./

Depth(s): I/""'

Installed By: w/
Other: J.,/"

,

Surface casing inplace? V Llx ~I "/ f~}; ... f.:~ >/~' &./

Concrete pad inplace? "./ 2X Z rr
Bumper posts in place? v
Survey mark present? V

Standing or Ponded water around well? V

Evidence of collision damage? v

Evidence of frost heaving? V"

Evidence of well subsidence? V

Evidence of casing degradation? v t t/ .5 r (-,tv'" r'
Type of inner casing?

~.~

.
Well Appears: Usable I ,/1 Unusable I I Cannot Eva/uate r

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~? Date Inspected:r:/d 7--
~ ~').~ Time Inspected: _-+(~'::...."-i$M{:.~l~

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

Item Yes Vf,Jo Comment/Description

Lock inplace? 1/ q. s. ~~~-r
Well clearly labelled? V' .,

Well Number: V- I , ;:;~k/f
Da te(s): (

Depth(s): t l
Installed By: V

Other: t/ .
/

vi I' tr
Surface casing inplace? L.f. )( 4- R.1~r-
Concrete pad inplace?

Bumper posts in place? ~ L/ Y\..c \'\.42-

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? t/
Evidence of frost heaving? V
Evidence of well subsidence? V.,.

Evidence of casing degradation? ,/
Type of inner casing? :t ", )-1)Atk, (Jt/y f/I//! f:lP

Usable It/ I I ' , 1Well Appears: Unusable Cannot Evaluate



HARZA ENVIRONMENTAL SERVICES. INC.
,.

/

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:
Time Inspected: _

Well Location (describe):

o

Located By:

Photo Reference:

GPS Other:

'.

Item Yes, No CommentlDescription

Lock inplace? r/
"Well clearly labelled?

Well Number: t/ ./

Date(s): V.
Depth(s): V

Installed By: (>/
~

Other: ,

vi
,..

Surface casing inplace?

Concrete pad inplace? V
Bumper posts in place? I ./

/
/- JSurvey mark present? /

Standing or Ponded water around well? r/ l.r

Evidence of collision damage? V
Evidence of frost heaving? '-'
Evidence of well subsidence?

Evidence of casing degradation? J/ Lf/~
~S

/
\

Type of inner casing? V'1k~t-tJ

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. ..... /
=='=-=:':'=:';':'=:'=:';';"':=~------..,.---------- 'f-

Well Number:

Inspected By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: ,-b!1')
Time Inspected: _ .....I ......C--4./.....t.....' __

Well Location (describe):

Other:

o

·0

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled?

/

Well Number: V /
Date(s): V II"

Depth(s): V li

Installed By: t!
Other: /

,

Surface casing inplace? V ....
Concrete pad inplace? II,.
Bumper posts in place? II /'

Survey mark present? tI
Standing or Ponded water around well? II
Evidence of collision damage? ~/ /'

Evidence of frost heaving? i/
Evidence of well subsidence? i//
Evidence of casing degradation? I 1)/;5.5
Type of inner casing? I ()nJC.11l.),D/,/
Well Appears: Usable I i/ I Unusable I I Cannot Evaluate I

r~ fhofv
;r i0 ~I k



'7

HARZA E.'\IVlRONMENTAL SERVICES. INC.

s/

/:(
~_ ....

o
Date Inspected: 06Ax

Time Inspected: -4-1..,%;c:=...J\.....T.....?e.....-__

WELL INSPECTION FORM
SITE GROUNDWA"rER INVESTIGATION

IAAAP

Photo Reference:

Well Number:

Inspected By:

" Q

Item Yes/ No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: v'
Date(s): V

Depth(s): ;//~

Installed By: V
Other:

/
,

Surface casing inplace? /

Concrete pad inplace? /

Bumper posts in place? 1/
Survey mark present? V
Standing or Ponded water around well? /
Evidence of collision damage? V.
Evidence of frost heaving? . t/
Evidence of well subsidence? 1/
Evidence of casing degradation? V 1;Z If s. ~.
Type of inner casing? / IJhl:-J101~ vV'
Well Appears: Usable IV I Unusable 1 I Cannot Eva/uate I

o

o



HARZA ENVIRONMEJlITAL SERVICES, INC. c

Well Number:

Inspected By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: 5!},If '7-
Time Inspected: -+/~~~~'c/=--__

Well Location (describe):

Other:

flo/I l.f
J

o

.0

Item Yes No Comment/Description

Lock inplace? J/

Well clearly labelled?

Well Number: V
Daters): V

Depthrs): ;7
Installed By: V

Other: .
Surface casing inplace? V
Concrete pad inplace? 1/
Bumper posts in place? V
Survey mark present? V

,.'

Standing or Ponded water around well? ::/
,--

Evidence of collision damage? 1//
Evidence of frost heaving? i/""
Evidence of well subsidence? V
Evidence of casing degradation? V J '/ S. S I

Type of inner casing? V I'~/tovvl I~

Well Appears: Usable I VI Unusable I 1 Cannot Eva/uate I



..
HARZA !l'MltONMt2'l1'AI. SDvtCES. INC.

Well Number:
Inspected By:

Photo Reference:

WELL INSPECTION FORM
Iowa Arrpy Ammunition Plant

~ 1\\oJ - (; Date Inspected: S" .~ -., I
j,:< f·A,.~.!\\ Time Inspected: _LI=.~_.=.;~3~__

Well Location (describe):

1<"'--

Item Yes No Comment/Description

Lock inplace? ,/ s~,J(J$> s\.r. \
Well clearly labelled? v

Well Number: V-
D.t.f$): V

Depthf$}: V·

In$t.lled By: t,/

Other: &./'

Surface casing inplace? V Lj" sfCll
Concrete pad inplace? ,/.
Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? L/

Evidence of collision damage? ~

Evidence of frost heaving? t,../ -

Evidence of well subsidence7 V'"

Evidence of casing degradation? vJ'
Type of inner casing? , 4QkeE4' • ~,t~

Well Appears:

J,j"""

Usable 0' Unusable D cannot Evaluate 0

}

I., UARZA. Ccn&utliflll Eng;neel3 andScienti3ts

Agure 4·2
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa



.- -t-:I 2.

-
RARZA !2'MRONMINI'AL SDV1CD, INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
Iowa Arl!lY Ammunition Plant

JAw -01 Date Inspected: ~ .~- '1]
-k )vr,:k Time Inspected: --'I_·'-(..:........l:,..'.:..~__

Well Location (describe):

£'Jd s,.)£ J rLMJ/"'.t,~_ a.b·,~ 1.&..,)(1/. I ~ II L

---r2r ""7/-K'\
u

Located By: IMap /1 GPS IOther:

Photo Reference:
Il./

o

Item Ves No Comment/Description

Lock inplace? V $~;-..J('~} st~?
Well clearly labelled? t./"

Well Number: ~

D.tefs): V
Depthfs): ,,/

Inst.lled By: V
Other: V

Surface casing inplace? V '-I" 51rLf
Concrete pad inplace? v:
Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? ....../

Evidence of collision damage? ..../
Evidence of frost heaving? V-

Evidence of well subsidence? v"

Evidence of casing degradation? J,....-

Type of inner casing? Ne

Well Appears: Usable~ Unusable D cannot Evaluate D

OJI l-IARZA"""""""""................
..

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PlANT
Middletown, Iowa



, ..

..
HARZA DMIlONMENTAL SERVICES, INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
Iowa Arr!'y Ammunition Plant

JJ\i....1-,O Date Inspected: 5' ~-c; 2
jM. Time Inspected: /'t.Dr)

Well Location (descrIbe):

l)c5\ S)..: c,c' C(·...~tV(t(- O ...~.:~ L:\ ~:\\ (Jelled
4-k b:k.. ~\t.\:>")

Located By: IMap t../1 GPS IOther:

Photo Reference:
IV ~>\\6; \~~ ,)0 _

Item Ves No Comment/Description

Lock inplace? ,/

Well clearly labelled? V
Well Number: V"""'"

Date($}: Lr"""l.-

Depth(s}: v
InstaOed By: ,/

Other: V

Surface casing inplace? V-
I.-- 4 " ~~c..t7.s'L yt,'I:

Concrete pad inplace? ,~ 13~iJ..~: d. 11) '::. 3 "AI "t

Bumper posts in place? J,/
(/ " -

Survey mark present? v'"
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? /./ 5a r.ab,. .oil.

Evidence of well subsidence? .....-
Evidence of casing degradation? V
Type of inner casing? Pv'L.

~...Js•..ct.·

Well Appears: Usable 0' Unusable D Cannot Evaluate 0

}
I~ Cofl5u1ling Engine.1I and Scientists

I..

Agure 4·2

WELL INSPEC"nON FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAPo
Well Number:

Inspected By:

~A-t~,,-) -\ ,

\\e~~ NC~

Date Inspected: ~ 1?-/1J.....-
Time Inspected: 15-c- C....:..::.:....-_----

Photo Reference:

Well Location (describe):

r," ~ R, \,~ Di4L{J
~

/
Located By: IMap l/I GPS IOther:

10 ,

o

Item Yes No Comment/Description

Lock inplace? vi
Well clearly labelled? V

Well Number: V
Date(s): V

Depth(s): V
#

Installed By: tI
Other: II ,

Surface casing inplace? (

Concrete pad inplace? V
Bumper posts in place? .;~ .~~W\£~·",,~~-\ee;e. CtJ:l

/'
'-j

Survey mark present?

Standing or Ponded water around well? ,,/

Evidence of collision damage? V
- tIEvidence of frost heaving?

Evidence of well subsidence? t~
Evidence of casing degradation? ./
Type of inner casing? / [J Ill?"
Well Appears: Usable I v' I Unusable I I Cannot Evaluate I



·......
HARZA ENVIRONMENTAL SERVICES. INC.

Date Inspected: ~ /1-1'1 -:;.......
Time Inspected: _'.......'t...........:---:::;.c;L?_-__

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

-:S>t1t-W _l .~
N ~ ,

tkS)O-~V

o

Well Location (describe):

N .. (S-u..J;.''\. ()~~J/

/

Located By: IMap ~I GPS IOther:

Photo Reference:

10

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? V

Well Number: ~/ /

Date(s): tl
Depth(s): t/~

Installed By: tl/
Other: ,; ,

Surface casing inplace? ,/
Concrete pad inplace? ;/

• .,
"

Bumper posts in place? V·oK ..5~J1(('~+ cpr~ 0t-e·,,//

Survey mark present? /
Standing or Ponded water around well? ,I
Evidence of collision damage? t/
Evidence of frost heaving? ,I
Evidence of well subsidence? //
Evidence of casing degradation? V

Type of inner casing? /
.p l/'L-

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

l"2/.If
, / ,p'

o
Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

TA-r.A'.) - , 3 C (""":1.- (~/".2-~''-' Date Inspected: 7 T __ -'

~~'> NttJtL4r'L-... Time Inspected: 1'+-'1=\

Well Location (describe):

No/ftc J2, \. V1~ r,)A-:f\

Located By: IMap v1 GPS IOther:

Photo Reference:
(0 I t'"

fl-<-~/I =It 3, pJu1z;· =II +__

o

o

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? V

Well Number: V
Date(s): V

Depth(s): vi

Installed By: V
Other: V I

Surface casing inplace? /
Concrete pad inplace? II ? , ,7

Bumper posts in place? V" J1. ~ Si&<.J~ ,.r/~~T{JtI Ii-etA.

Survey mark present? V
Standing or Ponded water around well? V

Evidence of collision damage? V

Evidence of frost heaving?
V

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? ;L" p,fl;-.f' Ie teUi A7 'Y'fJ ~~·fo

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

rAt-,,) - l Lf
1-h:~4 tul~

Date Inspected: ~h /17-
Time Inspected: --""-).--'-~-1'f-:.C",-' _

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

Item Yes No Comment/Description

Lock inplace? ~
Well clearly labelled? / vi

Well Number: .;
Date(s}: t/

Depth(s}: ~

Installed By: (;

Other: 1/ ,

Surface casing inplace? (
Concrete pad inplace? I "

Bumper posts in place? 1* 1fJ1z;~fJ va- ~~1 4I<VA'.

Survey mark present? tI
Standing or Ponded water around well? /

Evidence of collision damage? V
Evidence of frost heaving? V'

Evidence of well subsidence? V

Evidence of casing degradation? t/
Type of inner casing? / V'" ~ t'..C.:J (\

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



~II

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

5'-/:J - '77
12/2....

Photo Reference:

Well Location (describe):

!.f/V'E 3A- - .5f ~ 7/-#J '- S :r;,./J-? cr- 3~-lb7-2.

}M~ IGPS IOther:Located By:

F~ ,(J-/(I?

o

o

Item Yes No Comment/Description

Lock inplace? V""'"' fj.", I ~l f-,S".f t5~.s r
Well clearly labelled? V f~ll.A 1- ......... £'J"'-

Well Number: ~ J I) 1-./ - 1-5

Date(s}:

Depth(s}:

Installed By:

Other: .
Surface casing inplace? v z.. Y'L fr~~'':- \ 'Ix~'/ .56?

Concrete pad inplace? V 3x3Fr

Bumper posts in place? z..--- ..3 priV~ ..... p"..,... ~t2 .... .:.£

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? LA-- /V"e',.", --..,-"

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



(fl

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
srrE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
,JI1~'" /6

KA-K
Date Inspected: .5'" / 3 - ., 7

Time Inspected: _......:./.....;2;;"""",;;;2;...;3~__

Well Location (describe):

Lf/f/f Y/f - /VE ~,c. --A~ .;7i>,,,, I- 1-41~-€ iA/'"q I j """., ...,

5/}-?jZ-Z/
/

r~""7~'c.·r&';j J c.s qt'Ci'J~

Located By: J"M~ IGPS IOther:
-

Photo Reference:
17). 17-1

'.

Item Yes No Comment/Description

Lock inplace? V .::/~ j .... 1.:;:: p t:..~ /-

Well clearly labelled? v ~,;'J- ~':"""" ):::;.$ c..-

Well Number: 1"./ J,;fI-r' - 16

Date(s): I
Depth(s):

Installed By: .

Other: I

Surface casing inplace? V' 2 Fr,thc.r o/XL/""sa
/

Concrete pad inplace? V Zx 1.. Fr
Bumper posts in place? v-" /VII? ;P?"--.5 r 5-

Survey mark present?

Standing or Ponded water around well? 2- /J.-.rt.!/..s

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fAtvK/o/"'",-,;v"

Well Appears: Usable I V"I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. -:;>
==..:.:;:.;~=====:...=-------------------~

WELL INSPECTION FORM
srrE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: .$'-/:3 - 77

Time Inspected: _L..1...=2_iL..·..LL _

Well Location (describe):

L~/1/f JA- fr ~r $".,;/"'.;, ... 3ri - /0-..5-
...-

f'~i '<2.~ '-""I .J/J /,V- / <3
Located By: IN'I~/ IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V
' ~.•: K /'ACG.s""£.A/ or
~ If f' C' JP-cfi/

Well clearly labelled? v f" l::i j.. &~ ,R;.$~~

Well Number: 10-"" J"'\A/ -/7

Date(s}:

Depth(s):

Installed By:

Other:

Surface casing inplace? v 3Fr t;Jr:..'" J ~/X~/I .sq
Concrete pad inplace? v Zx·z.. rr
Bumper posts in place? v :> P("j""'C~ ::{"r.,. ...... F~",c~

Survey mark present? .,/

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? i II ~I/c. v£t-L w-J:~4;ep

Well Appears: Usable I V" I Unusable I I Cannot Eva/uate I



. ~.'

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

If··

o
Well Number:

Inspected By:

J4w-- IS Date Inspected: 5 -I:J - ., 7

Time Inspected: __J;..;;z;;..:S=-5=-- _

Well Location (describe):

L:r/V'£ 34 - ~ ~r ,t?~ ,o/d,.:, "I 74-/0 -5

;::." r c/ ....../ J4 '-'" - /'7
../

• IGPS IOther:Located By: dMav

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V- 5!-*t/ .... 14 ~.>' )5t.:>-7-

Well clearly labelled? ......-- f/'f /~r ""' e~c:r

Well Number: ....,. J;jV-/ '$

Daters}:

Depthrs}:

Installed By:

Other: ,

Surface casing inplace? v- :Jff J!,.$;"- Yx L.j "/ 5t<
/

Concrete pad inplace? V"""" Z-.)(Z- r/
Bumper posts in place? .c./'" ? Prfvf:""'-. -:rr~ A",c.:c

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA:;V~e'W'~

Well Appears: Usable I vi Unusable I I Cannot Eva/uate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5-/7-? 7
Time Inspected: _-'-)_Z......;3~/ _

Well Location (describe):

t!-.f/v£ YA - 5£ -r ~£l0 34- -20- f

~F~~-/~ ~.-ffr ~ Pric:f- fl, 41 c!< 3'4-//- :3
./

(1M~ IGPS IOther:Located By:

Photo Reference:
f1j iJ-/

o

o

Item Yes No Comment/Description

?~-LIC f'?-&:.f'~..--r
Lock inplace? .............. c4P ppr~

Well clearly labelled? ~ fJ",-... I- r--....... ~.s;.:r

Well Number: ~ J.~-/i

Date(s): }

Depth(s):

Installed By:

Other: j

#'
Surface casing inplace? V Z Yz- ~Jd "'/ .5a~X'/.-
Concrete pad inplace? V" t><:1.. T/

Bumper posts in place? ~ :::5 t:!rJ..v a. "" .://..--.. ~".,.c.e.

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? ., '-1// f'Vc. wEt-c... t../:;; c-fflf.tJ
Well Appears: Usable I v1 Unusable I I Cannot Evaluate I



WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

/:;.;HARZ==A:..;E:;;,;NVlR...;..;;;.;:O,;;.;NMENT=;.;.;;,,;,,;AL=SER;;;,;V1..;.,:,;;;;CES=.:...:;.IN::.;.;C:;,;.. ~

/115 /~ /,~ Ie r! j"# "'v'- Z '-

Co "'\ 17..) - ~ 0
Well Number:

Inspected By:

Date Inspected: ~ -1:/'- 77
Time Inspected: __' 3~/=C:.-..__

Well Location (describe):

£.f~E :>4- - /V'/A./ ~.,c-
., V I'f

./-t 3-1- 8Z.-1

CoPvcre/ Lv"'T I .k "- ~ '7 ....s
I IGPS IOther:Located By: UM~

!~) t?-I \
Photo Reference: Itt

Item Yes No CommentlDescription

Lock inplace? V 5.f.,,"1 IL~':; J>c.:1r

Well clearly labelled? V f'"!7"t- ,f e:--\ ti~J

Well Number: ~ JAz-- ~c. t::/

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? v 2 ~1.. Fr R.,j.r) l../x'I Q 56(

Concrete pad inplace? V 2X? Fr
Bumper posts in place? v -; Pnve ...... p-", h.....c.e

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? v1t/r,vow~

Well Appears: Usable I /1 Unusable I I Cannot Evaluate I

o

o



:.::HARZ::.::.:=A:..:ENVDl::.:..:.::::;;O:;.:.NMENT==AL::.:SER=VJ.;.;;.CES=.~IN~C;;... '/

-r-
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

J,1W- 21 Date Inspected: ~ -/3 - i 7
Time Inspected: ----'/....:;:3""---0....t.7 _

Well Location (describe):

~7/V£31- ;vv Clr // V"
)Vl 7A-8Z-1

c.... v(/Jc~ 1../.., / k """4"1 5

Located By: I .....r--. IGPS IOther:,'1'V~

Photo Reference:
F~ p-/

o

.0

Item Yes No Comment/Description

Lock inplace? v ,lVO '- ~ c: K.
~PI.£,;V'cove}?

Well clearly labelled? V -r~ I ...... .f- c:?Y\ f; J¢.,r

Well Number: V Jifl- -2 /

Daters):

Depthfs):

Installed By:

Other: :

Surface casing inplace? ~ 2 1't Fr {?i.J(;.,' ~Xy// 54
v"

I

Concrete pad inplace? -ZX 2. ,cj

Bumper posts in place? v :3 PnV (! "" ;t:r- ...... Fl!""7c-e

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? '1// pVC I "-"'tL-L f"./;f2Ill?f)
Well Appears: Usable 1 vI Unusable I 1/ Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: :5 --j J - 12
Time Inspected: _....:..I-=Z::..:;J~8'~__

Well Location (describe):

L.:r/1/C 3,.4- /V'l?X+ h ..5 ~'--"fL.r(:) /""?~...,h~/c

fvt c I"""" •.r -ht!1d - .5- .e-r "34-05 -I.E )3Lf/C

Located By: ~ IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V""'" >~/';'/fOf J3Lrl-

Well clearly labelled? 'V- ~,...I- ......... ~7:ror

Well Number: t,....-- .J/l1../ - -z.. L-

Date(s):

Depth (s):

Installed By:

Other: I

Surface casing inplace? v 3-F"- Ki oS c..r 'I',r '"/ '/ ..:Sa
I

Concrete pad inplace? v 2..)("2- Fr
Bumper posts in place? ...- :J l?.nvc:.'-'\ rr---t
Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? tAlVt::,vf7 W'~

Well Appears: Usable \ ...-\ Unusable I I Cannot Evaluate r

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

Date Inspected:

Time Inspected:

o
Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~~L'-~5gos= I\J"j(f.t/'"(

Well Location (describe):

Other:

-Roll 3,1 t2&;'b Z-Lf,lJ--s
~p~ 2..."'2._d(')~ >tl,1 s i1{)l..~, [.'v'(IJ)s t.i,

Located By:

Photo Reference:

.'

Item Yes No J Comment/Description

Lock inplace? V
Well clearly labelled? V

Well Number: V J
Date(s): ;/

/

Depth(s): ~

Installed By: V
Other: V

Surface casing inplace? yI'
Concrete pad inplace? V ,'7

Bumper posts in place?
, -n.x., Yll"L;!f/, h d-.;.,):--I 1:-"L.v

Survey mark present? V

Standing or Ponded water around well? ~

Evidence of collision damage? Jt' V 11~ c9 !'i:!...~/P;,A· It.:"..5 ...u'''~"tI
Evidence of frost heaving? ,/ ..... - -- -~'''D'

Evidence of well subsidence? V
Evidence of casing degradation? V

Type of inner casing? d 'r /-J l ~/ .{~') f' /;..bf,fP'7~~ /

Well Appears: Usable I V I Unusable I Cannot Eva/uate I

c

o



;;

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

I~O

Well Number:

Inspected By:

o
Date Inspected: ~ I:t- Il~

Time Inspected: _.:....(5:oL.---:~~S;'::;'_O__

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

-.

Item Yes No Comment/Description

Lock inplace? V
/'

Well clearly labelled? /

Well Number: II
;-

Date(s): v:-
Depth(s): V ",-

Installed By: t(
Other: ;./" .,

Surface casing inplace? V
Concrete pad inplace? t/ A .7

v~ f.kll1tf, '1-~~ ~ P.,vBumper posts in place?

Survey mark present? /
Standing or Ponded water around well? ,/

Evidence of collision damage? V
Evidence of frost heaving? V

Evidence of well subsidence? V
Evidence of casing degradation?

Type of inner casing? / J..+ 1/ ....\/L

Well Appears: Usable I~ I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVJCES. INC.

:;- 11/'14-
(4- c.'>G

Date Inspected:

Time Inspected: ........:..."""----'=--'L- _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

'fA-L0 - 9.~
'\-kJ~ blc'dYV

Well Number:

Inspected By:

( lJ.- !, I

o

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

Item Yes No Comment/Description

Lock inplace? II
Well clearly labelled? v~

Well Number: vi
Date(s): '/1

Depth(s): til
Installed By: L!

Other: V ,

Surface casing inplace? y,
Concrete pad inplace? V 'J

Bumper posts in place? /~ -7~It(F"t (,?r ~::it-'t' e { ~~l/

tI -Survey mark present?

Standing or Ponded water around well? V
Evidence of collision damage? tI
Evidence of frost heaving? V/
Evidence of well subsidence? 11
Evidence of casing degradation? V

2/" -
Type of inner casing? ptl"L:.

Well Appears: Usable 11/ I Unusable I I Cannot Eva/uate I



.::::HARZ::.=::::..:A:....:E::..:NVIR...:.=O:::.:.NME=:..:..:NT:..:..:AL=SER::.:V1~CES=:....:.IN:..:..:C::.. 1')

.-'

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

JAw- 'l6"
t:AK, tid

Date Inspected: 5" - /2 -1 2
Time Inspected: _..t..I-,lf-,/-=.5~__

Well Location (describe):

:rC-1 - r c- ~-V7l-r~ I (/,../ or rR 1/~C.1::f iJr ,:t: 1/... )
/ /

"/VW c~r"" a..r e~r 54L// f3;~ KVlC.~e/ /l~~

<bv!~lk-:> IGPS IOther:Located By:

Photo Reference:

".

Item Yes No CommentlDescription

Lock inplace? V ~/7, 11A.1'Jf {)r::~--/.

Well clearly labelled? V ~/,,,i ", .... .-»;1<. L'tJc..:-

Well Number: V 0--1z,...,- Z6
Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V .:3 r-r ,i'IJif I 1.-1"/ 56(

Concrete pad inplace? v z;>( z. rT
Bumper posts in place? v :; J/r;vt ....._'{:r' ..... F'''t~~ fi~~"

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? llA5r
Type of inner casing? L1/Vt·/V'cJW~

Well Appears: Usable 1 V' Unusable I I Cannot Evaluate r

o

o



o
~HARZ~~A~ENVIR::;..:.::::O~NMENT=:..:..:..:::AL=-SER=VI.:.::::CES=.:.:IN~C::... /

f/":

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
Jtfw- 27
KAt, tINt?

Date Inspected: 5-/Z - c:r 7
Time Inspected: ~/.::;,LJ_ifL.....!.7 _

Well Location (describe):

TOA- ~vr1tA.. C e.I..-1!-rec (
(;;;- ~F G-7)
\

lMap ~ IGPS IOther:Located By:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V /VcJ Luc~

Well clearly labelled? V (llrr.-wr O/V' /?:r..5~-/<.
Well Number: V J/) &.v - Z 7

Daters):

Depth(s):

Installed By:

Other:

Surface casing inplace? V 3 F'r 1<:T5t=i'J .5 h 5&

Concrete pad inplace? V ZI<lFr

Bumper posts in place? V :3 p'r ,"Iv <Lv.. :r;<..... ,6..",a. y...> 'tT

Survey mark present? ,./

Standing or Ponded water around well? V i (J~ri.1

Evidence of collision damage? lo/

Evidence of frost heaving? ;,,'.

Evidence of well subsidence? v

Evidence of casing degradation? V

Type of inner casing? if l'
~LC /-.teu:.. ~.;:~ k?tJ .f/v,)Me.. .

I

Well Appears: Usable 1/1 Unusable 1 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC. r--.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
5-/2 - 17

150 L

Date Inspected:

Time Inspected: -..<...:;;.-----
Well Number:

Inspected By:

Well Location (describe):

JPA- - W tJ"1'"'1 k p-~ ;;- tt ...., c. LA.. ~ Irt--l "") :rr ce.5
./

Located By:
I ~ IGPS IOther:(f7vlap

... --
Photo Reference:

Item Yes No Comment/Description

Lock inplace? ......... 5..j.", ... !€-S.f jJ.:.;i I-
Well clearly labelled? v '«.5..r c-,·.,::.,-·j P'1 PI'Hf;c I-

Well Number: y 11~-Z.<jf,?

Date(s):

pepth(s):

Installed By: .
Other: .

Surface casing inplace? v i-/ FrIher ...J;< LI/15~

Concrete pad inplace? V (0 I!- Ce;-vEJU:,£/ )

Bumper posts in place? v

Survey mark present? v

Standing or Ponded water around well? / /5&,,- ,:.1/

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?
I

Evidence of casing degradation?

Type of inner casing? U~?#~w-/V'

Well Appears: Usable I vI Unusable I I Cannot Evaluate I

o

o



..
BAR.ZA 17MIl000000AL SDY1CD. INC.

5" -r; -Ct' -,Date Inspected: f

Time Inspected: __i!f_:~OO~__
Well Number:
Inspected By:

WELL INSPECTION FORM
Iowa Arf!1Y Ammunition Plant

JLjJ .. ~a.
J2.,)/~~

Well Location (describe):

LiVi- cr ~ ~cd S.)<. r,t 9~-~

Located By: IMap v1 GPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? f.,./ s\.,j. ~.sf 5"\...fJ
-

Well clearly labelled? V
WeI/ Number: V

Dlltefs}: V
Depthfs}: ,/

Instill/ed By: V

Other: j.,/

Surface casing inplace? V" 4" .x. L _

Concrete pad inplace? V
,

Bumper posts in place? V
Survey mark present? V ....
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V-
Evidence of well subsidence? IV-
Evidence of casing degradation? V- --
Type of inner casing? puc. - ,}I t.Jti.( (j, t'),\>

Wen Appears: cannot Evaluate D

OJ
{

Figure 4·2

WELL INSPECTION FOAM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa



..
HARZA- !l'M10NMlM'AL smVJCES. INC.

Date Inspected: S--, ··11
Time Inspected: _~e;.-.,;:·5:....:0::.,.. _

Well Number:
Inspected By:

WELL INSPECTION FORM
Iowa Arf!lY Ammunition Plant

,)~J-30
~)(.j""

Well Location (describe):

D'n\.\\ to;\ oC R..,.\), v" q - &';.1-e r 1 J L,j.,I'C. ~
I oJ

Located By: IMall.../" IGPS IOther:

Photo Reference: __Sk-'\ :2 ,. ~k «If

Item Yes No Comment/Description

Lock inplace? t/ ~\.... ; cA,>.) s\... 0
Well clearly labelled? V

Well Number: v'
D.tefs}: V

Depthfs}: V
Inst_Ied By: V

Other: V
Surface casing inplace? V 4" S'fJ" ~

Concrete pad inplace? p/
,

Bumper posts in place? V
Survey mark present? t./
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? ...,....
Evidence of casing degradation? V
Type of inner casing? N:. - £.J1/Jd.R Lijla.J !

Well Appears: Cannot Evaluate D

Figure 4·2

WELL INSPEC"nON FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IARZA. Consulting Engineelland Scientism

}

I..... rJ



..
BARZA DMaONMINTAL SDVlCES, INC.

WELL INSPEcnON FORM
Iowa Arrpy Ammunition Plant

Well Number:

Inspected By:

Date Inspected: $'·-t '1J
Time Inspected: _..;;~;;......;5=-·..:S:.-._

Well Location (describe):

L,,,,~ 17 G,:.' ':>iJ..: cf;.\1r,"~, .. 9-g2.-~
"

Located By: IMap /f GPS IOther:

Photo Reference: CJ '\?p \\ .;) ~\t 0lS",

o

Item Ves No Comment/Description

Lock inplace? V s.lo~4i\."
Well clearly labelled? i..,./

Well Number: J./
D.t.(sJ: ~

Depth(s}: t-'"

Jnst.JJed By: ",/

Other: 1./
....

Surface casing inplace? V 4 ./ >";..J",..<_

Concrete pad inplace? 0
,

Bumper posts in place7 V
Survey mark present? V-
Standing or Ponded water around well? V
Evidence of collision damage? v
Evidence of frost heaving? ~

Evidence of well subsidence7 V-

Evidence of casing degradation? v'"
Type of inner casing? fVC. - ,'JI l>Y@ u.l.Qi'.~

Well Appears: Usable W Unusable D Cannot Evaluate 0

Figure 4-2
WELL INSPECTION FORM

SITE GROUNDWATER INVESrlGATION
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa1--IARZA Coruulling Engineers and Scienti&ts

OJ
l.
......---------------------------



HARZA ENVIRONMENTAL SERVICES. INC.

--f

ISIp

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: S I, ,'\ \a
Time Inspected: ----".....1&.:4""-=o~__

Well Location (describe):

o

Located By:

Photo Reference:

GPS Other:

..

Item Yes No Comment/Description

Lock inplace? J S~~t\\'S~ ,. t\t ~ ~ ..

Well clearly labelled? J
Well Number: J ~ca.:..I1..\~ ~ 0 ... l'A~; I\. \.

/
,

Date(s}:

Depth(s): /'
Installed By: /.

Other: / .I

Surface casing inplace? J 7,',t,... t~

Concrete pad inplace? I
Bumper posts in place? J S~\ .L

J
,

Survey mark present?

Standing or Ponded water around well? /

Evidence of collision damage? I
Evidence of frost heaving? j

Evidence of well subsidence? J
Evidence of casing degradation? J
Type of inner casing? 1.... ~\lc... (~ -- ~c.. .... _-p \

Usable IJ I Unusable I I ' \IWell Appears: Cannot Evaluate

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~

O•... 11';,/7 1/
'.Y_ /-;

Well Number:

Inspected By:
§/),.w-»).
J...Nu"",'x-rj

Date Inspected: r/r:..h~
Time Inspected: ---L\.....:4:....;0::...5'.:::....- _

f
/

J01

Well Location (describe):

Nr\'i'-o.. ~rt.~ I'or -\-~ ~or..\<o"
...J -

Located By: ~ IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? / 5-\-~"-' U \ ..~A -,
Well clearly labelled? J

Well Number: J 'e-:.t\~~ o~ CQ.t~f'\I

Date(s): /
Depth(s):

,
Installed By: /'

Other: /' .
Surface casing inplace? ~ ~"~~' ~lru-l

Concrete pad inplace? J
Bumper posts in place? I J~ ' •.1..\1

Survey mark present? ./
Standing or Ponded water around well? I
Evidence of collision damage? /
Evidence of frost heaving? ,
Evidence of well subsidence? I
Evidence of casing degradation? J
Type of inner casing? 'tIt f'll.,. ( ...... J fOt ....~~ t;. ..~P\

Well Appears: Usable I / I Unusable I I Cannot £va/~ate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWA"rER INVES1"IGATION

IAAAP o
Well Number:

Inspected By:
Date Inspected: sJ, [0........\-....1....-__

I
Time Inspected: "'\L.~....2,",,5;L- _

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

Item Yes No CommentlDescription

Lock inplace? J ~"'~( r" • ,. ~c,,~ "
Well clearly labelled? J

Well Number: I t-.;.",'rt.~~ ... s~k

Date(s): /'
Depth(s): /

Instslled By: /'
Other: / .•

Surface casing inplace? I 1..") 1. ... I\.W
Concrete pad inplace? I'
Bumper posts in place? J I~ >hi'\'
Survey mark present? I
Standing or Ponded water around well? I
Evidence of collision damage? I
Evidence of frost heaving? I
Evidence of well subsidence? I
Evidence of casing degradation? /
Type of inner casing? "'l. Of· ,,/'- l oj} r~~o...\-lc,.. "\J\~ ')
Well Appears: Usable I .j I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMEl'O'AL SERVlCES. INC.

I~{
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAPo

Well Number:

Inspected By:
~AW -~4­

J..N.r~\tL>

Date Inspected: S/o, lrt
Time Inspected: \~ .. Zs

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

o

Item Yes No Comment/Description

Lock inplace? J ~~...lI'.~ u""~.l.'"

Well clearly labelled? J ~c.,;..",~ A &>.. t'\~ J. ~S"~"'''
,/

-
Well Number:

Date(s): /
Depth(s): /

Installed By: /

Other: / .
Surface casing inplace? J 4"y 4" (+e~J

Concrete pad inplace? .I

Bumper posts in place? j lb..\ ."'t"-;
Survey mark present? /
Standing or Ponded water around well? ;(
Evidence of collision damage? I
Evidence of frost heaving? I
Evidence of well subsidence? I
Evidence of casing degradation? J
Type of inner casing? .J 4" Wt, U(t",~L r~)

Well Appears: Usable I J I Unusable I I Cannot E~aluate I



"15

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Lf"

o
Well Number:

Inspected By:

Date Inspected: ~J, I~+
Time Inspected: _~\~=-\..;.;:O:.....- _

Well Location (describe):

Located By: GPS Other:

Photo Reference:

c..

o

o
I.E>

Item Yes No CommentlDescription

Lock inplace? I J ~(o.r\l\~ \\~ rc..,..,..~~t c.~
Well clearly labelled? J ~"'" 1-.""" f-""~"'-\\C. ,.......,.

Well Number: J Lo..~\ MOo"" ~ CJ:>~~A '::-.. ()lc.t r\

Date(s): J ~ Co,-,-,;~'l'~-~~" l\ooo'h(

Depthfs): /
Installed By: j

Other: ,

J ~~4
..

.1~...\Surface casing inplace?

Concrete pad inplace? J
Bumper posts in place? ./ SJnel Of)" ~ 1

Survey mark present? /
Standing or Ponded water around well? j
Evidence of collision damage? I
Evidence of frost heaving? I
Evidence of well subsidence? I
Evidence of casing degradation? J
Type of inner casing? 4- ~v Go' "",) I\f'o4,""'...."""'-~.., "G vo-f-o."\

Usable I "I Unusable I 1

. , .
Well Appears:

,
Cannot Evaluate

".



'. ;)
/,... .

o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL .INSPECTION FORM
SITE GROUNDWATER INVESTIGATION .

IAAAP

Well Number:

Inspected By:
~-1C.

~tJu~'w1-

Date Inspected: sf,I'=4-
Time Inspected: ---:..,,\')E.;o:.;o:....- _

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

o

o

Item Yes No Comment/Description

Lock inplace? I ~-\-o..'" '"\. (.1 "~.rf

Well clearly labelled? J
Well Number: j

Date(s): I
Depth(s): J

Installed By: I
Other: .

Surface casing inplace? J ..",.1:' ste.c. \.
Concrete pad inplace? /
Bumper posts in place? I Soh-. \ ~".I.\.t
Survey mark present? /

,

Standing or Ponded water around well? /
Evidence of collision damage? J
Evidence of frost heaving? I
Evidence of well subsidence? /
Evidence of casing degradation? I
Type of inner casing? ~'(:f"c, fw I, ~.~~ ... l.: e. .\A~')

Well Appears: Usable II I Unusable I ' I ' ~J I
Cannot Evaluate



· "
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

D I d ~- .-, 4-'"'ate nspecte: ~- t - , r

Time Inspected: IS'"!>~---'-_....:::...-_---

Well Location (describe):

~.-.'\.L 1 - "J 6 ... ~ l", L-J "0t of- 101.\.. ( cl. \."'1 ( - 0 (;0 -'2. ........ V\.:.{. :::::" '-t I.) ( t:. C\..T. ~ 0{
:to b C'I-.4-V'\.l"'v, 04 L-ll'\L 1-

I

Located By: I~ IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace?

Well clearly labelled? V slc;..\..I'\.~

Well Number: ./
Date(s): v/

Depth(s): V
Installed By: V

Other: V
Surface casing inplace? V Lf I( '::>'}. A 1_ ......"'u 11,"""

Concrete pad inplace? .; A9f'-."~ ~"""~"e-t(~ 'f'",.1(.,. ::.- ... f,.. '<.
('~3t"'o;. k .....,'. s;d'H.t'd,- ~~S !'."t"Cc... C1..!, ,

Bumper posts in place? V q:-ClV\ CL· f(J.4»....J

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? PVc,
Well Appears: Usable 1/ 1 Unusable 1 1 Cannot Evaluate I

o

\0'1 10"1 <L

c..:...;"~i ~
""f .",
Sc,...;"'-e:.c..
Cu•......,

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: s-1-q 7
Time Inspected: ---l.'....::5~4...L...loQL-__

Well Location (describe):

1-1,'\.(, .1 -:LI-'\. f~(A~ ~w-:>t o{ b,'\.L"( otL~~ 1- 0 llt·- "Z. • <.. ~ 't .-1'"'\. VI (. .;:>'V ~

E.a=.t- e~ f?"t..ai b O""V\ tl<Nv J t· i-l~ :1- .
Located By: I~ GPS IOther:

'--

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? v' til 0 t L()~k el.-
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): V
Installed By: V

Other: \/
Surface casing inplace? V 4-" S1 Pl~~ ~ YIo'J'\.

Concrete pad inplace? V CA') ~.J. ~.{ "'-,;" ,;I{ ~1*t{..

Bumper posts in place? V ~~rJ.:.ri

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V

Evidence of frost heaving? V
Evidence of well subsidence? \/
Evidence of casing degradation? \/
Type of inner casing? pVt- "2-d 5"1.:\c.:.,/.4..s "'1J z. J J-I <\..4;, v.t'l.,.. 5 ...

Well Appears: Usable I V 1 Unusable I I Cannot Evaluate I



..,-......

• • f

HARZA ENVIRONMENTAL SERVICES. INC.

Date Inspected: 5-t- (11-
Time Inspected: _I_S-_S_~ _

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

:JAN - U 0 IAAAP_
I .- 1- Pi1-'58 ... b::. ~P,rJ ~--

(.L~\,j j sW\

o

Well Location (describe):

Li ,ilL i Lv-. Li. It:.{ IN-t'JO f o~ bv,~ I ellv; i ... D3-~ 0."", c.t ~

i OC)l 1.11'.; f
,.

~::>~ b (, ..1. v\ti. tl'11.IJ v ( L.lf\.f1.of

Located By: I~ IGPS IOther:
.If

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V "S t-iA. ~''h~

Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): V
Installed By: l/

Other: V
Surface casing inplace? ~ '-t I I '; '1 "'. {t.o\. ,...... I''\ 11'"

Concrete pad inplace? V
Bumper posts in place? V J=="."1-u. ~ ~:;:b

Survey mark present? t/
Standing or Ponded water around well? J

Evidence of collision damage? t/
Evidence of frost heaving? v'
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? pvC.; ~- -ptMCj T" 1C

Well Appears: Usable I J 1 Unusable I I Cannot Eva/uate I

o

o



HARZA ENVlRONMEI'o7AL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5-1- 0,1­
Time Inspected: IS ~-L.f

Well Location (describe):

L\ t'I.-l, ~ 'T..-,. (!, ~\J- s c>~.tkwt?1 of blA Ii ('~~"'4 i - ~-(J CvvI.cl 1(,

q-~04 w~+ lol""1N\'1.,.1V'J Ct t $..l"'-<.. 1

Located By: IMaP) IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? -'.I S+"-l"Vl t.l~

Well clearly labelled?

Well Number: V
Date(s}: V.

Depth(s}: ~
Installed By: V

Other: l/ ,

Surface casing inplace? vi 4 i ( '1'1- 11 (...(.{.o1"t t 11 wy'

Concrete pad inplace? v' 'P jAcJ.. ~u.,J. J... k4~... !:(:Hu.J.,
Bumper posts in place? V F""~ PIJ;T$

Survey mark present? .J
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? v'
Evidence of casing degradation? V
Type of inner casing? We..,,, 1:"''''''''' (A,S '~1 ~ f ... :i!.t i V\.L) C'"" S"

Well Appears: Usable I /1 Unusable I I Cannot Evaluate I



I

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

igg

o
Well Number:

Inspected By:

Date Inspected: 5-'1-11-
Time Inspected: --L/~(,~O...Jq _

Well Location (describe):

t-l vd. 1, 1:/\ ftd t:~ \Af1'.~f 0 t bv. II c:L,'v, i -Oh-I CL~a:A 'v.-.-
- I Lr...s l o{ lu·uJ bl'H.4 '" d(r 4 () t L.i r4.. t,+'~

Located By: hW8A' IGPS 1Other:--
Photo Reference: P-o i I6 P...:......:tw....:....t:....:,.·u......:../_Z- _

Item Yes No Comment/Description

Lock inplace? V s-f '" l iI\ U'J.-?
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): \/
Installed By: V

Other: \/
Surface casing inplace? 'v 4'; ~'io A[Lot l"""l VI. ~........

\/
'V

Concrete pad inplace?

Bumper posts in place? V Fe.-vr (.A. ,0 c>rlJ

Survey mark present? V
Standing or Ponded water around well? \/
Evidence of collision damage? ./
Evidence of frost heaving? i./
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? PVc:..
Well Appears: Usable I V 1 Unusable I I Cannot Evaluate I

o

o
{i PP!(/.~ OJ

GJ :Sill Yc.O'£.
k1...{ ,',/', v-J-/()'V\'1 L.()~(.Af-l()'" .., '~LCA!.//d.-{~

W1f.lp.



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

:SAW Lf3
f-f.;\(VJ(I /:r W')

r- -"'\ p../"
Date Inspected: .:,)-'- I -t

Time Inspected: J<: '-f~

Well Location (describe):

L;vv i ~ tl? o'OXI W\ ",,41 '1 l.(.,' +t".LJl. ~~ e--f ~t
1

ic: O.M'\ d.u"y'D~Op.Uf'1

(.t~ '\.. . "f 'o...c.11 ('~ i - 'oO-z."V'£lrt .l'AM1

Located By: I~ IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V 5f,A.\ II\, Lt'Y.J
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): ./
Installed By: V

Other: V ~_1A·~...1~l{r ,,.
Surface casing inplace? V ~ Ii sc; AIlA W\ I Vi ~....I"••

Concrete pad inplace? V
Bumper posts in place? ~

F==c"" 4'~ - f ('l ~T.l

Survey mark present? V
Standing or Ponded water around well? V pen' l'1 e.tV' VI. l .....~ !. ii d .....

Evidence of collision damage? ~
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? pVL
Well Appears: Usable IV I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

3~W4'f

Q V-\ ~J 7.J VYl
Date Inspected: 5-7- 1r

Time Inspected: ---.:1......;~:;...4----l1:():....-__

o

Well Location (describe):

1-i r\.L. r APp!~~Vh.tvb.:~ .-z..~' tl,~ 0 t t'V'b.! ~ p...& p-t.r~ bCl 1.1'1'" d (1/\",
I

~. s~ ..d~ v-v,,-t ~ tD·,'w, Id"'i ;- l () CJ-t.

Located By: I(Mal? IGPS IOther:
---

Photo Reference: 1(01 ;0 p~~c /4

Item Yes No Comment/Description

Lock inplace? V ~, ~ In' F rHP. c.,~.i \'~ ~ 1IfVt.\

Well clearly labelled?

Well Number: J
Date(s): /

Depth(s): V
Installed By: \7

J A

Other: if . " ~;1""1 'b to

Surface casing inplace? V It" ~W V"\ I jI!. tA'l" r. c. r {.,. "-....... '1

Concrete pad inplace? vi rv1~ /.!\\1,I.' { ).(Hli..J

Bumper posts in place? -\7 C:::~u. f'~"J

Survey mark present? l! ,t-vol .... 1
Standing or Ponded water around well? ..j \0 J;...... ' ~OOI' ''''1 r.{ (ll. \.1..l--tA Ol' \ ~

Evidence of collision damage? if
Evidence of frost heaving? V
Evidence of well subsidence? -\!/
Evidence of casing degradation? V
Type of inner casing? fVv 'S·nc.~ iN, r"""'(I"'~ ~t.\c..-t ",,.<..

'-'Vl_,"" _., ,~~ I\I.A~·

Usable I\71 Unusable I I
,

'J , I
Well Appears: Cannot Evaluate

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPEC"nON FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: ~-l-0,1
Time Inspected: -' Ie :,$'

'---~---

Photo Reference:

Well Location (describe):

LII"J..., \ '5(t"",*,~ ~4 ~ddW\. I-I ~

Located By: I(AaA . IGPS IOther:
'''- :is-

o

o

Item Yes No Comment/Description

Lock inplace? V S+F: f V'lP'h
~

Well clearly labelled?

Well Number: V
Date(s): V

Depth(s}: V
Installed By: V

Other: V
Surface casing inplace? V ~ tl S t.l 4ift W\ I n14'1')

1/
I

Concrete pad inplace?

Bumper posts in place? V I~l"-f'\ .:.t. p-c..ati

Survey mark present? J
Standing or Ponded water around well? . \/
Evidence of collision damage? t/
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? PV~ wI t.J-.l (I iN [ ,) CvtA .ptA ~-.t

Well Appears: Usable 1 i /1 Unusable 1 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

J Vr
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:

-:JAW 4 b Date Inspected: 5-1-~ 1-
Time Inspected: .........,!/....&12.:..·yY....--=s"':..- _

Photo Reference:

Well Location (describe):

'Ll vu.., \ ~ l<.:id "X '-1~' f'''bW\ ~/.)~ J.o i1 J\A"', C'Ac' "'4 ('.1.(. £-LY'./..J
,

~VI II

Located By: I~ IGPS IOther:
~

Item Yes No Comment/Description

Lock inplace? V <0t (;.U.;" lI.",,=,
Well clearly labelled?

Well Number: \/
Date(s): V

Depth(s): \/
Installed By: ../

Other: \./ ;

Surface casing inplace? V 4 ,:iS {'i. cd u...-M l Y1 U/~

Concrete pad inplace? V C-<.1v\id. /11.4¥l, t;.-<.i~Cu~

Bumper posts in place? 1/ FL'!+'l~ P«ltJ

Survey mark present? V
Standing or Ponded water around well? ./
Evidence of collision damage? V
Evidence of frost heaving? 1/
Evidence of well subsidence? V
Evidence of casing degradation? \/
Type of inner casing? PVC wi c.kdtudr-rX iN-Ui w~3'

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPEC1"ION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5-7- ":'1­
- c;-Time Inspected: --&...1...../.....;./....;:,"-. _

Well Location (describe):

L/ll\vt 1 LLA +t ~.I(A S::'i W'I.ot of '-~1,..-~

Located By: J~ IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? "J ::+~l V".~

Well clearly labelled?

Well Number: J
Date(s): J

Depth(s): V
Installed By: \(

Other: V
Surface casing inplace? \/ t.fl i A1(.'\""'1 A v./'se,
Concrete pad inplace? t/
Bumper posts in place? V R."-tf\\•.(. Pv.>+J

Survey mark present? ./
Standing or Ponded water around well? J ,,,,,·tll'\·.so"'t~. '1',,"(11\''''t.''1 ",""""'v\c.~.,...,

("~ I ~ l '" ~ 7,0 I IIV -l~ OJ. V"-(' \ i
V

I

Evidence of collision damage?

Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? I PVc... l,J i rhd..l (",ic lA w-ci I VJ: 3t?/tA

Well Appears: Usable I t/ I Unusable I I Cannot Evaluate I



Wi· r

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
Date Inspected: 5-1-Q'}

Time Inspected: _IJ 01..........._-=-----

Well Location (describe):

1-1 ,'\'1.., i ..; 1:V\. (l c- \a ~D"...H" G \ ~ll'Jcl1" 1- 1'-f

VMap1' IGPS IOther:Located By:
'---"

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V :si ~. :I'" ltX'
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): V
Installed By: ./

Other: V
Surface casing inplace? v' i-tll !:'1 At..iA. ....'., v: v. ;/lr.

Concrete pad inplace? \/
Bumper posts in place? V c.-~~~ f';'~'"

to ~"" ~- ~

Survey mark present? \~ ~ .. .J

Standing or Ponded water around well? V ~'S
,"'j 1" .

eo""' .....~ """',/C.. 5~ lAo",·ll 0,./\ l'" f\.t... \.""
Evidence of collision damage? ./
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? /

'PVc, CAUJ... [v..+tA v-J r:1 \ l .....'.)h rC.( P\,.It'\

Well Appears: Usable 1\/ I Unusable 1 I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: 5 -1- Cf1
Time Inspected: --L11......!....::·b~OL-__

1

(2~1 i G PVtoTt> I_C"..!....I _Photo Reference:

_ I!l

6.... •Well Lqc:u !yon (describe):

L /1;·.J....1

,
fJ-' t ~ ei cA q,,'" f

~~ IN-VJ J.. (, t-J I c;..-' ,-'

of

Located By: <fMa~ IGPS IOther:-

o

o

Item Yes No CommentlDescription
.- '. , ~ (.vy':;Lock inplace? -I . -,

Well clearly labelled?

Well Number:

Date(s): .
Depth(s): ./

Installed By: V
Other: /

Surface casing inplace? .J '-f II $ ioh' A i-i.1. /In I v1 j"w

Concrete pad inplace? \/
Bumper posts in place? \/ Fih'\i:! P()~~

Survey mark present? \/
Standing or Ponded water around well? \/
Evidence of collision damage? \1
Evidence of frost heaving? \/
Evidence of well subsidence? V
Evidence of casing degradation? /
Type of inner casing?

.. ,
.' •.1/ ; ~e(1 c.(t-f-rQ"f UJ-l ( i w 1'3~/t1P! \

Well Appears: Usable Il7'l Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

:Jy-Lj
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:
Date Inspected: s--l-Qr

Time Inspected: ----'-.17"""-=5_b:::::.....-__

,
.......:~~oi....:...;..IO:I~~p_V\,_6....;..t,;;;,..6_'1_,7.,.----.;\:....;;;;:.......:......0.....-__ ._Photo Reference:

Well Location (describe):

UVtL 1-~ ,,",0 1 ~hD~ b~l f(lv~1 1-7 v-I

Located By: rM~ IGPS IOther: 1
"--.../

Item Yes No Comment/Description

Lock inplace? I G-iAllt1 tiM Nl7 t lor "-c-- c~

Well clearly labelled?

Well Number: V
Date(s}: ..;

Depth(s): V
Installed By: V

Other: J
Surface casing inplace? -/ Gd ~ '::'1J- fl '- L4 ,,",\, 11""'.

Concrete pad inplace? V
Bumper posts in place? V ~i'.)'\« p~ tJ

Survey mark present? \I
Standing or Ponded water around well? ·V
Evidence of collision damage? \I
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? . ~'I PVu

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVJCrs. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: '$"-1'- q-"
Time Inspected: -..:.../....:..7_".:....7..1....- _

Well Location (describe):

L..(/Ill. .1. - 1:~ I,~.iJ ~+ o~ 1-16 z-/ '0,

Located By: I~/ IGPS IOther:

Photo Reference:

o

..0

Item Yes No CommentlDescription

Lock inplace? V sf~,tJ.l2m

Well clearly labelled?

Well Number: ''1
Date(s): V

Depth(s): v'
Installed By: ·v

Other: V ,

Surface casing inplace? \/ 4 il A(...lA~ j rt L.tV'L

Concrete pad inplace? \(
Bumper posts in place? \/ F-t1-\U rv.4J

Survey mark present? V
Standing or Ponded water around well? /
Evidence of collision damage? vi
Evidence of frost heaving? V~
Evidence of well subsidence? vi
Evidence of casing degradation? V
Type of inner casing? pyC/ c,J i I)l-tl \t.~ h.~,1 w-e,l( v.li1ur!\...
Well Appears: Usable I \/1 Unusable r 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Date Inspected:

Time Inspected:

Photo Reference:

Well Number:

Inspected By:

c::;- I

Well Location (describe):

Li~.1 ~- f5 ~r.{ C{ 3-ll.fb-{,

Located By: k~ IGPS IOther:

- ;13 , , ..

r . - ~..' .... ~

o

o

-
Item Yes No CommentlDescription

Lock inplace? V st -~ ~V\ I~/JC
Well clearly labelled?

Well Number: v'
Date(s): V

Depth(s): V
Installed By: V

Other: V
Surface casing inplace? V 4/l P"HV\t.J !"af e.c l ( 6"'~'1~

V -
Concrete pad inplace?

Bumper posts in place? V (-e",,«. fC'" b

Survey mark present? \I
Standing or Ponded water around well? V

Evidence of collision damage? V

Evidence of frost heaving? J
Evidence of well subsidence? V

Evidence of casing degradation? V
Type of inner casing? PV~

Well Appears: Usable I v"" I Unusable I I Cannot Evaluate I

.... -



.:::HARZ::..:::=:.:A:..:El=.:NVIR:..:..:::.O~NMENT.:.:::=:.:.:..:::AL::.:::SER=VI.:.:::;,:CES::::..:..:IN:.:.:C:.:.. L

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:
SA~ 5«1

_P 1-\-,,1 J::.r~vf:...:..i__

Date Inspected: 5--; -"'1 t
Time Inspected: /4'-;0

KCi I I s- ~~v i _Photo Reference:

Well Location (describe):

L,'VLt ?/ '""!:-Y\ ·L (.. I ,~ c..~~-+ of lev.. \ell V\ £oJ ,., ~ .. 0.t:J - )L,- I

Located By: I~a~ IGPS IOther:

-- !}3 .

o

Item Yes No CommentlDescription

Lock inplace? \7 s'hoC\\"" I-eJs.s

Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): .j

Installed By: V

Other: J
Surface casing inplace? V . ,/

~~! 1'\ ~lA G n:~
. I

L.f ~q ST~t, ,

Concrete pad inplace? V
Bumper posts in place? V ~l-Y\:.L ~~

Survey mark present? V
Standing or Ponded water around well? V ""~ ... ~.v" ~~.f~ "of IN-< { I

I~ \. """"'" L~" MP' c,,A.d f 'm.....

Evidence of collision damage? V b&.... 1"A. ."'J

Evidence of frost heaving? v' c.~""'&.....~+.e fI,.OQrA. "'-' .....,. i.of +&e{
(A .... ·A ('.w...:.11.•/ .r~.- ... vI-/,. r.l:'~~

Evidence of well subsidence? I ~ sVJ\~(..n'J(,.

Evidence of casing degradation? V
Type of inner casing? rV<'" vi 0.<..'1., ':'~-#-':(A ",.,.(.{ ( (..v.jc...y,~

Well Appears: Usable Ivl Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
Date Inspected:

Time Inspected:
S-J-C1L.

1L1t.t1~__

I

Well Location (describe):

LIV\l
~ ...'\~ (J} b'-\. I I ,:1t ""CA

,-. (), .... /)::, Lr- r I ~ leilA CLVO ~ ~- ~ - L-

Located By: rMa~ IGPS IOther:
- :;

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V .s+,cH v'\ f.L..s 3

Well clearly labelled?

Well Number: v'
Date(s): V

Depth(s): V
Installed By: \.!

Other: V

\I II
oS 4( ~~Surface casing inplace? t--t $''1 PY-l1 "" tJ v( '9f rC,-"

Concrete pad inplace? V
Bumper posts in place? V f=6'kU 1"~'J

Survey mark present? l/
Standing or Ponded water around well?

~ -'.il U.oo i t,J W +~"U'I •.L L7'
-.- ~ . f -, II

Irl.-::....,;.,.", I d.f r "" wI t,,';)U"'l: '"Z. 0

Y
, I

Evidence of collision damage?
lJ(l.~VV vi' ~.

C('1.....l~ ~ <" (( HlL cA....o~u ......
Evidence of frost heaving? ......, -,

<~-1 »1 i.e... ~u.A kL...."1"""
V

,
Evidence of well subsidence?

Evidence of casing degradation? l!
Type of inner casing? Pvc."
Well Appears: Usable 1 V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONME!''TAL SERVICES. INC.

"'..·;()l...,/~

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP
,2.f'v.I AI

~~'''; fJ'If '5 b ,;-1 Date Inspected: ~.7- q-:r
KlC.vJ I :JW1 Time Inspected: f '-+ "S~

Well Location (describe):

L£'~
....,

-:(V\ f~ <.,( d t,1(l!+ 0 f 5~11 ,I.~ 3-0'S"- z......
"-'

,)

Located By: I(Map)' IGPS 1Other:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V S-t ~, 11'1 U.n.;
Well clearly labelled?

Well Number: V
D8te(s): ..;

Depth(s): l/
Installed By: V

Other: l!
Surface casing inplace? \/ t.f"£~•. ster...-l p~t~li~ 6:/t ·

./
--,

Concrete pad inplace?

Bumper posts in place? V ~"'-'YIU FU>f..,

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V ~ 5" 0-1 cJ.t':; pL;..U-~+

Evidence of well subsidence? V
Evidence of casing degradation? V

Type of inner casing? I ?v0 wi 'iJLULc.A.+~tA VJf/{ I W1:p-rt:l

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected: 5-l.c."-~1
Time Inspected: ---'-ll....:.....;;;.D~Q~__

o

f2('ll' 6Photo Reference:

Well Location (describe):

L,"rJ... ~ -L",- ~l~l"l WV:A oi 6"l; 1~lv~ - 0-- 2-~ -~'

~

Located By: KM~ IGPS IOther:

d3 ." . , ~.qJ

Item Yes No CommentlDescription

Lock inplace? V S.+~ l "'\ U'%'
Well clearly labelled?

Well Number: ~

Date(s}: V
Depth(s): V

Installed By: ./
Other: \."/

Surface casing inplace? V '-f "s1.?.L i p!o-') lJ"\W b-"~,,,

V
I

Concrete pad inplace?

Bumper posts in place? V r:: Oo'Y\.U JG' lrak

Survey mark present? J
Standing or Ponded water around well? J
Evidence of collision damage? ~-Ai,../ V
Evidence of frost heaving? v' I~

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? PVc..,
Well Appears: Usable I ./ I Unusable I I Cannot Evaluate 1

o

o



HARZA ENVIRONMENTAL SERVlCES. INC.

~/J)h7-
J

l3 1/0

Date Inspected:

Time Inspected:
~'::::::T-""""'----

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

o

Well Location (describe):

Located By:

Photo Reference:

Other:

W c.f:.
I

o

o

Item Yes No CommentlDescription

Lock inplace? r/
Well clearly labelled?

Well Number: V
Date(s): / r

Depth(s): ~

Installed By: V
Other: .

Surface casing inplace? V
Concrete pad inplace? V
Bumper posts in place? Y
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? t/
Evidence of well subsidence? 1/
Evidence of casing degradation? V
Type of inner casing? f)11 rrl()t0Y\/./

Well Appears: Usable I VI Unusable I I Cannot Evaluate I



'.

.::HARZ==:A::..;ENVIR:::.:..:.=O:;.;,;NME=NT;,.:.;AL~SER=;.;VI;,.:.;C:.:ES:::.-=IN..:.::C::.. ("'.

'./ 0
Date Inspected: ~hh7­

Time Inspected: ---13 .. Qv?
. '0

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

Located By:

Photo Reference:

Other:

Item Yes
l

No Comment/Description

Lock inplace? 1/
Well clearly labelled?

Well Number: I
Date(s): ./,

Depth(s}: v/

Installed By:
V

Other: ,

Surface casing inplace? tI

Concrete pad inplace? V
Bumper posts in place? if
Survey mark present? ,/

Standing or Ponded water around well? ;/
Evidence of collision damage? J
Evidence of frost heaving? V
Evidence of well subsidence? ;/
Evidence of casing degradation? ~

Type of inner casing? / Unt-~ '7 - IV rv
Well Appears: Usable I V I Unusable I Cannot Eva/uate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC. /'
/

Date Inspected:5f~~
Time Inspected: lL 3")

WELL INSPECTION FORM
srrE GROUNDWA"rER INVESTIGATION

IAAAP

Well Number:

Inspected By:

o

Well Location (describe):

Located By:

Photo Reference:

Other:

J Pho1b \8

o

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled?

Well Number: V J

Date(s): V

Depth(s): ,/
"

Installed By: V
Other: " •

Surface casing inplace?
y

Concrete pad inplace? k!
Bumper posts in place? .;
Survey mark present? V

r
Standing or Ponded water around well? tI
Evidence of collision damage? t/
Evidence of frost heaving? y
Evidence of well subsidence? /"
Evidence of casing degradation? V
Type of inner casing? /' Ul-I L- A/1£-0VLJ
Well Appears: Usable I ,.j I Unusable I Cannot Evaluate I



;;;;HARZ==.;.A_E;...NVIR--='"'-ONME__NT._AL...._._SER=.;..V1._CES=,..;;;IN,;.;;C;.;..--------- Lf'

o
Date Inspected: r-!>47-

Time Inspected: --,-,').<z::'---.t..tf-'o("L) _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~-6(. "."
~fiJ.V'

Well Number:

Inspected By:

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

I

Item Yes No Comment/Description.
Lock inplace? I
Well clearly labelled?

Well Number: vi
Date(s): /

Depth(s): ;/
Installed By: V'

Other: /' .
./

Surface casing inplace? /

Concrete pad inplace? /'
Bumper posts in place? V
Survey mark present? ~

Standing or Ponded water around well? ,,-

Evidence of collision damage? ./

Evidence of frost heaving? /"

Evidence of well subsidence? V
Evidence of casing degradation? ,,/

Type of inner casing?
.'

V YI ~V70VV V\,....-

Well Appears: Usable Iv I Unusable 1 I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WEll INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

~A-lAJ~ 0L.­
\:\-' .;J 'jJ~

Date Inspected:

Time Inspected:

!>' ~3 /71-
/

i2.<H~\--

Well location (describe):,

",..-. 'II:. ;i'V'll \' ~l"+ J Ci2-V\ta I,../10
()

'"
located By: 1Map ../1 GPS IOther:

Photo Reference: G-oi l

o

o
"

Item Yes No Comment/Description

Lock inplace? vi
Well clearly labelled?

Well Number: V v

Date(s): V
Depth(s): v'

Installed By: V
Other: t/ ,

Surface casing inplace? ~

Concrete pad inplace,.? V
Bumper posts in place? .J
Survey mark present? ;/

Standing or Ponded water around well? 1/
Evidence of collision damage? II
Evidence of frost heaving? Vi

Evidence of well subsidence? J!
Evidence of casing degradation? ;/

Type of inner casing? / ...
/ LJ 'n~ h.<.,"'\..., -, \f'\-/

Well Appears: Usable 1 / I Unusable 1 I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC. /...;...,;;;,...----------------------------- l.c'='

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Located By:

Photo Reference:

o
,-- II '7) [7" 7-Date Inspected: / ~_ (z

Time Inspected: ....!/.....,)~.----"S7~2~__

Well Location (describe):

Other:

Item Yes" No CommentlDescription

Lock inplace? V
Well clearly labelled?

Well Number: V
Daters): t/

Depthrs): 1/
Installed By: V

Other: .l,
Surface casing inplace? v~

Concrete pad inplace? V.
Bumper posts in place? V
Survey mark present? /
Standing or Ponded water around well? V,
Evidence of collision damage? ,; V'

Evidence of frost heaving? v'
Evidence of well subsidence? l//
Evidence of casing degradation? i/
Type of inner casing? /' r/n \C V/"OWVV'

Well Appears: Usable 1\/ 1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

. ,.

o'~·

Well Number:

Inspected By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected:

Well Location (describe):

Other:

o

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled?

Well Number: V ,

Date(s): 1//
Depth(s): //

Installed By: V~
Other: V ,

Surface casing inplace? I
Concrete pad inplace? ,/-
Bumper posts in place? /
Survey mark present? V
Standing or Ponded water around well? tI
Evidence of collision damage? (
Evidence of frost heaving? t/
Evidence of well subsidence? I
Evidence of casing degradation? V !) (f 5~5
Type of inner casing? / Ilh, [,...A Wh/ria

Well Appears: Usable I vi' I Unusable 1 I Cannot Evaluate I



· ,r·

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

/

(

o
5--1 Z - c; 7
j~06

Date Inspected:

Time Inspected: _--L---'---= _

J!Jk/- 0 S
),(..tK ( IIN(

Well Number:

Inspected By:

Well Location (describe):

.::TiJA- - ~U1lr"t. ( 5~rh~ - W' c>r 50 r<:..//

.tJ/1...5
,-- e-.;.F nlAcc- ..c

/~,Q/ IGPS IOther:Located By:

Photo Reference: £P7Z! II

Item Yes No Comment/Description

Lock inplace? V .5~,,,,, !£f./ 'pc..;$-~

Well clearly labelled? -/' f et -, "1';- c:1' V\.. ;'?;.5U

Well Number: t/ <.J/f W -
~-5

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? V -t:j if' £Jor ) '1/( ;54
Concrete pad inplace? V 2)(2 r-r
Bumper posts in place? V 5 pnv(/"'" --:;::'-e. fA. h'-1 c: ~ ""-?~ b-

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? U~L/oA71..-.J

Well Appears: Usable 1~l Unusable I 1 Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

Date Inspected:

Time Inspected:
-~-----'----r+.-L---

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

j ft-t'v1 -Ce· ,r:;;
tl-c ',,<7 Ni:1fO:t./

Well Number:

Inspected By:

Well Location (describe):

Ai I 1 K\\.~ QJ"f~\ [/?X J
I ,

Located By: IMap,/ IGPS IOther:

Photo Reference:
'27 I

o

o.,

Item yes..... No Comment/Description

Lock inplace? I

Well clearly labelled? ~
Well Number: V

Date(s): ~
Depth(s): 11

Installed By: V ..
Other: ~ ,

Surface casing inplace? V
Concrete pad inplace? / .

I ; ..... /7

Bumper posts in place? ,/-If Sk-, ltr}(~~ "7 lPP/f JU...c;X..

Survey mark present? ~/

Standing or Ponded water around well? l/
Evidence of collision damage? t//
Evidence of frost heaving? V
Evidence of well subsidence? /
Evidence of casing degradation? /
Type of inner casing? :; fi/u' / IilJ~:P W~/PI~?1LL---
Well Appears: Usable IV I Unusable I Cannot E'.;aluate I



HARZA ENVIRONMENTAL SERVICES, INC.

Well Number:

Inspected By:

Located By:

Photo Reference:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected:
------'<....".L---

Well Location (describe):

Other:

-,

Item Yes No Comment/Description

Lock inplace? ~
Well clearly labelled? V

,

Well Number: 1/
Date(s): , V ;'

Depth(s): V'II
Installed By: II

Other: ,
~

Surface casing inplace? v',
Concrete pad inplace? V

Bumper posts in place? V
Survey mark present? V"
Standing or Ponded water around well? V
Evidence of collision damage? v:
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? 1/
Type of inner casing? ,- {);1!?t1 t?WVV
Well Appears: Usable Iv' I Unusable I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~ • CJ! "'L.--t..,-/ T-'Well Number:

Inspected By:

Date Inspected:

Time Inspected: ----'luSIl!......J·jl...l.l.!...J__
; ,; "i C'

Well Location (describe):

L IVIL
..., - ~ tl ~ It-A,. i'\o rH·,. V'f~1 ('+2,-70 -bc..- ~"\

Located By: I~ IGPS IOther;

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? v' ~1 Y.il n \.;~

Well clearly labelled?

Well Number: v'
Date(s): if

Depth(s); V

Installed By: V

Other: V

Surface casing inplace? V ~,I AtA.t ~1/\,

Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? \ ,\1
Standing or Ponded water around well? V
Evidence of collision damage? V

Evidence of frost heaving? V
Evidence of well subsidence? I
Evidence of casing degradation? v'

Type of inner casing? N.:rr t:,V\:( ItACife u{,

Well Appears: Usable I til Unusable I I Cannot Evaluate 1



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

-:JA'tJ-i i Date Inspected:

Time Inspected:

5"-b-Q,
;~ i-S~O

Lll".J.!
.-, Well Location (describe):L-

- F I ~;-L- t:> W6~+ 01 101.\: t~t~'1 2-70-'&..1-.""

Located By: Irp;p) IGPS IOther:
-

Photo Reference: ?~o-t 0 0

Item Yes No Comment/Description

Lock inplace? vi !:-+~~.V\ I <. :.5

Well clearly labelled?

Well Number: v'
Date(s): ./

-
Depth(s): /

Installed By: /
Other: /

Surface casing inplace? V if·1 ALLA.VV\

Concrete pad inplace? V
Bumper posts in place? V W1c"""tIAL ,tl"\ l~~

Survey mark present? V
Standing or Ponded water around well? v'
Evidence of collision damage? V
Evidence of frost heaving? .;
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? \'\:.:>t S\/",,:-V\~+e .;~

Well Appears: Usable I'V" I Unusable I I Cannot Eva/uate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

,- .. ()t '7-...) - G-. I IWell Number:

Inspected By:
::ftL1N-72

12. A"" { ::r IIY'1

Date Inspected:

Time Inspected: --'--"'''---'--=-----

Well Location (describe):

1-1' r\..{__ Z, - -r Vt. {,:dl'i Nor·Htll'....-t::t Dr 1ol.A.\ idl~ ~-b':- J

Located By: l~aB~ IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V s-t iAl'Yl~

Well clearly labelled?
"7 'r;..1

Well Number: V ,J.
Date(s): V

Depth(s): V
Installed By: V

Other: V
Surface casing inplace? / ~II ~ i, Lt Ih'\ i t: v,"V'V\

Concrete pad inplace? V
Bumper posts in place? v'
Survey mark present? V
Standing or Ponded water around well? .;
Evidence of collision damage? V
Evidence of frost heaving? v'

Evidence of well subsidence? V,
Evidence of casing degradation? ../

• C'v'\. t"", "" t ~ I.A..Type of inner casing? Vto1

Well Appears: Usable I ...; I Unusable I I Cannot Evaluate I



I. .'., ..
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: 5;- b'" L.7i
Time Inspected: ........L.1~t...l.I....,;:.:::- _

Well Location (describe):

L 1"1"J-. - L.N f, 't Ie~ w-t:7 f ('It h.A.\ld~ 2--70··1e:-

Located By: I~~) , GPS , Other:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V S-fAlVl~

Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): V

Installed By: v'
Other: \I

Surface casing inplace? V 4 11 'IQ( ........~•• I.'\ ~ ~

Concrete pad inplace? v'
Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? ../
Evidence of collision damage? V
Evidence of frost heaving? ../
Evidence of well subsidence? V
Evidence of casing degradation? V'
Type of inner casing? 7." PVc,.. wI 'j)..{ ~~ I e. c~ +."J Vt'<.U (..,) i,3v.I'C:f<,

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o



HARZA ENVIRONMENTAL SERVICE'S. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

• c"/S'- 6 - 1 +-Well Number:

Inspected By:

Date Inspected:

Time Inspected:
--....,;....:..-_----

Well Location (describe):

/ , ·I·.-{J 2 L.- v\ I'ldcA ~~~t oj 6~A,ldc~ 2,-OS-~
J

Located By: I(~ IGPS IOther:

Photo Reference:

o

Item Yes No CommentlDescription

Lock inplace? t/ .j-f .-.t", U",:?/1
Well clearly labelled?

n." j}

Well Number: / ~
Date(s): J

Depth(s): V
Installed By: v'

Other: .J
Surface casing inplace? l! ~ I; tXJ L u,A'V"" 1\1MIV"

Concrete pad inplace? IV n~tJ... ;-l e -r::"(.I L· CJ'LA S'v../( lA.

Bumper posts in place? V
Survey mark present? .~

Standing or Ponded water around well? V
Evidence of collision damage? V

Evidence of frost heaving? \I

Evidence of well subsidence? V
Evidence of casing degradation? vi
Type of inner casing? Wv1 f.vtJ ~ '\~A

Well Appears: Usable I / I Unusable 1 I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
~- 0-1r
is j')

Date Inspected:

Time Inspected: ---=---=--=-----

Well Number:

Inspected By:

Well Location (describe):

\- \' V,;" '"2_- '"I. v'. (I .(. {c{ I?"A.d (I ! b v. ~ j .1 l ~ '1 7.,- OS'-1-

Located By: J~ JGPS JOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V C~t-j V\. ~ 1" .'/ ':' t..? ~).. c./. c..' J"'J.V'\.
. '". "'..... ···.",...A"·" .

I

Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): ~
Installed By: V

Other: \/
Surface casing inplace? V ~II f-t L.(.,\1It'\

Concrete pad inplace? V
Bumper posts in place? V

Survey mark present? /
Standing or Ponded water around well? ./

Evidence of collision damage? V

Evidence of frost heaving? v'
Evidence of well subsidence? V

Evidence of casing degradation? ../

Type of inner casing? 2-" pVC IN ( (.~.ql.(\:,<~"J /,J..( I( W Ij~rc ~

Well Appears: Usable Ivi I Unusable I I Cannot Evaluate I

o



SO '(
7...-

HARZA ENVIRONMENTAL SERVICES. INC.

.5 - Cl- 77Date Inspected:

Time Inspected:
-----"-<--:.~---

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP
16

JAw--~'
YIlt!, d/" jr.'

i

Well Number:

Inspected By:

NC.X j. h, G>ZY' Well Location (describe): ~VCj .;- 15qI--J"k. c"rrc Jc

V, r(', 11"1 /,J '--~ J2ic(..." ~ ~c rc, .5~' br...,~~ cf (-' c J::...

/ .. c -.1 c A
--'

)3r j .i")c ):;; " ..5t-v ~/' f"'? t.fA, hE'-........ 5t:7c>- /6'7 - /

Located By: (I Map:::> IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? v· -; hi/" /~5/ b'c,;;-I--

Well clearly labelled? V ~C ft'" t..A.-1 tJr e
Well Number:

Date(s):

Depth (s):

Installed By:

Other: I ,

Surface casing inplace? V 3"rT, '/ //50?

Concrete pad inplace? V 7x;s rio /1 ..... ,) ('.. -<J."-

Bumper posts in place? v ""7 jl',V;;. .... -!""~ .. <. "' ,IVJ e.-/-1 Iy

Survey mark present? v

Standing or Ponded water around well? ...,....,.

Evidence of collision damage? V-

Evidence of frost heaving? (../'

Evidence of well subsidence? t.,../'

Evidence of casing degradation? ~"

Type of inner casing? /,./.'tv l'././,/""",11/"

Well Appears: Usable I vI Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

o
o

I /:-5""t..->

Date Inspected:

Time Inspected:
----''-'-'-=...:::....-_--

:J'-\W-II
Il-I{."-I IJ tv)

Well Number:

Inspected By:

R~ 11 bPhoto Reference:

... Well Location (describe):

LiM; If '1: 1'\ rl~ I J-. iN-l<l -+ 0+ 6." ~ 1<21 ;~ 3>- 0 $'- t) I

':.A'

Located By: Ii(a~ IGPS IOther:

d3 .

Item Yes No CommentlDescription

Lock inplace? V ~JA loAV/2Q

Well clearly labelled? "~.~

Well Number: V ~

Daters}: V
Depthrs}: J

Installed By: V
Other: V 4-({S+~~\ ?lI::\\I...d""d ('1./'.t.

Surface casing inplace? V
Concrete pad inplace? vi
Bumper posts in place? V ,::e.....u pn~

Survey mark present? /
Standing or Ponded water around well? V
Evidence of collision damage? ./
Evidence of frost heaving? V
Evidence of well subsidence? /
Evidence of casing degradation? V
Type of inner casing?

...lI\-J
t:v...,d\.\c:\ /YeA PV6Y\. () I

Well Appears: Usable Ivi I Unusable 1 I Cannot Evaluate I

o

o



HARZ==::..:A;;..:E;::.;NVIR:...:.=;;:;;ONMENT:..;;,;.;;;;~AL=.;;;,SE;;;;;R,;.;,VI.;:.:;CF.S=•.;;;.IN;.;;;,C;;.... ,--

I

Date Inspected: 51}If~
t

Time Inspected: _,/-Il.",,??r-'.....t'-.\,,(,.Ll _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

Photo Reference:

o

o
'J

Item Yes No Comment/Description

Lock inplace? V'
Well clearly labelled?

Well Number: V
Date(s): V

Depth(s): J -
Installed By: tI

Other: ,

Surface casing inplace? tI
Concrete pad inplace? v'
Bumper posts in place? V

/!

Survey mark present? V
Standing or Ponded water around well? -//
Evidence of collision damage? II~

Evidence of frost heaving? 1/
Evidence of well subsidence? V

Evidence of casing degradation? {/ :f- 'S. <; ,
Type of inner casing? / Un l:/~Vt)'l~

Well Appears: Usable IV I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTALSERVlCES.INC. _J
==----------'-------'--------'----------------,~

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: ---4L_---"--__

Well Location (describe):

Located By:

Photo Reference:

.,

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled? /

Well Number: V
Date(s): V

Depth(s): L!' /
Installed By: V

Other: .I

Surface casing inplace? t/'
Concrete pad inplace? />..,
Bumper posts in place? V

Survey mark present? V I J'

Standing or Ponded water around well? V
Evidence of collision damage? I
Evidence of frost heaving? JI
Evidence of well subsidence? y
Evidence of casing degradation? tI 2 Lr ~ .S.
Type of inner casing? / If )nK V\~o )Y\-J
Well Appears: Usable I V I Unusable I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Location (describe):

Well Number:

Inspected By:

Located By:

Photo Reference:

GPS Other:

.:-- /' ~ 01" 'IDate Inspected: J _./ r-
I

Time Inspected: -.J'~Z._2'--.lo(..L.J__

11=-

o

o

v-
Item Yes, No Comment/Description

Lock inplace? V
Well clearly labelled?

Well Number: if -
Date(s): 1/

Depth(s): ,;
Installed By: V

Other: / I "r.
.. d,,.,, I.

Surface casing inplace? (F 7. It/.6.~ .."'C)0 \ ~ V • It.
~ tk..W (e-T(:YC.:l'U ~

Concrete pad inplace? v/ .f5foKoPl -
Bumper posts in place? ,/

Survey mark present? ,/

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? y/
Evidence of well subsidence?

,/

Evidence of casing degradation? ,/
Type of inner casing? / ;;)/~ fP /' 1

Itc ~

Well Appears: Usable I v'1 Unusable I I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: .5'--'1)- 7 2
Time Inspected: _.::::cP:..........!9-:S:::::....::::5:::.....-_

Well Location (describe): O",!.fi4c Fr?~ cc:.
t:.:::r,;VC I - 5iA/ cJ .5~ e..IA,) ~,c 1-ICJ 15~Jld(··\''''5

-5t--" Per L-f k. c~r ce...k:..
./

c;F 4),,,, ""'I C........ f-r... ~r..5 j}, ,...f ..eCq~

Located By: .~ 1GPS 10th,;',: .5 cPr .5L- S')

'S--
Photo Reference:

Item Yes No Comment/Description

Lock inplace? V :i";;" -w.1(J. .5 5 I5E~·/

Well clearly labelled? V" ,..." ...+ p,"- er~c.r

Well Number: i/"' )AW-&:'v!

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? / Ce/ r"':>7,....,... ,Rt! ,F ; ..f~ &.,,,.f-:

~ 3)(3/ .-1
7

Concrete pad inplace? w,,·,..-I ';::;r""'1 .s
Bumper posts in place? ........ :5 C ""cucre:

Survey mark present? ..........

Standing or Ponded water around well? V .j}~rl.l~ -F.:r p..,....,(; Lv",.f""...
Evidence of collision damage? ..--

Evidence of frost heaving? ~

Evidence of well subsidence? t./" .f .:.£""" .$ ,A/,,;_

Evidence of casing degradation? j,,/"

Type of inner casing? fAA/~vv;f/'

Well Appears: Usab/~ !V l Unusable I 1 Cannot Eva/uate r

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

.J]VJ - ~tJ'L-
p., Co ~J i :r\1"'\

Date Inspected: 5-1- q7
Time Inspected: --.,;J:....-l~3-=c;=---__

bi.\II.JI\ Well Location (describe):
. .

L f rJ-i- W e.6 t () t1\ 1- <0z- ~

Located By:

Photo Reference:

GPS Other:

o

o

Item Yes No Comment/Description

Lock inplace? V S -I ~. ~ iA,lv>a
Well clearly labelled?

Well Number: V
Date(s): \/.

Depth(s): vi
Installed By: V

Other: V
l/ Ii

Surface casing inplace? b S~1 (). £"'1.1( WI I jII. 0,,-

V
1

Concrete pad inplace?

Bumper posts in place? V "5 & st6<'... ! F6JfJ

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? PVc, ,.,.., 4-{I

--"

Well Appears: Usable I V I Unusable I 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: ~-l·-'1J
Time Inspected: -.11 f;-)

----'--=--~---

Well Location (describe):

. - 1- }vo"i-k 19j~ bi... lld.~~. 1-70-]l-j Y'~
J

Located By: ~ IGPS IOther:-
Photo Reference:

Item Yes No Comment/Description

Lock inplace? vi s-ftA£ ~ Lt"'?
Well clearly labelled?

Well Number: V
Date(s): V -

Depth(s): V
Installed By: V

Other: \!
Surface casing inplace? IJ' b" ~cb A t"L1.Ii''i I ~1 ;",,111",

Concrete pad inplace? /
Bumper posts in place? / ~() ~i ("-<-I p t'~+.)

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? vi
Evidence of frost heaving? \/
Evidence of well subsidence? \/
Evidence of casing degradation? ./
Type of inner casing? (\ 0 t t,vv.. h.A. vA (" d
Well Appears: Usable I ,J I Unusable I I Cannot Evaluate I

o

o



o
HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

I

Well Number:

Inspected By:
..JAw-~C?'-L
~1K.

Date Inspected: >--( ]' -7 7
Time Inspected: _.!.../....;"I--=2---J1:.-_

Well Location (describe):

L.:r,A/E 15- 5'c;..,A C ~ "'1,fr'l.! ql- riZ.r "..,." ..; "1 ..5

e;-r I!(J~A :>7 ~/rz"",,- IV!. 5>lc
Located By: ~ IGPS IOther:

Photo Reference: tOLL er

o

o

Item Yes No CommentlDescription

Lock inplace? ............. 511"f/ ... 1"l55 /5,,-5r

Well clearly labelled? ............ 1'4 I'; ;- .<YV"\. Kr..5CJ-
Well Number: y JAw--c;C"t

Date(s}:

Depth(s):

Installed By:

Other:

Surface casing inplace? V J'rre,.J~ J Ljx tf 'I 56<

Concrete pad inplace? ............. "3,<'3 Fr
Bumper posts in place? c.,/"' :3 c::""" c. r ~ -fe

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? wv f,1f/.:tW''''/

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

-L

o
Well Number:

Inspected By:

J fJ.(j}- 00~
ijo~~ N Po,-nM

~ {3./lc/:7­Date Inspected: ..:> I',
Time Inspected: --=$:....-/_0 _

Well Location (describe):

/-,'(( L LJI1 - ~ "7ufi c?J9f t::+ r;;/V1()~

Located By: IMap \/'1 GPS IOther:

Photo Reference: fed/I til>

.,

Item Yes No Comment/Description

Lock inplace? V &esT

Well clearly labelled?

Well Number: r/
Daters): vi

Depth(s): ,/

Installed By: V

Other: v/ ,

Surface casing inplace? ./
Concrete pad inplace? ./
Bumper posts in place? tI
Survey mark present? /

Standing or Ponded water around well? v

Evidence of collision damage? vi
Evidence of frost heaving? V
Evidence of well subsidence? t/

Evidence of casing degradation? V

Type of inner casing?
C"\ J,

PVC-~

Well Appears: Usable I vi Unusable I I Cannot Evaluate I

o

o



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

>)'1w~6()C

uK.

Date Inspected: 5"---17 --17
Time Inspected: _.!....1Lf..!..:5==--.J.~:....-__

AI r- i.../j C;o cr Well Location (describe):

Lf/V'£ 5,1- - 5£

~ao/ IGPS 1Other:Located By:

Photo Reference:
/7j ,c-/

o

o

Item Yes No Comment/Description

Lock inplace? v .5-;:-' I ;, 1<':. -;f L5c.~-r-

Well clearly labelled? V' fi11 ....~ ~ !:?;fc.r

Well Number: L.--- J.A'-"" - ~d ~

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V" :5r-r ~ucr ) '-/"J( ..../ // 5({,

Concrete pad inplace? \...-""'" -::JJ<:3 Fr
Bumper posts in place? ............ -:; C....-. <..r~.f~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?
I

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? {A.IV j::,v.:' .................

Well Appears: Usable I ~ Unusable I I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

\

o
Well Number:

Inspected By:

Jd Lv- 607
puc

Date Inspected: .5 -I;; ~Cf 7

Time Inspected: _--,-/......:7......:5=---=2-=-__

P:1t: ...... / bO '8' Well Location (describe):

Lr,rVE 515 - SE

,rMap/ IGPS IOther:Located By:

Photo Reference: ?f/?7Z/ /1

Item Yes No CommentlDescription

Lock inplace? V ..5'';'''/''1/".55 pol

Well clearly labelled? v ~,V/f 0-"""" ,f.'i.sc..r

Well Number: i,.../ JA 1-../ - C;C; 7

Daters):

Depthrs):

Installed By:

Other:

Surface casing inplace? L.--'" 3 r-r /uc:r J 'fxy"" 54

Concrete pad inplace? \..--"" :Ji'<) rr
Bumper posts in place? ......-- :5 c..--. Co. r (' -I-c

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? t1"vC,-vc i,./~

Well Appears: Usable I v--1 Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5--/3 - ~ 7

Timelnspected: ----,)c-.if"'--L./..:::'5:....- _

~'i ,- ....-/ C07 Well Location (describe):

Lf/V'£ 5-/3- ~W"

I IGPS IOther:Located By: cr Map'::>

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? ~ .5/-.;»< /~.f f D£.>r-
Well clearly labelled? l.---"'" ~/,,,,,,~ cl..-l. 185if (5)

Well Number: ~ JI'jI.o/ -~c;g

Date(s):

Dep th (s):

Installed By:

Other:

Surface casing inplace? ............ 3Fr,e5~r '1Xy//5tR

...........
;'

Concrete pad inplace? :3x·5 r7
Bumper posts in place? V :> C..,.-vl cJ ~I-~

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? fA .tV' ).".,./.. 'V /

Well Appears: Usable I vi Unusable I I Cannot Evaluate 1



~..

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected:
-""'--------'-----

p/-f,r wi 666 Well Location (describe):

I....:r/V"C SA - 5£

Located By:
I~ IGPS IOther:(f--Maw

Photo Reference:
F:J' ,F-I

Item Yes No Comment/Description

Lock inplace? ..........- 5f.,;1-1 /fLf;)' /fc~-"';-

Well clearly labelled? v' ~i I:; I- .-..... j:?;~c,.f

Well Number: 'V'" 11~- C,C'7

Date(s):

I Depth(s):

Installed By:

Other: ,

Surface casing inplace? L.--' J ;rr .e,.Jc:r 7'X'L.j I} ~

Concrete pad inplace? v-- ;;X~ Fr
Bumper posts in place? \,../" "3 C-c.r~/c

Survey mark present? I

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? LAtVK'~.......""""

Well Appears: Usable I vi Unusable 1 I Cannot Eva/uate I

o

o



o

..
HARZA ENVIIlONMENrAL SDlVlCES, INC.

WELL INSPECTION FORM
Iowa ArrIlY Ammunition Plant

Well Number:
Inspected By:

J~U -c,lJL
~.J ( ~ ,I'\.

Date Inspected: 5' .. b· '.)
Time Inspected: __c:....;-;..:.c.....:J~~__

Well Location (describe):

I ,,, C: J)".r\h 00 'R;,,\!), .J<' C, . &.-f ()
"

Located By: IMap vf'GPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? .......... sJo;.J(;~ skI
Well clearly labelled? v'

Well Number:
L./'

Date(s):
~

Depth(s): v'

Installed By:
~

Other:
~

Surface casing inplace? i./ 4" S"'il ;'.""C.

Concrete pad inplace? 1/
,

Bumper posts in place? V
Survey mark present? V-

Standing or Ponded water around well? V'"
Evidence of collision damage? f,/

Evidence of frost heaving? ~

Evidence of well subsidence?
~

Evidence of casing degradation? 1..--
Type of inner casing? WC. LJ{ wtf/( LJ; uYO

Well Appears: Usable ~unusable D Cannot Evaluate D

Rgure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IARZA. Consulting Engineef$ and Scientists

OJ
Iu ... ...



!,}J
HARZA ENVDlONMDrl'4L SDlVlCES. INC.

Date Inspected: S"":.l -11
Time Inspected: _.:.../'-1....::..:,.:3~' _

Well Number:
Inspected By:

WELL INSPECTION FORM
Iowa Arrpy Ammunition Plant

J~L) -b I(
.k hYX\c...

Well Location (describe):

Photo Reference: ·an ;r. fh,b., ~3
;

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? V

v

Well Number: V
V

Date(s): v/
Depth(s): V

Installed By: .,-/

Other: .:- L.-

Surface casing inplace? v" LIlt ~
"-'~

Concrete pad inplace? V-
I

Bumper posts in place? V
Survey mark present? ~

Standing or Ponded water around well? ......-
Evidence of collision damage? /
Evidence of frost heaving? /..,;;--

Evidence of well subsidence? v-'

Evidence of casing degradation7 ...--
Type of inner casing 7 Nt.. ?

Well Appears: Usable W Unusable D Cannot Evaluate 0

Figure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IAR.ZA Consulting Engineers and Scientists

}
!
I
~ ..._---------------------------------------_..



-

'..
..
HARZA ENVIIl.ONMENTAL SEll.VlCES.INC.

WEll INSPECTION FORM
Iowa ArrIlY AmmunitIon Plant

Well Number: JAlJ- b\J. Date Inspected: Sr}-4J
Inspected By: Jy( MtV\... Time Inspected: il..f:..l3

Well location (describe):

L; J..-<. e, SrI M. .....~\..\ o~ R. \~"'}(' Q-59,
( -J

located By: IMap v'1 GPS IOther: .
-

~ Ron ?- p).p·tt.: .=:QPhoto Reference: .) ,

Item Yes No Comment/Description

Lock inplace? ,../ ~i ILI'v:><. ~~"t1
Well clearly labelled? v/

Well Number: V
I.-

Date(s): V~

Depth(s): 1-/

Installed By: V

Other: V
~

Surface casing inplace? .,/ 4" ~.............
Concrete pad inplace ? V

I

Bumper posts in place? V
Survey mark present? /
Standing or Ponded water around well? V
Evidence of collision damage? ~

Evidence of frost heaving? t/'
Evidence of well subsidence? ~

Evidence of casing degradation? V-
Type of inner casing? 1\11 ';>L.

Well Appears: Usable 0 Unusable D Cannot Evaluate D

I Figure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

l--IAR.ZA Corl$uifing EngineftfS and Scienfi&m
IOWA ARMY AMMUNITION PLANT

Middletown, Iowa
-



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

r(

o
Well Number:

Inspected By:

Date Inspected:

Time Inspected:
----'----'---='-=---

Well Location (describe):

Located By: Other:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? I
Well clearly labelled? f

Well Number: (
Daters): V-

i---

Depthrs): It
Installed By: V

Other: >

Surface casing inplace? ('

Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? I
Standing or Ponded water around well? I

r

Evidence of collision damage? V

Evidence of frost heaving? V/
Evidence of well subsidence? V

Evidence of casing degradation? vi
Type of inner casing? / Un~tIlJ
Well Appears: Usable IV I Unusable I I Cannot Eva/uate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC.

IL

Date Inspected: ~)3/-;.7-
Time Inspected: -J-2.......::::.;)...:rr _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Map

Photo Reference:

Well Number:

Inspected By:

o

o

Item Yes/ No Comment/Description

Lock inplace? ~/~

Well clearly labelled? (~
Well Number: V ,

Date(s): /
Depth(s): ~

A

Installed By: /
Other: t/ .

Surface casing inplace? (.
Concrete pad inplace? I
Bumper posts in place? vi ;

Survey mark present? V

Standing or Ponded water around well? V
Evidence of collision damage? ~

Evidence of frost heaving? 11'/
Evidence of well subsidence? I
Evidence of casing degradation? ./
Type of inner casing?

I
j.'/ PV?

Well Appears: Usable I V I Unusable I I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICES. INC. "

o
Date Inspected:

Time Inspected:
--f--..::....----

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

:s~ '16 IAAAP

/k-s>N~
Well Number:

Inspected By:

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

J20il t-f i,

Item Yes No CommentlDescription

Lock inplace? ~

Well clearly labelled?

Well Number: V /

Date(s): ~

Depth(s): V
Installed By: v:

Other: ,/ ,

Surface casing inplace? V
Concrete pad inplace? V

Bumper posts in place? V
Survey mark present? V'/
Standing or Ponded water around well? (
Evidence of collision damage? V/
Evidence of frost heaving? V

Evidence of well subsidence? tI
Evidence of casing degradation? V
Type of inner casing? C) II (YVG
Well Appears: Usable IV I Unusable I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

Date Inspected: ~!-~ Itt ~
Time Inspected: _----47L)_3_~ _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

)te... ,.; 1&·

Located By:

Photo Reference:

GPS Other:

([4y(f 1

Item Yes /JO Comment/Description

Lock inplace?

Well clearly labelled?

Well Number: I'
Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace?

Concrete pad inplace? {/

Bumper posts in place?

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Type of inner casing?

Usable I \/ I Cannot Evaluate I
1.--_--'I

v

Unusable I
L.....-_.....

I

Well Appears:

Evidence of casing degradation?

o



HARZA ENVIRONMENTAL SERVICES, INC.

\ b3 WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
Xb..w- (D\~

-lk ~t",,~
Date Inspected: S I0., (--'-,_\--__

Time Inspected: _'..!....:)~4-....:....L.S~ _

Well Location (describe):

Rnf\c.. ~r~ ~r~~ A .1... CI\
.... .

Located By: 1,M;p) IGPS IOther:--
Photo Reference:

Item

Lock inplace?

Well clearly labelled?

Well Number:

Date(s}:

Depth(s}:

Yes No

J
J
j

/
/'

CommentlDescription

o
Installed By: /

Other: ./'

Surface casing inplace? I
Concrete pad inplace? I
Bumper posts in place? I
Survey mark present? /

Standing or Ponded water around well? /

Evidence of collision damage? J
Evidence of frost heaving? /

Evidence of well subsidence? / I

Evidence of casing degradation? /

Type of inner casing?

'.. Well Appears:

i

Usable I I I Unusable 1 Cannot Evaluate I '
'---_--l

o



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

J-

Well Number:

Inspected By:

Date Inspected: r/i h+. ,
Time Inspected: --,'-:>:::....::....:..1S..:::....- _

Well Location (describe):

\=\r\ t-..~ b... rID I:l. l'or~" .....r .\-\~ "", ,

Located By: VMai?) IGPS IOther:-
Photo Reference:

o

Item Yes No Comment/Description

Lock inpJace? / J ..\-c..:... "'"\, rr .. f:>~ f .\-"

Well clearly labelled? I (Jc:,..)..~~, 1 ~"" r'-.~ ...,~ r "";. ........
J

Well Number: ./

Date(s): /'
Depth(s): /

Installed By: ;'

Other: /" ,

Surface casing inplace? I 4"",(" ~W

Concrete pad inplace? J
Bumper posts in place? j S\-e.eJ. ~~tl

Survey mark present? ,/

Standing or Ponded water around well? /
Evidence of collision damage? J
Evidence of frost heaving? j

Evidence of well subsidence? .I

Evidence of casing degradation? I hshS
Type of inner casing? 4- t''I(.... L.J] fl ......v~~(,.. lo'''-'\

Well Appears: Usable I / I Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: _-L...=--='':'''-__

Well Location (describe):

o

Located By:

Photo Reference:

Map GPS Other:

Item Yes No CommentlDescription

Lock inplace? I
Well clearly labelled? V

Well Number: V
Date(s): /

Depth(s): V
Installed By: tI

Other: v/ .,
Surface casing inplace? ,;
Concrete pad inplace? ./
Bumper posts in place? I
Survey mark present? /
Standing or Ponded water around well? til
Evidence of collision damage? ./
Evidence of frost heaving? /

Evidence of well subsidence? V

Evidence of casing degradation? V

Type of inner casing? / .? ;(~() llC::" Wt" p,,!, tt(;) 'J> t;utP
Well Appears: Usable 1 vi Unusable I .1' ICannot Evaluate

o

o



o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: S- (7-('1'1-
Time Inspected:-n. (7 s;-

Well Location (describe):

)

Located By: Other:

Photo Reference: ,'­j

o

Item Yes No Comment/Description

Lock inplace? v'
Well clearly labelled? ~

Well Number: V
/"

Date(s): v/
Depth (s): 17/

Installed By: V

Other:
J V ,

Surface casing inplace? ~/ S 1;,~ ~1 b-8.'; , ~.
Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? ./
Standing or Ponded water around well? .I
Evidence of collision damage? /

Evidence of frost heaving? V
Evidence of well subsidence? -~

Evidence of casing degradation? 1/
Type of inner casing? ~ <rtlC-.. Lt.·t. U )\ f-'lL~{,Pti ,~\". ":l

Well Appears: Usable 1 VI Unusable I I Cannot Et~/uate I



HARZA ENVIRONMENTAL SERVICES. INC. .-
==~---"";';-----'--------------------- .;;;

o
c;-lr/1 J-
I?- [.(.,

Date Inspected:

Time Inspected: ---'---'-----

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

Bc·\{ e/h'Pf)llL ~,-s,.Pr; t,:+l ~'i"
/

Located By: IMap ~I GPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? vi

Well Number: I
Date(s): ./

Depth(s): /
Installed By: /;

Other: V .:

Surface casing inplace? vi
Concrete pad inplace? (
Bumper posts in place? ·f

Survey mark present? ~

Standing or Ponded water around well? V
Evidence of collision damage? 1/

Evidence of frost heaving? V
Evidence of well subsidence? V/
Evidence of casing degradation? V

Type of inner casing? / 2 I, () ,II(.... 10t. rL.."'1 P)i fpUff!
Well Appears: Usable 1 V I Unusable 1 1 Cannot Evaluate I

o

o



\ HARZA ENVlRONME:\'TAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Jl1w- bZ3
K4K

Date Inspected:

Time Inspected: --=------'--=----

Well Location (describe):

lI&Jl~v~ "1.5 (....--~Jft: .5~•. .,t.: ,/Ire ....... - "./V""~ 'V'""" /'/....., I- $:,';".., ... C("

tv 51 &it:. ~-,c ~t7~~ A- -.5W C:.,..,.....,~ .-.,r 17"';//"'1

~ IGPS j-ornep
.-

Located By: {J,--;\ri"'1~ ..5~Vri '-7
",- /'

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V 54;Yl/tt:~5 LX:>"-;r

Well clearly labelled? V"""" /!,/;,./- .&0 ..... 18..5-'::''-

Well Number: L.--"" JJ?v-/- (;"2.3

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V' 3rT AJcr 7X"-/ // ..5tR
Concrete pad inplace? V"" 3:><::J .;=r
Bumper posts in place? v- "3 C........,c..r'.,J-c

Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? pt,p r A/~ -A/'

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected: --.:....---=----

Well Location (describe):

Mvvrt-1~ w~J,J-c- 5;JG,re, ~c: d/"t~t::.... _.
~~ /A~/ ;;,~ ... -<C"

.,;'

/.../ 5/d'e. ,.,,c ,e, .../ A - /"1/ 5:4-c ,.r p~;J.d'1~

Located By: ,I MaR? IGPS I~? -pn'v''''5 .5e..-...... :;: '-7
..- /'

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? I,...-- .5h/.,/~f/ ffe->7

Well clearly labelled? \,/ f'~i"",1 ...... '" j?;J~

Well Number: .......... .J/j~ - c: z '/
Date(s): I

Depth(s):

Installed By:

Other: I ;

Surface casing inplace? v .3 ~7 If'ucr '-/;( 'I // 5~

Concrete pad inplace? v- 71<'3 r-r/
Bumper posts in place? v-- :3 L -"tc r it/A.
Survey mark present?

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation?

Type of inner casing? L-{/'"/',/VP v-...v

Well Appears: Usable I v-I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

3t+,U bd·~
tfo5~ f\{'ttJ;4£.-

Date Inspected:

Time Inspected: _L...- _

Well Location (describe):

\ (11~ f) .Q'C~ I Cj~) t:..-/"'~.c(......--'"-Jol 1 f:S(..~
v

Located By: IMap V GPS IOther:

Photo Reference:

ltD

o

Item Yes No Comment/Description-
Lock inplace? ~/

Well clearly labelled? t/
Well Number: ,/

Date(s): V
Depth(s): i/

Installed By: ~
Other: V

Surface casing inplace? J/

Concrete pad inplace? ./
Bumper posts in place?

Survey mark present? vi
Standing or Ponded water around well? J/
Evidence of collision damage? t/
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? / ;) ff PtliV{' LJi PC rt.,~/~ [AMI '{JIlv;0
Well Appears: Usable I V I Unusable I I (: ICannot Eva/uate



HARZA ENVIRONMENTAL SERVICES, INC.

o
)- /7- fl1-
tj s=('

Date Inspected:

Time Inspected:
_~_.>o.- _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~Prt\,J ~ &,) &
~'7) (\t~

Well Number:

Inspected By:

'1 ,./, \
\ "

i )

Well Location (describe):

:"0. ad/tV
r') 1

1)' l;,)k-a"'ll ('A. Y1.k\. r;frvS-~ tlrl;r A.." '.s;.) ".: ...-
V -

Located By: IMap 1// IGPS IOther:

Photo Reference:

"

Item Yes/, No Comment/Description

Lock inplace? V
Well clearly labelled? V

Well Number: V
Date(s): ('.

Depth(s): V'

Installed By: V
Other: V ,

Surface casing inplace? /
Concrete pad inplace? L/

Bumper posts in place? V
Survey mark present? ~

Standing or Ponded water around well? Ii
Evidence of collision damage? V
Evidence of frost heaving? V;
Evidence of well subsidence? I
Evidence of casing degradation? /
Type of inner casing? Q'I p \fL.../ tJi tF. 0wn (J 2V~II1"~
Well Appears: Usable I vi Unusable I Cannot Evaluate 1



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

\ L' " C'.,--
Date Inspected:

Time Inspected:
-~:"""":""""""''----

Well Number:

Inspected By:

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

'3
<

o

o
...

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? /

Well Number: t/
Date(s): t/

Depth(s): V
Installed By: V

Other: V ,

Surface casing inplace? v/
Concrete pad inplace? V/
Bumper posts in place? V
Survey mark present? V/
Standing or Ponded water around well? V

Evidence of collision damage? V_
Evidence of frost heaving? V
Evidence of well subsidence? V/
Evidence of casing degradation? vi
Type of inner casing? / I..j:' wth {}'VYY'9 [fM,t:
Well Appears: Usable I V I Unusable I I

J
Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.

o
Date Inspected: ~4(c?J-

Time Inspected: ---L/'-t....=.(J--=O~ _

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Well Location (describe):

Photo Reference:

GPS Other:

f4,113/
7

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? V

Well Number: /
Daters): /

Depthrs): t/

Installed By: V
Other: / .

Surface casing inplace? V , ~I( S-~.

Concrete pad inplace? ./-
Bumper posts in place? V

Survey mark present? V

Standing or Ponded water around well? V
Evidence of collision damage? /

Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? /'

Type of inner casing? / )-11PVC
Well Appears: Usable I til Unusable I I Cannot Evaluate I

o

o



o
..
HARZA ENVDlONMENl'AL SEIlVlCES. INC.

WELL INSPECTION FORM
Iowa Ar~y Ammunition Plant

Well Number: .

Inspected By:
l--\W.. " - 5\ Date Inspected:

Time Inspected: _....;,~·....)l..=:CJ~__

Well Location (describe):

~\"',., ,\... Lev-. IX ~ \\ N>:-\\-'~ ,,;~~ <:A.--.k-
J

Lcc::!ted By: 10ep) IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace7 j :>~,,~ ) <-",<, I.,

Well clearly labelled7 /
Well Number: ~-

Datefs): /
Depthfs): /'

Installed By: /

Other: /'
Surface casing inplace7 I Cc.-_r \-\ro "- """G' -"' .... .\. .....
Concrete pad inplace7 /
Bumper posts in place7 /
Survey mark present7 /
Standing or Ponded water around well7 /
Evidence of collision damage7 /
Evidence of frost heaving7 /
Evidence of well subsidence7 /
Evidence of casing degradation7 /
Type of inner casing 7 t..J !'L.c-..:. .........

Well Appears: Usable [{:] Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPEC"nON FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowal--IARZA ColI$uIling EngineelS and SCientists

Ot
£

I
~ ..._---------------------------------------_..



· .
HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
r- ' .. ") Ie ,-,
,:>,' --:-II~Well Number:

Inspected By:

(J1({) 1-1"L
Hps,> N{v~/

Date Inspected:

Time Inspected:
-L~-=- _

Well Location (describe):

Located By:

Photo Reference:

GPS Other:

Item Yes No Comment/Description

Lock inplace? V
/

Well clearly labelled? .; V~ f s~ hu ~ftl/ It I '.L- I --j-'. , / /i" "" ~'('J': ''''',~.

Well Number: /" !: /1 " 1"1

Date(s): ,/
Depth(s): v'

Installed By: ,/
Other: V ,I

Surface casing inplace? \

Concrete pad inplace? ./
V

Bumper posts in place? V
Survey mark present? I
Standing or Ponded water around well? V
Evidence of collision damage? V,
Evidence of frost heaving? V,
Evidence of well subsidence? V
Evidence of casing degradation? ' ,/

;,'

Type of inner casing? f', !I rr'" "/,t 1 I, '

Well Appears: Usable I ' , I I Unusable I I Cannot Evaluate r..

~

o

o



..
HARZA !l'MJI.O~ALSEIlVlCES, INC.

WELL INSPECTION FORM
Iowa Arl!lY Ammunition Plant

Well Number:
Inspected By:

h~ -1..-'\ l Date Inspected:~
Time Inspected: _\;.,;'.:...;3u.,c...., _

Well Location (describe):

~\_ n.~'" \. - ~ (' \\ 1'l."..;--'k .. \J.t. c:...;A~...r •
...>

located By: rMae> IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? I S\-"""A\art \0'-'''''
Well clearly labelled? J

Well Number: /
Dare(s): j

Deprh(s): J
Insrailed By: J.

Orher:

Surface casing inplace? j I( C'..A-·, -0 "' <. ...... of>. r .. '"'" \.~ .,. I
Concrete pad inplace7 I
Bumper posts in place7 I
Survey mark present? J
Standing or Ponded water around well7 I
Evidence of collision damage7 /
Evidence of frost heaving7 J
Evidence of well subsidence7 J
Evidence of casing degradation7 /
Type of inner casing 7

·v"~ .... J\

Well Appears: Usable D Unusable CZJ Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IAR.ZA CoflSulling Engineltrs and SCifm/i$/s

Ot
£
I
I..... -.a



j --: .....

11-1
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWA-rER INVESTIGATION

IAAAP

I
;C

o
i- / ..-:; (0 .J-.
f,e.t&

Date Inspected:

Time Inspected:
--.'-T-...t....::----_

Well Number:

Inspected By:

Well Location (describe):

IV. l~ ../ vV P.. 1-. /Iv} l-LJ ~ ~ N1 L\) l-C\ L

/

Located By: IMap / IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? II' .
Well clearly labelled? V e~~1)·>}zt. fat it); '-Ib~'-,h..,/1!c1.1-?

v

Well Number: 1/ L-1 "1 '1 /./

Date(s): V

Depth(s): V
Installed By: l/

Other: j., >

Surface casing inplace? ~ vr Je<;>
Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V'
Type of inner casing? ~ // f'l/"L

Well Appears: Usable I II I Unusable I I Cannot Evaluate I o



HARZA ENVUtONMENTAL SDVlCES.INC.

WELL INSPECTION FORM
Iowa Ar'!lY Ammunition Plant

Well Number:

Inspected By:
I~L,) .3-~' Date Inspected: S~/~7

Time Inspected: -.,;..11_:.;;;;S_7L...- _

Well Location (describe):

S",~~J .. [,0- \.:\\1 e,s,", \ ill,))~' \ \,

Located By: IMaPvlGPS I. Other:

Photo Reference:
,'";-

o

Item Yes No Comment/Description

Lock inplace? ~
Well clearly labelled? ...,....,

Well Number: V

Date(s}: ..,/

Depth(s}: v
InstaUed By: V

Other: v'

Surface casing inplace? V ~.t. )rt.... £.:,/ ~I .......;.u"'"' (" ... i']
Concrete pad inplace? V C4X...e~ 'o.1~ /,

I

AJO .

Bumper posts in place7 v'"
,

Survey mark present? v'"

Standing or Ponded water around well? V
Evidence of collision damage? .,/

Evidence of frost heaving? V &1:: S;j)(' J c~'N.tY\c..
Evidence of well subsidence7 V

{)

Evidence of casing degradation7 V
Type of inner casing 7 iJJ')~, .-t'\

Well Appears: Usable cz:r Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

}
i
<?

I.. 1- -1



Ir;;. c[

HARZA ENVIRONMENTAL SERVICES, INC.

WEll INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

1
o

Well Number:

Inspected By:

JV\V:y3-Q2

tJ-a> \ "- '1o/~

Date Inspected: \-/7--h· 3:
Time Inspected: 9""3,-

..

Well location (describe):
,

r'v~ . ('I,J·(J t&~ / / '1 r AJ BL.'·~IA--' PeLt'/1t1. YC 6/
,.J d- "'.(',., ~

~!C~\
...-

(1{'o/~

Located By: IMap V" GPS IOther:

t~ , -

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V
Well clearly labelled? / i- ~7,~ f~i\)itc,\/ wfJ kl,~ J

Well Number: V
'0

if /( /, I

Date(s): V'
Depth(s): t,./

Installed By: V

Other: t/ ,

Surface casing inplace? V
Concrete pad inplace? ./
Bumper posts in place? v'

Survey mark present?
V"""

Standing or Ponded water around well? ~

Evidence of collision damage? V

Evidence of frost heaving? v

Evidence of well subsidence? V

Evidence of casing degradation? V ;I kSt-etfi
J. (. fJ/t-Type of inner casing?
. ,

Well Appears: Usable 1\·/ I Unusable I Cannot Evaluate I

""II..-

o

o



WELL INSPECTION FORM
Iowa Arl'!lY Ammunition Plant

Well Number:

Inspected By:

Date Inspected: S".~- ~J

Time Inspected: --:.I",-I_~'"1....:...>.,,'6:.-__

Well Location (describe):

St. j~" ~; )(' ()" C'\.. ~c:.\-.-. \':"'.JJC,-\\

Located By: IMap IGPS IOther:

\f
Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? ./

Well clearly labelled? ,/

Well Number: i./

Datefs): ~

Depthfs): /

Installed By: ,,/

Other: I/"

Surface casing inplace? V"" C~ \N,"-, wI ,o'~ ....~ l,~,)
Concrete pad inplace? V
Bumper posts in place? v
Survey mark present? V-

Standing or Ponded water around well? t;/

Evidence of collision damage? ............

Evidence of frost heaving? v
Evidence of well subsidence? v
Evidence of casing degradation? V
Type of inner casing? V,J't ,.)1':....,..,.

Well Appears: Usable 0" Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IARZA Cotl$uIling Engineflf3 and Scientia/$

OJ
I
I....._--------------------------------------_-...



IIj

..
~ADWmO~~SD~~.~C.

WELL INSPECTION FORM
Iowa Ar'!lY Ammunition Plant

o
Well Number:

Inspected By:

~t,)s· Crt
~O<.. ~l'\"'"

Date Inspected: 5'/dl e, 7
Time Inspected: --:./_1_'-_4.:...~,;;;..· _

Well Location (describe):

S~'>.·)~ d ~~ i.A~.\l.
v

Located By: IMap t--""" IGPS IOther:

Photo Reference:
4

Item Yes No Comment/Description

Lock inplace? I
Well clearly labelled? V

Well Number: v"
Date(s): ,/'

Depth(s): V

Installed By: v·
Other: ;./

Surface casing inplace? v' '-I" ,) s.k.orn~

Concrete pad inplace? ~. k v e.cJ.X.d·~ .AY1 ~)
Bumper posts in place? v J

Survey mark present? v
Standing or Ponded water around well? V
Evidence of collision damage? V""

Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? v
Type of inner casing? u .v\=i.J'\i -.

o

Well Appears: Usable 0'Unusable D Cannot Eva/uate D

Rgure 4-2

WELL INSPECTION FOR
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaUARZA. Comulling Engineers and SCientists

i
f

I......_---------------------------------------_...



('J- ~lb

HARZA £l'IVUlOI'IMEM'AL SEllVlCES. INC.

WELL INSPECTION FORM
Iowa Arrr-y Ammunition Plant

Well Number:

Inspected By:

Date Inspected: S-c:)~7
Time Inspected: ----:./....:./...;,.:3=-=-5,-- _

Well Location (describe):

So,--*,~.)<- oC \\. C!>\. ~:\\ N~,. _~ Si.J r_-/~"<!f
I

Located By: IMapv1 GPS IOther:

Photo Reference:
,.(") "\ 1_ 0\ \
~ ~M r~ /0

o

Item Yes No Comment/Description

Lock inplace7 V
Well clearly labelled7 v

Well Number: j../'

Date(sl: V
Depth(sl: V'

Installed By: I./'

Other: V-

Surface casing inplace7 V CosL~ -. (J/ Alu.-:__ ....... (,..
Concrete pad inplace7 V Ct"(.rl... \. ..\ ~ -?oJ "
Bumper posts in place7 ....-
Survey mark present7 V
Standing or Ponded water around well7 V
Evidence of collision damage7

~

Evidence of frost heaving7 V SE Ot.4-it.'" .:L l-~
Evidence of well subsidence7

\..

v
Evidence of casing degradation7 V

Type of inner casing 7 V.v\;,..·c~

Well Appears: Usable 0' Unusable D Cannot Evaluate D

Figure 4·2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, Iowal--IAR.ZA. Conaulling Engine",.. and SCientists

t
S
i

1
"..._---------------------------------------_...

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: 5 - 'il- j ?

Time Inspected: ---!./--,S::::...-5::::.....:::::'3 _

Well Location (describe):

F~ro7)
7

Photo Reference:

Item Yes No Comment/Description

Lock inplace? ~ H",~l... /"1.:-.., ",,-I- I .;V~; -r/'1Jt...- 1M--,

Well clearly labelled? .,/ /VV' .,.A/ u,,-.'\ tJE£:
Well Number:

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V" C&'v$~ ~ c",-:5£ /'1~>.5.:r.".vC:

Concrete pad inplace? V ~

~ pvc:.. ~E#7

Bumper posts in place? v-

Survey mark present? t.--

Standing or Ponded water around well? ...-

Evidence of collision damage? ..,/

Evidence of frost heaving? t.,...-

Evidence of well subsidence? £--

Evidence of casing degradation? L--

Type of inner casing? yvc:.. -e. //
/l-'O C/I jI?)

Well Appears: Usable I I U;;~sab/e j)~ Cannot Eva/uate I
~

o·

o

o



o
HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

f/I

Well Number:

Inspected By:

Located By:

Photo Reference:

Date Inspected:

Time Inspected: --'----=-----

Well Location (describe):

GPS Other:

I

o

o

Item Yes No Comment/Description

Lock inpJace? V' rl.. ~l-... /"1"" ....... + /Vv p;t?

Well clearly labelled? v ~V" ,/t/w /"1 I5£?(.

Well Number:

Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? v C?vEJ( ..r c/I-5£' .Mf5"5.:r.-c::

Concrete pad inplace? ............- tvc.. ~C4r-

Bumper posts in place? v

Survey mark present? t.--

Standing or Ponded water around well? ~

Evidence of collision damage? ........

Evidence of frost heaving? -
Evidence of well subsidence? L-

Evidence of casing degradation?
/'

Type of inner casing? Z // PI/c. I ,/V&? .f7Lt1 b

Usable I I
.--,'

v-t Cannot Eva/uate IWell Appears: -Vnusab

.;;:?



. , rI.C
)'J

HARZA ENVIRONMENTAL SERVICES. INC•

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

If

o
Well Number:

Inspected By:

3- 9'-1
KA K ~ utiP

Date Inspected:

Time Inspected:
----=~-=-=----

Well Location (describe):

FlfEL .5-~# TJO,!1/ -- Jtf'f'Kt1X 16 ,cr L-V" oF' c~-1~r£'fc

Rf~ 20 -FT N <.:7r f''-1 J-1 t? .3 )ll-C?€: /

Located By:
I IGPS IOther:rfMa~

-::::;;:--

Photo Reference:
7

Item Yes No CommentlDescription

Lock inplace? ./ F/~~t..... i1 e "''''-!de! :> p;. /-:I:~
v

I

Well clearly labelled? /I/O NU~If.F.t?

Well Number: ,
Date(s):

Depth(s):

Installed By:

Other: :

Surface casing inplace? V

Concrete pad inplace? V"
Bumper posts in place? /'

Survey mark present? V
Standing or Ponded water around well? V'

Evidence of collision damage? /
Evidence of frost heaving? /'
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? (U,t/!<,A/tJWN F11A5 iA. 1'1t7>4~ i-J \ :3 V&' I J-:>
Well Appears: Usable I vI Unusable I I Cannot Evaluate I

0·
···..

o



)t;}~'

o
HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

,~

Well Number:

Inspected By:

Date Inspected:

Time Inspected:
----'--':::....<........::.....-

Well Location (describe):

FUEL 574rrc;/'f/ - /JPf'~tiX_ 35/ ;1/ ()-F 6 - et L
/

AJ~~)(.- 3.5/ ;5£ &7';= &45 p:" V>1 p /
t~JWaP;) IGPS IOther:

(

Located By:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? \..-"" PI L-1.J~ /'1"''-/ .... 1- 1 .~.? C&vEt:

Well clearly labelled? V fr~ /\/'-1/"115£K.

Well Number:

Date(s):

Depth (s):

Installed By:

Other: ,

Surface casing inplace? ~ #0 10f Cp'vr.e / c4.5E

Concrete pad inplace? V >.:TPF;J> ,?,&- c:4"if.A/~ PEp,!

Bumper posts in place? V

Survey mark present? V

Standing or Ponded water around well? V ..::;:-....... fIe-li!. ,1W"r,,·-I,0 :r;.. '<<:.r

Evidence of collision damage? V ~ t1F/'/7 C45.:r."...,6

Evidence of frost heaving? ~

Evidence of well subsidence? --
Evidence of casing degradation? /"

Type of inner casing? 2. " J"vC) F;(f-r ....~J/~ /'/4;) ) L.~t'.)

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

( ~
-'

a
Well Number:

Inspected By:

5-7~/ Date Inspected: 5--s- '17
Time Inspected: ---=I'-£(...:........!.~~~::...-__

Well Location (describe):

FUEL 5rAr.JC;:?~ - £j~ .~/ IA/' elF piIJ0 50C) -IL'1

flip fA (.~Vl -/1~>-I- W--T /J -.-:;rV<. J?e? C7 f

Located By: ,/I~ IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? ..,- F-/'-f~ h.. /1~<-o(...,,.f ] tJ.c/f.5
/

Well clearly labelled? / ,/'l/c? #4'/I£lF"J::

Well Number:

Daters):

Depthrs):

Installed By:

Other: ,

Surface casing inplace? V

Concrete pad inplace? v
Bumper posts in place? ,/

Survey mark present? ,/'

Standing or Ponded water around well? :./'

Evidence of collision damage? V

Evidence of frost heaving? V"

Evidence of well subsidence? ~

Evidence of casing degradation? :/

Type of inner casing? vt;V/(,A/Ov/

Well Appears: Usable I,/'I Unusable I I Cannot Evaluate I

o

o



··.1-;'

o
1c.L

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: .5- S' - '? 7

Time Inspected: _/:.....;5:-..:.../_C/ _

Well Location (describe):

FuEL 5>" T~ :rfc7/f-/- /fPff(d)G '15 V (7"-;:::- .5'- cl L.j .a.J

I1ff~c~ _. 3S" 5 of 'i-c:;~

,~alJ2 IGPS IOther:Located By:

Photo Reference:

o

c

Item Yes No Comment/Description

Lock inplace? V FI""5 k /lC<-l J I '3 15"., /+y

Well clearly labelled? v ,/1/''::-- /'-" '-1 ./"1 tJf .<..
Well Number:

Daters):

Depthrs):

Installed By:

Other: ,

..,/ -r L-,1.Jf:::.
Surface casing inplace? 7 ... (' fjA'-!'" 15 )Z€.IM" V'i ).)e,
Concrete pad inplace? y/

Bumper posts in place? v---

Survey mark present? v'

Standing or Ponded water around well? V- )( w..,,rar bl.lk-u .... j'l.1 L.tc.r ..;- ~ ... I-.

Evidence of collision damage? v"

Evidence of frost heaving? /

Evidence of well subsidence? ;./

Evidence of casing degradation? /

Type of inner casing? 2 I( ;pvc \ ,6xP'rHA..,JIe. P/I.A.'"}
Well Appears: Usable I ·v I Unusable I I Cannot Evaluat~ I



." .~

HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:
RO/ -?-6 - C;£

KJt1L
Date Inspected:

Time Inspected:
_..J...=.:.............~ _

Si.-1q 1/

Other:GPS

.5 ::'"",.:I,."F" Well Location (describe): f3c.~a4 '-\.. 2..

Ie

Photo Reference:

Located By:

Item Yes No Comment/Description

Lock inplace? V
Well clearly labelled? .,./

Well Number:
,

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? / pVC p,/?£, Ri ;; c~ e:7.."J'-?

Concrete pad inplace? v'
I (

Bumper posts in place? v'

Survey mark present? V
Standing or Ponded water around well? ~ Cr4..:.t k /f/'£ f"? "'" < ,;,

Evidence of collision damage? V
Evidence of frost heaving? ../'

Evidence of well subsidence? /
Evidence of casing degradation? /
Type of inner casing? )1z.1/ I've I /'1-t /e-rw(~dc,l r/.., ~
Well Appears: Usable I~l Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

B ()'L.-'P~ -29
1<- jC>.V\! J-:rVV\,

- . c-:I"'-'
Date Inspected: ~- b- i r

Time Inspected: --IL~b!....:~=-;0=-- _

Well Location (describe): ., lL.. -

L ll'\L 2- -r~ ti <,..; I cA (p-R.C' + ~t 'Vo~C~~ CL v'\~ tJ0-(~,+

<9~ ~LA\,tc1\~vy 2-06-7-.
Located By: vl~ IGPS IOther:

Photo Reference:
2-t

.0

Item Yes No Comment/Description

Lock inplace? ..;
Well clearly labelled? \

Well Number: /
Datefs): V

Depthfs): V
Installed By: V

Other: V
Surface casing inplace? V
Concrete pad inplace? V
Bumper posts in place? ~

Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? v'
Evidence of frost heaving? V
Evidence of well subsidence? \l
Evidence of casing degradation? V ,

Type of inner casing? N(, VI ~- (, c. "... P ""4-::> ~t. We.,
p(~ 'OA 14-~ '-/.1.1

Well Appears: Usable IV I Unusable I l Cannot Evaluate I



-

HARZA fJ'IVDlONMENl'AL SDVlC'ES. INC.

WELL INSPECTION FORM 0Iowa Ar'!'y Ammunition Plant

Well Number: -RIO ,-l'z-Cl Date Inspected: s"", --1']_
Inspected By: ~ fJ 1"",,- Time Inspected: q'.Dl

I 11.' II • •• • • ••• I
•• ell ~u~..uon ,U~:icno~,;

J '41( q .LJd t:h~roj\. &.J... ~ ~t 01.':; \,,~;(',,",

c .. ) b.~) oJ" '7.5~
v '"

c; I ') "-
located By: lJl Map ~GPS IOther: .

'(
~.J\ ~ Pl-v\-..Photo Reference: ;?f:;.

-

Item Yes No Comment/Description

Lock inplace7 i/ l-

Well clearly labelled7 V'
Well Number: //'

Date(s): v'

Depth(s): ~

Installed By: / 0
Other: t--

Surface casing inplace7 V
Concrete pad inplace? V
Bumper posts in place7 I/"

Survey mark present7 i,..,-

Standing or Ponded water around well7
~

Evidence of collision damage7 t.-/'

Evidence of frost heaving7 vI--
Evidence of well subsidence7 ~

Evidence of casing degradation? t.--I--

Type of inner casing7 P",'c.. - I ;t ,), .... -~\.

Well Appears: Usable ~US.ble D Cannot Evaluate 0

-

Figure 4-2

WELL INSPECTION FORg
SITE GROUNDWATER INVESTIGATIO .

i I--IARZA Consulling Engineers and Scientists

IOWA ARMY AMMUNITION PlANT
Middletown, Iowa

1 -

"



-

--.'._.

HARZA El'MltONllmn'AL SDVlCES,INC.,
.'

WELL INSPECTION FORM
Iowa Ar~y Ammunition Plant -

Well Number: ~IO- ?2.. .Del.. Date Inspected: C;--{, ·1]

Inspected By: 'e..:> I .,) b Time Inspected: (:7-. ,s

Well Location (describe):

LUf lj- .Dtv-ff, ~~) sJ. .\.\\.. &:;~ j +L 0\: .... >...~)~\ic·'".... I 1/ J

Located By: IMap 0 GPS IOther: .
4 -Yo\\ ~ 1?bok dt'.,Photo Reference:

Item Yes No Comment/Description

Lock inplace? i/
Well clearly labelled? V

Well Number: -;7
Date(s}: /

Depth(s}: ~

Installed By: V
Other: V

Surface casing inplace? ;.,/

Concrete pad inplace? v'
Bumper posts in place? V
Survey mark present? V
Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? R.JL I 'I 3i_l),,'\L~"

Well Appears: Usable 0'Unusable D Cannot Evaluate D

Figure 4-2

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

I--tARZA Comulling Engineers and Scientists

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

-

0 1
I

I
"



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Located By:

Photo Reference:

Date Inspected:

Time Inspected:
-b-'--=.....::----

Well Location (describe):

Item Yes No / Comment/Description

Lock inplace? c/~

Well clearly labelled? r/ /
Well Number: 1/v

Date(s}: l/V

vi V
Depth(s):

Installed By: 1//
Other: 1/ 1

Surface casing inplace? tl ;
Concrete pad inplace? r/

"
Bumper posts in place? / ,r

Survey mark present? 1//V'

Standing or Ponded water around well? fI/
Evidence of collision damage? ~ v

Evidence of frost heaving? t//v.

Evidence of well subsidence? r//
Evidence of casing degradation? / rI
Type of inner casing? / ( ...... 'YV'CY
Well Appears: Usable I II I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

I-
I
/---(' .

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

SL- 8/ Date Inspected:

Time Inspected:

5-g- 97
0'1'3

~tJl- L 6 ) flfrro 27Photo Reference:

Well Location (describe): c7i.-frJ/A<:. H&..1 t::~

LF~£I.- ' 5/.,,/ ~;::: 5 ~01 &';::- :1- Jcr p"1;/dJ"I;; 5
J'

.51-/ d,.., .... ): p;::: Cre~k p?/c"{ .... Cp...,lr'1 c#"- :5 f);rf- Ad,
Located By: IMalJ) IGPS IOth-e:': ft/ .-r JA l-V-6 C /

::::-----

o

Item Yes No Comment/Description

Lock inplace? V /!/? LL;C)<:

Well clearly labelled? V-
L <1 tJ-G i £!/ (l,f I!r~/IL t. r ~fr

h

/!-YA_ " ':7--- .
Well Number: V

Date(s): f.-[

Depth (s): J
Installed By: /

Other: I
Surface casing inplace? V- G"/" .. .,; ~.j ) ~ I ... "" 'A -.. .. ,c

'"I~";"""""4 c < ?~ J ~ j(:T"$E"!:

5X5/
""," :l

Concrete pad inplace? V"""" v / ;;"'I-\.$"

Bumper posts in place? v/ Pri,;'~"'" ('1",.;,,1 F4-<~ ftJj> (J)

Survey mark present? v

Standing or Ponded water around well? ~

Evidence of collision damage? "/.

Evidence of frost heaving? I/'

Evidence of well subsidence? V

Evidence of casing degradation? /

Type of inner casing? '7- il t'vC ) fr"',1 C~'f'

Well Appears: Usable I vl Unusable I I Cannot Eva/~ate r

/I.50W/'J1I



HARZA ENVIRONMENTAL SERVICES. INC.

( -
G' V""" (

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By: KkK;

Date Inspected: .> - ? - c:; 7

Time Inspected: _....::.c/_o;.:........:...-/....::;??:::.....-_

Well Location (describe): cJ ..... hi t:PIc .,c;r "'- c e..

L-P-"£ / - .>V V'1I/11. ,F W'-"1..f-qr ph", cfi-e. V' f';-)-

itA (",e-e K ( /JfJ1J:?X~ /t?C7 Fr /I/'" ~ CC' .... cr~l-€:
\

5/#f~~/

tM~/ IGPS IOther:Located By:
-..--

Photo Reference:
/

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? V

Well Number: v
Date(s): .......

Depth(s): ............

Installed By: --
Other: ~ :

Surface casing inplace? /' pvc. f';'f "f/e>I.-lC 1-/ C", P

~
, ,

Concrete pad inplace? V /3RCiKFy ~'1 +;-.. C4$~

Bumper posts in place? ............ tPr,' ....... <."'- /'? t.p' I h ... c.; /'....~h

Survey mark present? ,,/

Standing or Ponded water around well? V

Evidence of collision damage? ../

.X
(Jr-:-t4-tA cr01C rt f' ,...,... i ",

Evidence of frost heaving? v £,~- Er,. ;;;-1- ha~ .... ;"1'5

"Evidence of well subsidence? ........ Pi ?c .$-{1/1 .s'''/' A,
Evidence of casing degradation? v
Type of inner casing? 2 // )I've -e/ C'4fl) .p.'"

Well Appears: Usable I V I Unusable I I Cannot Ev;/uate I

o

o



I

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

~HAR~:::Z::.;A:....:E:::.:NVIR:..:..:::::::::ONME~::..;NT.:.:.AL=S:::ER.:...:.VI.:.:C;;;:ES::;;.•.::..IN:.=C=-. ~ /J.

o
rI \l

Well Number:

Inspected By:

T-I Date Inspected: .5 '-/2 -77
Time Inspected: __I:........!..<t.....:'.J~£~_

Well Location (describe):

_'iP/! - ,/I/~ c' r2 l.7 :frq I I k/ ..,:rC r- £-

Located By: ~ IGPS IOther:

Photo Reference:

o
Item Yes No Comment/Description

Lock inplace? (../ .>-hf 'VI Itz...> f Pc.:.~ J-
Well clearly labelled? v ;; i ~ "" ~ c) '-") S-

Well Number: v 'r-- I
Date(s!: I

Depth(s!:

!nstalled By:

Other: I

Surface casing inplace? v Z FT Rt.H,/ ) 5".5 " .56{

Concrete pad inplace? V Z X' z.. FT
Bumper posts in place? V 3 ;.5/" '-"-""" iJPt.S,
Survey mark present? 'v
Standing or Ponded water around well? v / iJc...r~ //
Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? V /1£1 t.--r £'-15/

Type of inner casing? fA ,,-v;:'.#~ (.--./

Well Appears: Usable I V I Unusable! I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC. I -..,
===-'::.;.,;,....::.=;..;"";;;;;;;,,,;.;;.;.=..;;;=.;..;-"==..;;;;=.;....-----------------------j

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: :5-.- I? - 1 7

Time Inspected: _...:../.=::;§"_L!....I..!...~ _

Well Location (describe):

JPJJ - (eVl.frc;/

Located By: JMajp IGPS IOther:

7
If,Photo Reference:

Item Yes No Comment/Description

Lock inplace? ........... .A/ c/ i...:;.c,K. t/rF~

Well clearly labelled? v ,.,-v-v L '" ()Fc:.

Well Number: I

Date(s):

Depth(s):

Installed By:

Other: ,

Surface casing inplace? .........- t>EiVr U,A/C <t::.1,-F..erP
I

Concrete pad inplace? v ,/Va j7/1P
Bumper posts in place? ........

Survey mark present? .......--

Standing or Ponded water around well? v j,v'7/~( JX../v::..;. ...... / ....Jc/ -:;::;-, ... r

Evidence of collision damage? v

Evidence of frost heaving? /

Evidence of well subsidence? V

Evidence of casing degradation? t--

Type of inner casing? L../ t'/ )?//L ) /V-o C"gT'

Well Appears: Usable I I Unusable I~ Cannot Eva)uate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

:;'- 1"( - Cj 7
l'ti1

Date Inspected:

Time Inspected: _----'-.L-L-.L.. _

I- '-(Well Number:

Inspected By:

Well Location (describe):

.fIJI} - /1/w c"t>r 11 Lr ( 5' , CT.-;C r-5)

Located By: ~~./ IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? v 5-A I '" le~ j l3i.5r

Well clearly labelled? y 51?'-'- pi-'-t -f C" (,/"c.."-

Well Number: v T- '-i
Date(s):

Depth(s):

Installed By:

Other: I
Surface casing inplace? v J r:r fJ.JcI ) .5;<5" 5~

Concrete pad inplace? LA.. /1./ J! /V,; L-'V'" ,;t/ - C'e, v E;C.~P

Bumper posts in place? v :3 I5r~ ~'"'" Pi t"->

Survey mark present? V

Standing or Ponded water around well? (,../

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? IIFIJ t'r ~V(5r

Type of inner casing? i.A. ,N1:/1/&: '-v' .A,/

Well Appears: Usable I 1/".,
Unusable I I Cannot Evaluate I



J "

HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

'r-S Date Inspected: .$-) Z '-17

Time Inspected: _----:./_L~/...!.'1_t...r...I__

Well Location (describe):

-:F~1- - /V t--- C~ c:> ,,- L-1. (L/ ( 5', 0';::- GP- Lj)

Located By: ~ IGPS IOther:

Photo Reference:
7

-.

Item Yes No CommentlDescription

Lock inplace? v .5:/'Tt I ., f c. J ,- t::JC-f 'r
Well clearly labelled? >:J'~ -F-tc ;-~ -L/' t::=

Well Number: r-5 /
....--

Date(s}:

Depth(s):

Installed By:

Other: ,

Surface casing inplace? V '3 r7 t1j'cv ) ,5x.5"54
Concrete pad inplace? '-' )J< J -Fr

Bumper posts in place? ....... :3 j}(~ "' ... &.o'f /"1~f.,1 ftf~~

Survey mark present? ........ ;: !q.. ..... , 707,3$

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence? I
Evidence of casing degradation? i./ IfF4l1r ~u5r

Type of inner casing? tA ;"1./ K,..v'CV"-" /

Well Appears: Usable I ~I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

, I

,/

Well Number:

Inspected By:

Date Inspected:

Time Inspected:
---'--"'''---'''---

Well Location (describe):

.:TtJA - ,/1/"/ C e. VJ fret / I (F .,F -r- / )
I

Located By: 1Miie-'7 IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? \./' :5.J-" I i,1!~f .,Y isc..>f-

Well clearly labelled? v 3; , ....... ~cJl..,/ 5

Well Number: .V"" 7- 6
Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? v' 2 /z. r'rt:!Jti," , 5)(.5 /" 5 <:~
Concrete pad inplace? V 2)<" 2 Fr
Bumper posts in place? V 3 Jf,._~"" ~fG

Survey mark present? v pt£v. 7J)_/2~' p"..,,-

':"":""'C.e~£

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? V jleAvY 1C'45/

Type of inner casing? l./v'v!t:;VCl V/A/

Well Appears: Usable I V I Unusable I I Cannot Evaluate I



~HAR~~Z~A~E~NVIR:....:..==.::::O.:.::NME:.:..::::.NT:...:.:..:::AL::...:S:::::E.:.:..RVJ:..:.C::..:F.S::::.,:....:IN:..:..:C:.:... ,~.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

T-7 Date Inspected: ~-'I Z - ~ 7
Time Inspected: _......!....;;/5:::.......;..7'...:.?J_·_.__

Well Location (describe):

::rtJlJ - C.! VI f r..., /

Located By: ( IMao/ IGPS IOther:

Photo Reference: PlJc:/o Z6

o

o

)

Item Yes No CommentlDescription

Lock inplace? V ,/i/Ci t.. c' c:.: ;::

Well clearly labelled? v ;/"I~' "'- ACi·...... ~ E
./

Well Number: v- 7-7
Date(s):

Depth (s):

Installed By:

Other: 1

Surface casing inplace? v- 3 Fr Kf"3£,c c ",,/(/,-- f )?,',,~ ~

Concrete pad inplace? -.JX 3FT F~""-r rz'f
V

Bumper posts in place? v 3 tJr"v~ P,T~,z. 5

Survey mark present? 7
/

\,./ EI,zv. ,

Standing or Ponded water around well? ,/ !3{!vt"<!V\.. (}'""fai+ fi .... d" c"'J'~~

Evidence of collision damage? ,/

Evidence of frost heaving? ,/

Evidence of well subsidence? v ;VI 'I. '1 f,f!. i .... j·,41. ("I~/"" (1'10 l..-
I

Evidence of casing degradation? V

Type of inner casing? Z 'I fv c. ,/'/0 C4;?)

Well Appears: Usable r v--] Unusable I I Cannot Evaluate r



HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

I .-

Well Number:

Inspected By:
T- zr Date Inspected: .5---; z~ 7

Time Inspected: _-,-/-=-5_Z--=:;..? _

Well Location (describe):

J:jJA- C €' VI fre:'i" )

Located By: J-Ma/h) IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V' /V'cJ t:-c/cj:.

Well clearly labelled? V j/ 'J "'- .r::-r c" V\ "5 E
Well Number: V -r-g

Date(s):

Depth(s):

Installed By:

Other: .
Surface casing inplace? ......... 3~"" RT5r~ t/y£/ ,,' 5C(

Concrete pad inplace? v ') ><"] FT

Bumper posts in place? i/ '3 PI'-"-"I. hfe-5

Survey mark present? 1..---' F/,zv. 706P

_ /<!)

Standing or Ponded water around well? v'"

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? v' b·j(&-I.fr C'iC. c.",..y<~Tc 1-I/r5
(.1 j!:£",." ,t?If:' .., 1c:E.R ~"..,..,~ CCV£~

Type of inner casing? Z. '"t
/t#P K!%S.eK. r'~I1E

pvc I C& ..... cli?,e~ vi ~J2" .... r

Well Appears: Usable I I Unusable I I Cannot Evaluate 1 V



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

/ ,/~

o
Well Number:

Inspected By:
'/-1

KdK, &e
Date Inspected: .5--/ Z - '7 7

Time Inspected: ILl .5'J

Well Location (describe):

.::ifJA- ~-""..>'J ro~~ I fJ,;-1- ~&>4f 45 ) .- f ... r r;..-..eI
;'?1-1t-1 p /-fthe~ (/'I'IA/ C,p,/"1(v" ~.,L .:5/-1.: )

/

~ IGPS IOther:Located By:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? v .?~'V)/t:~ ; t3e:-) -t-

Well clearly labelled? v ~-: .,,/ >ij~ Fre'-"') _,V

Well Number: v ;- e;
Date(s):

Depth(s):

Installed By:

Other:

Surface casing inplace? ........... J 'It. Fr 13;.:..r . 5/}54
Concrete pad inplace? l.-1 /II }C.y.- ....../V' -

/
c"&.-vF,Jt:FP

Bumper posts in place? V :> jJl,.. ~-"""" ~I re.~

Survey mark present? v

Standing or Ponded water around well?

Evidence of collision damage?

Evidence of frost heaving?

Evidence of well subsidence?

Evidence of casing degradation? V' !lC4vY tu.J/

Type of inner casing? V1 /"'/t A/..-:....." """"

Well Appears: Usable I Vi Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Located By:

T-fD Date Inspected: S -- '- - <, 7

Time Inspected: _.1...1~~--..:;.~v:....:c>:::-__

Well Location (describe):

Photo Reference:
h

o

o

Item Yes No Comment/Description

Lock inplace? Lr"" I---
5 \oi v \t.>.J s-k'17

Well clearly labelled? t--

Well Number: j.../

Date(s): L--

Depthfs): L.-.

I
Installed By: t--

Other: L---

Surface casing inplace? t------ bIt
~ JO,~ sU

Concrete pad inplace? t..-/

Bumper posts in place? t/"

Survey mark present?
c~ ~.~.~

~ X .. ~W·t8~3 ,,;:. J c;).lt Q"7

Standing or Ponded water around well? v--'

Evidence of collision damage? .,...--

Evidence of frost heaving? t...--

Evidence of well subsidence? l--

Evidence of casing degradation? ,,--
Type of inner casing? - lin J.:",O{ '"

Well Appears: Usable I '1' Unusable I I Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES, INC.
==;;,;;,,;;..;;;;;.,;.,,;.=;.;.;...;;;;;;.;.;;.;~.;;;;..;..;~~...;;.;...----------------------_/h

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

T-I ( Date Inspected: 5'- 6· OJ '1
Time Inspected: 1'2.. : aQ

Well Location (describe):

N{)r+~ c,4 Ytvth fl'V\CL Ic;"'L ~-{ l-\ I'\L ~ €iOO / )

I- IGPS IOther:Located By: [MaPfl-
Photo Reference:

Item Yes No CommentlDescription

Lock inplace? vi ~fee..-I (~~'J

Well clearly labelled?

"1- I \ Well Number: 0/
Date(s): II

Depth (s): V

Installed By: VI
Other: V

Surface casing inplace? v' Gti ~+ae..-( Pr-.l" t« L' '_1.111\'7)-

Concrete pad inplace? ./
Bumper posts in place? V
Survey mark present? V [-t,i..V: '"'L~. b "i

'tl "2.. \" -z..., ~ I 't- y :: 3()z''i(')r

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V.

r "'" l\A.",.-r.: •.A.Type of inner casing? No.lc

Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



c/
:::HARZ==A::..;E:::.NVlR,;",;.;,:.:..:;.O;.;;NME;.::::::..NTc.;;.;AL~S:..:;.ER;.;.Vl~C~ES..;;.:•...::;IN.....;;C_. -/_

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected:

Time Inspected:
---=-~.........._-

~. ~

Located By:

Photo Reference:

Well Location (describe):

__Roll <;

/.. tJ1\

o

o

Item Yes No Comment/Description

Lock inplace? l,./v S~;lV\/:J

Well clearly labelled? L./

Well Number: ~/

Date(s!: ./...
Depth(s!: ~

Installed By: v
Other: L--

,

Surface casing inplace? L ...---
6. ,.

S~ L'<1,-C: "'k,p,
Concrete pad inplace? V--

Bumper posts in place? ~

Survey mark present? V-
£. 7 ...n.G~

)(:.:2" .... '( ::'" ,,: JD.:l'forJ

Standing or Ponded water around well? e...--
Evidence of collision damage? t,/"

Evidence of frost heaving? v
Evidence of well subsidence? v-'

Evidence of casing degradation? t--'"'

Type of inner casing? {",J"" /A.II..-

Well Appears: Usable I v1 Unusable I I Cannot Eva/uate I



HARZA ENVIRONME!'ITAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

T-13
j."",

Date Inspected:

Time Inspected: _

Well Location (describe):

LiJ-< " Ncv\i-- ~J b..:,\), tV( b -- 33 - ci.....,;1v- (J .tt....J,.J
_ v '..l

'T ILf '--) J IS

Located By: IMap .........-1 GPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? ~ 5boi....,\o :> sU
Well clearly labelled? J,/

Well Number: V
Date's): ,.---"

Depth,s): .... /

Installed By: v/

Other: c---
1{ II

st.QSurface casing inplace? l,.../" .s., 4/-')-. 'C

Concrete pad inplace? ~

Bumper posts in place? J ....-

Survey mark present?
C:. 717. "1

. .--- A -= ;;}(.~.s..3"IJ v ~ 30:::1.:'-),

Standing or Ponded water around well? J./

Evidence of collision damage? V
Evidence of frost heaving? i../"

Evidence of well subsidence? ".........

Evidence of casing degradation? t..-- I-

Type of inner casing? fA-< ~.. , ...

Well Appears: Usable I vi' Unusable 1 Cannot Eva/uate I

o

o



~HARZ~~A~E:::.;NVIR:.:..::;:~ONME~:::..:NT.:.:AL.=.:::S.:::.:ER:..:.VJ.:.::C:..:::ES::..• .:;.IN:..:::'C~. c,
I

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

-/- ILL Date Inspected: '5" I:. ~il

Time Inspected: _

Well Location (describe):

LfN<. , ),,;{:"- j &,.. f),JJ,' , -3's r~ O,-,>\.r- .
v -/

tv~ " IS c-",) T/.b

Located By: 1Map £'/1 GPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

lock inplace? V

Well clearly labelled? V-
Well Number: L--

Date(s): V--
Depth(s): ,,/'

Installed By: .--
Other: v I-

Surface casing inplace? V- b I, .s.e. ~ -C" ~-f

Concrete pad inplace? ~

Bumper posts in place? V

Survey mark present? V
£: 71]· 5's
~: ~';.1S:J·fI 'J: 3'<20'7 r

Standing or Ponded water around well? V-

Evidence of collision damage? .-/

Evidence of frost heaving? ~

Evidence of well subsidence? ~

Evidence of casing degradation? .......- -
Type of inner casing? lA'\~I\Vi......

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



=HARZ==A;:..;;;;ENVIR..;..;.,;;;;,;.;O~NME.:...=NT~AL=SE~R;...VI;;.;;C.;;;;;ES;;.;..'.;;;.IN....;;.C.;....-------------------- / tJ
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:

Date Inspected:

Time Inspected: _

Well Location (describe):

L,v< (, ,<J",A-~ <;.,)( ,J\ '\S..,.\,}- .,. b"3~ k rJ .:.1....

"TI ~ G...)
..,J

,. '-k ~.JJ"" T I 'l;,

Located By: IMap L / IGPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? /./V st.,/'4,o ItS$ Sk{'

Well clearly labelled? V
Well Number: V

Date(s): e- ..........

Depth(s): V""

Installed By: ......-
Other: ..-

Surface casing inplace?
. l,

~i::.PL-/ 6. .s"7 U'J ..'l:

•
Concrete pad inplace? ",/

Bumper posts in place? j,,/

Survey mark present? ~/
E~7'7·S1
J',..:,- ::u j,S":r.H v~ .'le, ..... -"

Standing or Ponded water around well? V
Evidence of collision damage? ~

Evidence of frost heaving? ,,---

Evidence of well subsidence? '----
Evidence of casing degradation? j,-- f-.

Type of inner casing? v.~b.~,.......
Well Appears: Usable I vi' Unusable I I Cannot Eva/uate I

o

o



elL
=:HARZ==A::...;E:::.NVIR;.;..=.;:.::.ONME=:;.;NT.:.:AL=SE;;;;;;R;.;.;Vl..;.;C;;::;ES;;.:.•.;;;.IN~C.;...'----------------------1/

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

1 i : I~-

Date Inspected:

Time Inspected: -----.:._----

_. \
,-- bWell Number:

Inspected By:

Well Location (describe):

CIt io-'\"llc,l\M-) ("" I () b
r ,

J-...r:I\.L b - 5 ",-,I l-. P.v.,-t b·oTS t~J

:r~. Co LIA.-t.r ~ f T~ 11 t T- I b

Located By: IMap IGPS IOther:

b
Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? ./ ~+k.-~I"'\U'X' t.. PL4!/.>+J

Well clearly labelled?

t~'6 Well Number: if

Date(s): V
-

Depth (s): V

Installed By: V
Other: vl

Surface casing inplace? V
Concrete pad inplace? J
Bumper posts in place? V
Survey mark present? V

r->l..W 7 J !>"". i:.z....
y 1..b ~-!O:!>Lf 0 Y ..:: "!. 0 i t- '';-''1

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? (/

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? N"O t f/Ve.l v vi u~.

Well Appears: Usable I vi Unusable I I Cannot Evaluate I



HARZA EIIo'VIRONMENTAL SERVICES, INC.
--"'----~-"'--------'-----------------/2.

~1 ~ WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

T-l/ Date Inspected:
Time Inspected: _,_,_._o_:;{ _

Photo Reference:

Well Location (describe):

L.. •.~ b ~ 0 .....+~ t.',ci-o \ ,. ~ b"... ,l(.L.lI\..'? (, -. 3~ ~ C'~. f l)

L'" (·... lkOt ,',' w/ ,-1 b ..... "1"-11

Located By: l~ IGPS IOther:
----- h I I -;:') . ,-,

Item Yes No Comment/Description

Lock inplace? V S -t "', v'\ (;/,lr.- (CA1a ~)

Well clearly labelled?

t':"l7- Well Number: V
Date(s}: V

Depth(s}: V
Installed By: \/

Other: V
Surface casing inplace? V- G

tl s+e.ei ~Pl""~ 6·~-:.A."'~ (It:

Concrete pad inplace? V
Bumper posts in place? V

Survey mark present? 'V
r-=.v..;o, 71~ .l~

IX c z,& t,,",?-,R "i-:~(l I ~ f,J...

Standing or Ponded water around well? V

Evidence of collision damage? /
Evidence of frost heaving? V

Evidence of well subsidence? \/"
Evidence of casing degradation?

,./

Type of inner casing? Net ~v,.... lV\('4('~{

Well Appears: Usable 1V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES, INC. I ~
:..::..:~::..:....::::..:..;.:==::..:.:.:.=:::.:.:.=~~----------------------/

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

JAAAP

Well Number:

Inspected By:

,.-- I fS Date Inspected: S~, '/1'1

Time Inspected: ----"-:i4f1-"---:- _

I ( .. I 0

Well Location (describe):

LiN. - £7b~d"h ~.::,~ o{ bH; lvtl~~ b-.~ $"" (~16l>f<J

rV' c L",.)-h·.' U f -r·-I b 1'1-1/

Located By: I~ IGPS IOther:---
Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? ,/ .st,u-V\~/}::> (~'.:'~)

Well clearly labelled?

'-:'1 ~ Well Number: V
Date(s): V

Depth(s): J
Installed By: V

Other: V
Surface casing inplace? V II . I M O"'''~.(~;b ~ f-!.e.- 'P1Cl1 V'. n

Concrete pad inplace? \I
Bumper posts in place? L!

V
t""aV'N- "1 1 I,;.of '-

Survey mark present? x <:. "2- (, 1..~~..ts- Y~':>oi6t-"",,

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V
Evidence of well subsidence? v'
Evidence of casing degradation? V
Type of inner casing? Not- {V:,l.14~\.~A

Well Appears: Usable Iv I Unusable I Cannot Eva/uate I



HARZA ENVIRONMENTAL SERVICFS, INC. I J
==';;";;~=~=';"";'~~--------------/7

WEll INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

'/-/7 Date Inspected: S"' -l -47
Time Inspected: -------

o

Well location (describe):

~ Li'-'<. {.
C' ..

~/, hv.V,u.: b·-a L.\~" , .;>6,;f"-
..... -

C I uc.l.:,.. (, -tt, - c._.J 7 .;:lj) ••:).:.0

Located By: IMap IGPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? /' sia;.';OS.

Well clearly labelled? t/'

Well Number: t/

Date(s): j./

Depth(s): ",/

Installed By: t./

Other: V'"
Surface casing inplace? }/'" l/' x. l"" ... 5:&iJ
Concrete pad inplace?

I

v""
Bumper posts in place? v
Survey mark present? "....- t:-.: 7'~, F."I

v: :Jf.\i "'<3"A: :>1' ·.r:"C,~'

Standing or Ponded water around well? ~

Evidence of collision damage? '--

Evidence of frost heaving? L..-- --
Evidence of well subsidence? i.,..-

f-

Evidence of casing degradation? V- f-

Type of inner casing? (,.,-c,1" ~_..-

Well Appears: Usable I v-t Unusable I I Cannot Evaluate I

o

o



;:.:HARZ::..:::.:=.:.;A:...:E:::.NVIR:..:..::::.::.ONME=::..:NT~AL=-=S=ER;,;.;VI..:.;C;..=ES:;,:•..:.;JN.;.;;C~.---- f5
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

O I d ~ / r:'late nspecte: 5 '- e· - "(

Time Inspected: -------

Well Location (describe):

L'N-{ l S.)·h.. ..L J-,.-;J.j, '~l b -- bfs . L CI...,:;k".
...

w:1l\ .--.- )'1 l-d T .2\1

Located By: Map vi GPS IOther:

Photo Reference: '~')\ l rf,

o

o

Item Yes No Comment/Description

Lock inplace? t/ ~,~~t".I

Well clearly labelled? V
Well Number: ./

y

Date(s): ~

Depth(s): .,.-

Installed By: ....,.--

Other: V-

Surface casing inplace? "......--
(; (/

5&1 \,A,-< 5--k,.R
(

Concrete pad inplace? ~

Bumper posts in place? V

Survey mark present?
G 7,..,. 1<

~ ~::>,.) 5'ClI!.', ~.:: 3c,; .2~3

Standing or Ponded water around well? V""'"

Evidence of collision damage? /,,-

Evidence of frost heaving?
v-

Evidence of well subsidence? t.--

Evidence of casing degradation? L- .-

Type of inner casing? i.A1~ iVa---

Well Appears: Usable I v1 Unusable I I Cannot Evaluate I



,',

HARZA ENVIRONMENTAL SERVICES, INC. I--------------------------------------1!()

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Date Inspected:

Time Inspected: -------

-I ~\Well Number:

Inspected By:

Well Location (describe):

l;/vi. b 5c:.~ ~L h. ,,),-:- I:> - Gf'_ .- r.j~~~ L/~,..£"",

V ..J

IIC;'~T~

Located By: IMap ~/ IGPS IOther:

Photo Reference: c;' ,

;).I...

I~,<'1'~' ~ 1

Item Yes No CommentlDescription

Lock inplace? V 3o;Jl'~

Well clearly labelled? /./"

Well Number: ~

Date(s): V'

Depth(s): V

Installed By: (,.../1-

Other:

Surface casing inplace? j,/ b 'I .s.~~..p d-~P

Concrete pad inplace? c,..../

Bumper posts in place? t../'

Survey mark present? ~
C .: ,11.1,':7

;(,: :2Q 5t:fh v :: ~ ;.-4)5'"

Standing or Ponded water around well? y/

Evidence of collision damage? \,...--"'"

Evidence of frost heaving? ...---
Evidence of well subsidence? (../

Evidence of casing degradation? v---

Type of inner casing? L.....,~o~

Well Appears: Usable I vr- Unusable I I Cannot Evaluate I

o

o



(j"r.'), /
/

::.:HARZ~=.:.A:..:;::.ENVIR.:..:...:::;:.::O::..:.NMEl::..:::::.NT,;,:;;.::AL:::..S:::E~R..:.:VI:.:::.CES=-.IN=C.:...-.. ,1~

I

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

........ ....., -.
I-~Lo- Date Inspected: 5- b - cy::r

Time Inspected: Iv :;.~--=--'--'--=-----

Well Location (describe):

i., I'~ '" .- LA t~'c(l A('·ro~.!. ..-o".::t ev.J. O(1~"~l. c. J. b''',j d.., '" 'j G•t·...... .1.-S-

1:11'. c.l .....:.~",.. ~ I T-"Z.~ 't ,- '-4
I- IGPS IOther:Located By: (Maw

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V s+~..:.nlvJo ( t.R/.'1"J

Well clearly labelled?

-r:- 1-~ Well Number: V
Date(s): V

Depth(s): V

Installed By: V
Other: V

Surface casing inplace? V btl str..d -rp~~c..( ()"'l""jl_ (

Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? V

r-iu.VCc+l C'~ ., I:'. b \-

1:. 2.6~"" ~ '-: lo'. 'v ~ :!>o i7..3 I

Standing or Ponded water around well? J
Evidence of collision damage? v'
Evidence of frost heaving? V
Evidence of well subsidence? i/
Evidence of casing degradation? V

Type of inner casing? ,.~ t l.Vl,.{"'\i..\nv1

Well Appears: Usable I ./ 1 Unusable I I Cannot Eva/uate I



- ;(!
I- !/, I

/ '

=:H::.,:ARZ==A::...;E:::.NVIR.:....:....=.:..::.O:.;.:NME.:=:..NT:..::.AL=.::S=ER:..:..VJ:..::.C:..::ES::..:.:..::.IN....;:C:..:... / g
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:

T-23 Date Inspected: ~- (, .. C]'q

Time Inspected: 1(1 ,"..., 0

Well Location (describe):

L.I"~ b - -r..., .f,.:I,t ":>,:",,,uc:"'('IICo(.d ~.4",,-+t-. o~ ~H"' l.JI'~~ b ·b>2.~-

T r, (.~ ~t ,,"." VJI /" 2. 1- "¢ T 1" L'-1

Located By: I~ IGPS IOther:

Photo Reference: Ro II 7- Pll'l.cJt o 3/

Item Yes No CommentlDescription

Lock inplace? J .ct;,:>l",,~ (r~';)t )

Well clearly labelled?

-r- 2..3 Well Number: V

Date(s): V
Depth(s): V

Installed By: V

Other: V
Surface casing inplace? V o II ~ f-c·,e., , - ?,e;lt.,,'; ,A u'''tt'\~

Concrete pad inplace? V

Bumper posts in place? V
Survey mark present? V f=.U:~\/: , I],. 44

\'~"'.h2-""'f:~71 Y-:.30 i!."!.{

Standing or Ponded water around well? ~

Evidence of collision damage? -/
Evidence of frost heaving? -if
Evidence of well subsidence? ../
Evidence of casing degradation? V
Type of inner casing? N~~ (.\/4 t \A ':l-b"j

Well Appears: Usable 1 .j I Unusable I 1 Cannot Evaluate I

o

o



::::HARZ==A::..;E:::.NVIR;.;.::;:.::,ONME:.;;.;.::::.;NT..:.;AL.=.;;S.;::ER:;.;V1..:.;C;;::ES:::."•..::;IN.;.::C..;.,.. 'C1

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

T-2-Y Date Inspected: ~- ~~71­

Time Inspected: _/~O:::::....-~_""..:...'-i.....:......__

Well Location (describe):

Ll....-t. (, "1::11\ ~ I ". (c~ C< V'D~i r ':HV'J .r.. ('.,,·HA cf '0 .... ' ILt'....\ & .• &-z,-~:r

r.Au..l+'·/ /,-: ")'-"'"\:rV1. . (..3 - Zo.-..... 1- .....

Located By: ~ IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V ~h, i""I<0-::! (. r:>-0+)

Well clearly labelled?
J

-1.-2-'-'1 Well Number: -/
Date(s): V

Depth(s): J

Installed By: V

Other: V ,

Surface casing inplace? V ~'I du",I-~~I ..,t~~ ('>-4.\1\-)1. ((-

Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? V

l"='V:' v· .,. i!> . 0'"

v 7.. tJL.4 b 7 '-1 y ~ ~. '2.- 'V1

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? vi
Evidence of well subsidence? V
Evidence of casing degradation? V

Type of inner casing? rv-c~ (,V'.... {c...crl.-(~{

Well Appears: Usable I ~ 1 Unusable I I Cannot Evaluate I



...

pI
~HARZ~~A::...;E::::.NVIR~:::::O::..::NME=NT=AL::...:S;;::E:.:..RV1;.;,C:::FS=.:...:IN:..;,;C:.:... -------dO

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected: _

Well Location (describe):

L...,( l. c- ,Ll, aI g, .. I)... t - &.':2-/8 L) c.L.. ).k,·~c ..
v ",

L,J I I- ~(; .~ 'T-~7

Located By: IMap v/f GPS IOther:

Photo Reference:
10

Item Yes No CommentlDescription

Lock inplace? V sk; ,\'ss

Well clearly labelled? V

Well Number: L,~/

Daters): i>'/

Depth(s): /'

Installed By: r-/

Other: j,..-

Surface casing inplace? V
- if

s~(b .5..9- /.'->< r
I

Concrete pad inplace? V

Bumper posts in place? I/'"

Survey mark present? "../
G;7/3.3
J( :::..':2(,;J '"' Sc::~g ".: 301~; f

Standing or Ponded water around well? ..,../

Evidence of collision damage? ~

Evidence of frost heaving? i/"

Evidence of well subsidence? ~

Evidence of casing degradation? ~

Type of inner casing? U1~~

Well Appears: Usable I t-/f Unusable I I Cannot Evaluate I

o

o



==HARZ==A:..:E::.NV1R~~ONME~::.;,NT.:.:.AL;;;:;.;;;SE;:;;R;;.;.Vl;;.;;;C..;;;;ES;';"';;.cIN.;;.;C.~ -----3; (
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

Date Inspected:

Time Inspected: _

Well Location (describe):

L..,( G SO.~ tl $".\), ...... 6·- 9')-/~ - ci.;.:.l.; ,,)'~l~
1/ .J

T c¢' t: ) T-.:l.I -

Located By: IMap v1 GPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? v0-

Well Number: t,,/

Date(s): /'

Depth(s): /"'

Installed By: ~

Other: "'...- ,

Surface casing inplace?
... s/:d:!~ b' .stj~('

Concrete pad inplace? ~

Bumper posts in place? V-

Survey mark present? V
c~ 7/3. ';5'
x~~'JyS£1 'Y =3c,j.:J JI

Standing or Ponded water around well? t.,....../

Evidence of collision damage? v
Evidence of frost heaving? t.,..--

Evidence of well subsidence? ~

Evidence of casing degradation? V-

Type of inner casing? lA k"tVa-.

Well Appears: Usable I v--I Unusable I I Cannot Evaluate I



'83
HARZA ENVIRONMENTAL SERVICES, INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected:

Time Inspected: -------

Well Location (describe):

Li o.r( b S;"A .J L,-.\ )\ ..... t- £;?- 1ft.. J.<.J CI...,Jl c.j .--J1,
~/ ..J

T --:-.:l~ r .J T - ;1.'
Located By: IMap r/j GPS IOther:

Photo Reference: 'R:, \\ :)

Item Yes No Comment/Description

Lock inplace? V 360;~}~~j

Well clearly labelled? V-

Well Number: l,./

Daters): ~

Depthrs): ~---
Installed By: l,../"

Other: v-
Surface casing inplace? . If dJ".,/ 6 5~ ...~r
Concrete pad inplace? /...-/'

Bumper posts in place? ",,-

Survey mark present? (./'
C • 7/3. tIl

X::.'2,;)",SRb SJ-=-3d ':'U:J

Standing or Ponded water around well? L-/"

Evidence of collision damage? ~

Evidence of frost heaving? '--"
Evidence of well subsidence? J,--

Evidence of casing degradation? L-

Type of inner casing? ;/'1 knC~

Well Appears: Usable I //1 Unusable I I Cannot Eva/uate I

o

o



;:,:HARZ~::::::.A~ENVIR~::::O;.:.;NME~NT.:..:..:..:AL=-S:;::E::.:R~Vl:.::.CES~.IN=C.~ ,; r;
d~

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: 5"- ~-o,:r
Time Inspected: J~. v()

-....:.....:...-_----

Well Location (describe):

J..l'\ f" \L\ .:V'-(.t .() '; '.• H" <:.' ~ ~\A: IcL~ (.. -~"d~L I '" t'..... " 1\ Po r,o rv;:!. p.c:.'~.J.

'1:" c:..l'-'\.~·h / .,. I ,-z<t t-1"Ji)

Located By: I(M~ IGPS IOther:

Photo Reference:
h

()

o

Item Yes No Comment/Description

Lock inplace? V s-f A(., tt >..i (~.rl

Well clearly labelled?

--r-.: "2- fI Well Number: V
Date(s): V

Depth(s): V

Installed By: \I

Other: V
Surface casing inplace? V ~ ,Is+.~ "'~I rP' .... t.d ,:,,,q. "'~' Cr."

Concrete pad inplace? V
Bumper posts in place? .J
Survey mark present? V

(.,;l..(. v -r 1'3.. , ~

X""Z..6 ;:J-;. .! ~ .~ y:: -"0 :'!-l'lc.

Standing or Ponded water around well? V

Evidence of collision damage? V

Evidence of frost heaving? V

Evidence of well subsidence? V

Evidence of casing degradation? V

Type of inner casing? NO\- r.. v-"l"" ...-t(' •..{

Well Appears: Usable 1 'v I Unusable I I Cannot Evaluate I



:::HARZ==A:...E=NVIR.:....:...::.::.:::O.:..;:NMENT=;.:;AL=..:SE=R::..V1:..:.C:::ES::::."-=IN~C::... •.' (

C/;
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP o

Well Number:

Inspected By:

Date Inspected: ~-6-q-=f

Time Inspected: I () ; z..~

Well Location (describe):

l- l-V\.l, b- ~ V'. f', lJ J- Q,,~{':.U. ru~ <1 "V\d !. b ....-4 L.. ot b~lcl.v~ ,; ·a.:.- ,-;-

L~, <>_k..rte·.r ~I. -r.. 2.~ of T30

Located By: I~ IGPS IOther:

f;
Photo Reference:

Item Yes No CommentlDescription

Lock inplace? V '3t ~j.'Y\l.1~ (f~+

Well clearly labelled?

-r-2.'1 Well Number: \/ 0Date(s): V

Depth(s): V
Installed By: \I

Other: V
Surface casing inplace? J b" ~ie-q. I 'rP.1 "l1t..:J OA:"lIVjJ (~,. ~,~

Concrete pad inplace? V
Bumper posts in place? V
Survey mark present? V

r-..t...v; rll~ l\;

II< z..i>:"'1 ~ 47: I v:: .3 b :""'LI f3,
~

Standing or Ponded water around well? 'v
Evidence of collision damage? \/
Evidence of frost heaving? V
Evidence of well subsidence? t/
Evidence of casing degradation? 1/
Type of inner casing? ~~ lSI/AlIA- ~~ U '-

Well Appears: Usable I / I Unusable I 1 Cannot Evaluate I ~



::.:HARZ==A;:....::.:.ENVIR.:...=.:.:O~NME=NT.;.:,;.;:AL=-S=E::.;R..:..:V1:.:::CES;:::;;.:.;.IN=C.:.- /j fv.;
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

Date Inspected: ~- ~_.(" l'
Time Inspected: _'_Cl_·_>_\::..... _

Well Location (describe):

i-,"101..2- 6 "!. '" f, {. \J. p.r.JO~':' r:> .".,-A. C:.I\"l.~ ~ ...~l .. { ~."dt.t4 G-- CO <r' 15
,

11-\ ''/ V T- 2. 'b ,,-:2.10c:~ t",-~1-{ .

Located By: ~ IGPS IOther:

Photo Reference:

o

o

Item Yes No CommentlDescription

Lock inplace? V
~.+~:n\.(.~~ (r.M..~ \-)

Well clearly labelled?

Well Number: tI
Date(s): J

Depth(s): V
Installed By: V

Other: V
Surface casing inplace? II ~ I I ~;-'l!. {I pr.;'" ti iI\ () .,~ >'I 'yl {

Concrete pad inplace? .;
Bumper posts in place? if
Survey mark present? V

(:.'-~: '7/3,., r, S
'X ~b ;:.~ 3"1.6 yo:; '~() i'l.... i i)

Standing or Ponded water around well? V
Evidence of collision damage? V
Evidence of frost heaving? V

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? rJ"t ~ \t/A\"v..~~f

Well Appears: Usable r V I Unusable I 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC.
==:.:..::...;:::.:..:.=.:..:.:.:..=:::..;.:;~;;:;:,;";..:.=;:;,,:,,,,;:.:..=.:....-----------------------~.r\

V v·

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP a
5- (, --1]Well Number:

Inspected By:

T-3) Date Inspected:

Time Inspected: _

Well Location (describe):

c d b... ')....J' ~-0-~ L~ C: Iu (-'(J~J6- ,-it-:..:;)( .....'""'- ;-.)

L' .j- ) .-
/ -32 I -3 J~, .

Located By: IMap ~ IGPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? V .5..Jo .. ~H ;,-le
Well clearly labelled? . ;,./

Well Number: ..../

Date(s): ".,...-.

Depth(s): V-

Installed By: /'

Other: L--

Surface casing inplace? ,,/ 6 If SL- Lh.-<..

Concrete pad inplace? ,,/

Bumper posts in place? v
Survey mark present? ",/

t!L 7/3. Jj,
~.: ;;u,;z4o,s '., .: -:JO;~I-'

Standing or Ponded water around well? "./
Evidence of collision damage? ~

~

Evidence of frost heaving? V
Evidence of well subsidence? ~

Evidence of casing degradation? I V
Type of inner casing? vtlk~v-.

Well Appears: Usable I ~ Unusable 1 I Cannot Evaluate I

a

o



o
HARZA ENVIRONMENTAL SERVICES. INC. (" -!
~~~~::':':':':::~::'::::::':':":'==':'::':""'_-----------------dJ-

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected:

Time Inspected: _

Well Location (describe):

L.-i ~_ (; S ....\l ..C- 'B ..'\),.., /.. Y:..,l.-S' _ ..J.v ('/ .. -k.... " .-k
.l>~

~- ..... c,...,) '/-.3J~ I-.~,, IMapvl GPS IOther:Located By:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? v ,/

Well Number: v/

Date(s}: v·

Depth(s): v,/

Installed By: V-

Other: V'.

Surface casing inplace?
I~ (..," ~Ul-:)'-<""

Concrete pad inplace? ~

Bumper posts in place? V

Survey mark present? ;../
c-t.e.",1,·...... - 7/.2. 'N.
x:- ;}('J.(" (,6f. t,..>.=.36'..2'1

Standing or Ponded water around well? ~

Evidence of collision damage? V--

Evidence of frost heaving? V--

Evidence of well subsidence? v-

Evidence of casing degradation? V-

Type of inner casing? c,.....k~ ..
Well Appears: Usable I A Unusable I I Cannot Evaluate I



HARZA ENVlRONML"iTAL SERVICES, INC. ,-' "..,.
==::.::....;=.;..:.=.:...;,;,.==-=:.=..:=.:..:..:...::.=:=..:....::~----------------------- . ""'.

C'

ac,
( J

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP o
Well Number:

Inspected By:

Date Inspected: 5'--t .'1]
Time Inspected: _

Well Location (describe):

L ,...£ b
S(' """

~.C '\S L' .\.'L <oJ r ~...~-S. T rLj\cr-"-

c,)
.,j

').\'\ T-31 'T- 3;l.

Located By: IMap vl GPS IOther:

Photo Reference:

Item Yes No CommentlDescription

Lock inplace? t/'" sL..,_____ \os.:.

Well clearly labelled? ~

Well Number: J,/'

Date(s): J,./

Depth(s): ~

Installed By: V
l,./-Other:

Surface casing inplace? . "
V

, { .s"'£.-r
Concrete pad inplace? ,,/

Bumper posts in place? t./'

Survey mark present? V'
C"'- 7/5. S'"'"/

)(;:: ..:24:.J.Lt 0'-1 ( \.,.~ 3u'::J../l

Standing or Ponded water around well? ;../

Evidence of collision damage? v
Evidence of frost heaving? v
Evidence of well subsidence? V--

Evidence of casing degradation? v---
Type of inner casing? fA ~/i:v--.

Well Appears: Usable I v1" Unusable I I Cannot Evaluate I

o

o



00
o

r' ;:

;:;:HARZ~:=:;A:..:E:::..NVIR:.;:;:;:::::ONMENT~:::..:.:.:AL=..:::SE=R.:..::VI.:.::CFS::::::.•.::.IN:.:::C=-.----------------------d '.---
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION
IAAAP

Well Number:

Inspected By:

Date Inspected: ~- t·· <-J r
Time Inspected: ---1..11Ou-\'(',.1..!(w) _

o

"'Well Location (describe): i h.,:I.:L"'l'j
(~"'.

"'If',,) 'F I r~l-'t:, A'.fV!;~ ~(.'~l) f,( 0'1\"\. b .... ,\c{:V'1" b-l t,· 11\. 1. ~ I :", p,
J

':-L.-<A 1 +( ,." v. I :r-3'5' +1-3'-
r

1M~ IGPS IOther:Located By:

b 30
Photo Reference:

Item Yes No Comment/Description

Lock inplace? V ~\.c.: N \< ~ J (t)e~-t)

Well clearly labelled? V
Well Number: V

Date(s): ~

Depth(s): V

Installed By: V
Other: V

Surface casing inplace? / 6- s-r(J'~ L.-_ ~ ..... ~t.~.-t ("""''"Y

Concrete pad inplace? V
Bumper posts in place? V

Survey mark present? V CSvr.;v '1 I ').. ''I'- ~lA.lY l)'e~"

'X. :: "Z. b c:. 2, "1 ... ~" "".~ ~o i I ~l.J

V ...
Standing or Ponded water around well?

Evidence of collision damage? .,;
Evidence of frost heaving? V
Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? Not Lv~( \A:Ai:iJ.
Well Appears: Usable lV 1 Unusable I 1 Cannot Evaluate I



HARZA ENVIRONMENTAL SERVICES. INC. './'"-===-...:...--"-'-'---"-.:..:.=...:....:..----'-----'------------------------- )

Well Number:

Inspected By:

WEll INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Date Inspected:

Time Inspected: ----'c....:::.... _

o

Well location (describe): ,,~ 1-),.1 \ LL,\)

-r,lI", (:1 e..ll.!.. A~ .."C ;;~ Orb :"",.,( fv 0"""
b-Ie- ~l.:i"~ ~ \ V"\ I!",-" Cl-I.A~+~ ..r wi

\".1 I -r -~., +- .- .:!>(....

Located By: IMap IGPS IOther:

Photo Reference:

Item Yes No Comment/Description

Lock inplace? ,/ $ 'i ..... "" l-t~; ~ (D".A)

Well clearly labelled? J
Well Number: \/

Date(s): V
Depth(s): V

Installed By: V
Other: ~

Surface casing inplace? 6/' sf.:.c/ -p".,."fqt c·,.~ ""7'- (nile

Concrete pad inplace? v'
Bumper posts in place? .;
Survey mark present? V

r-..u.~\I; ..., I ... ~'1

Jt:: 'l..b l.~ 1 &ot '1 " ::;) 6 ;j '-# 3.

Standing or Ponded water around well? V
Evidence of collision damage? V

Evidence of frost heaving? V

Evidence of well subsidence? V
Evidence of casing degradation? V
Type of inner casing? No+ fv~t'1.~:t..4
Well Appears: Usable I V I Unusable I I Cannot Evaluate I

o

o



HARZA ENVIRONMENTAL SERVICES. INC.

WELL INSPECTION FORM
SITE GROUNDWATER INVESTIGATION

IAAAP

Well Number:

Inspected By:

Date Inspected: ~- b - '1"f

Time Inspected: ---=-/..::.c_:_\-=~:..- _

Well Location (describe):

""I. "" +\(,IJ.. ~·... c,o"'! fl.() .,..r.{ of .... o -. (. V\ ,,{. ,(\:>-\.{L-. f,+ b~ ...:l <i.......~\ ~ -I 0-1 ~ 7.!. 1~'"

,. c,L.....s·k .... ~I 'T .• ~..., + T-.5 t;'"

Located By: .~ IGPS IOther:

Photo Reference:

o

o

Item Yes No Comment/Description

Lock inplace? \I ~l,l\ I ~S;..i Cb~.~~)

Well clearly labelled? v'

,'>b Well Number: .;
Date(s): V

Depth(s): V
Installed By: V

Other: J
Surface casing inplace? if :S" 5t~v( -p~ ..\tr,.l (J n .. I" 1- (r"'~

Concrete pad inplace? /
Bumper posts in place? V
Survey mark present? .; (i.I..c..V: , 1'2... t:(.

Yo:' "Z.(,., c:.." '1'-1-; y-=- 7,OiI3&

Standing or Ponded water around well? V
Evidence of collision damage? J
Evidence of frost heaving? .j

Evidence of well subsidence? \I
Evidence of casing degradation? V
Type of inner casing? , F'sat r...v-4ll.",,,t t"(~

Well Appears: Usable IJ 1 Unusable I Cannot Eva/uate I



\\-.J!
\ I>

,.

HARZA ~ONMC'ITALSD.VlCES. INC.

WELL INSPECTION FORM
'" _' 1ft':. Iowa Arl1lY Ammunition Plant
\X .. \~. ""-tc,, '::J 1-10.\ t-c "" 1 t-J\....\p·s

Well Number: ... ()!\~1!l'''U, ....J p\a",,~~ Date Inspected: '5 -,~ -~ 7

Insoected Bv: Jc.'!C.. Morb Time Inspected: _/f!.-:·O::,';...'LfLJtlL.-__

o
I

Well Location (describe):

Photo Reference:

Item Yes No Comment/Description

Lock inplace? ;,/
Well clearly labelled? 1/

Well Number:
V

Date(s): ,,/

Depth(s): /'
Installed By: V

Other: -
Surface casing inplace? ;../" J,)" .o,.t.l\.. ( -..e. ,<,

Concrete pad inplace? L../ ,/ J ,)
).)..1 I.b

Bumper posts in place?
,

v
Survey mark present? V

Standing or Ponded water around well? V
Evidence of collision damage? v
Evidence of frost heaving? V
Evidence of well subsidence? /
Evidence of casing degradation? V

Type of inner casing? Pile JVt.) rr.ir-<.J..~ r ....~IL,.
\.1

o

Well Appears: Usable W'"unusable D Cannot Evaluate 0

Figure 4·~

WELL INSPECTION FOR....
SITE GROUNDWATER INVESTIGATIO'-'

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa~ CoMuiling Engineers and Scienlists

}
i
~ ..._----------------------------------------_....



-- ...
HARZA DIVIIlONMENl'AL SEIlVlCES. INC.

WELL INSPECTION FORM
Iowa Arl1lY Ammunition Plant

()e:;~:l"c'\e ~ ';. ...:J \\~A l'O. -?'i, '._II_.J\",- c_.

c; ~-CjJWell Number: L.h.l.hC'Y!' ?\n..,",.~ Date Inspected:

Inspected By: J ....... ML'",..~ Time Inspected: 11,'·1f6

Well Location (describe):

JJtli\-..ut'~\- Cr..: I.. vi c~ ~ C\., c1.s\ L~vv}C, l\ . n,-S. ,. ':>

-iJ... h-),dJI, (Ntvlt-- ~ Sc· A~) 1")\ r2c .1 I:L ~ c- -tr _.... J 3

Located By: IMap VI GPS J IOther:
v oJ } l,.; .

4 ~-

Photo Reference: Ro\\ ~Ybc~5

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? V
Well Number:

V-
DlIte(s): V

DepthfsJ: V
Instlllled By: ,,/

Other: -
Surface casing inplace? .......... ,u;:. 1"1' .i-A.v<. U:>iAJC

Concrete pad inplace? /
I ...;

,vi> D¥J.
Bumper posts in place?

I

V
Survey mark present? v

Standing or Ponded water around well? ,..,..--

Evidence of collision damage? v""
Evidence of frost heaving? ~

Evidence of well subsidence? "..,......

Evidence of casing degradation? ,........--

Type of inner casing? PVL- Ale.> D.~.J.c-J. IN' C.a."',,x
v

Well Appears: Usable W Unusable D Cannot Evaluate D

Figure 4·2

l
WELL INSPECTION FORM

SITE GROUNDWATER INVESTIGATION.
UAR.ZA. CoMuiting Engineers and Scientists

IOWA ARMY AMMUNITION PLANT
Middletown, Iowa

-
l
u



Ii-.

\

\.

~,,
..
HARZA El'IVIJtONM!NTAL SEIlVlCES. INC.

Well Number:
Inspected By:

WELL INSPECTION FORM
, Iowa Ar~y Ammunition Plant

Q~.S"~:.:,c> Ict.~ "'':\ lAd. ~c.. <>, "" ...Jp_ N
U'"'\.,'C....... ?'n.....,At.r· Date Inspected: S;-.)-£)J

~'~M'iA:--. Time Inspected: ---','-O_·l....t ...b _

Well Location (describe):

A)(\r",lv\"~\: LO/1.l'-r (~(' -\h ~ ~\-, \e...$:\\ "",.~ \~ --\k.
ht'~er,J.~,>\- d -ht. ""'O·.J") J 3

Located By: IMJP v" IGPS } l'bther:

Photo Reference:
-

.~.\\ 2-,

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? v
Well Number: v

Detefs): V

Depthfs): V
Instlllled By: V

Other: -
Surface casing inplace? V A)t' 0.-1'1"",),,;... .11'

Concrete pad inplace? V ~
..)

)J;;.

Bumper posts in place?
,

V
Survey mark present? v'
Standing or Ponded water around well? ;.../

Evidence of collision damage? ......--
Evidence of frost heaving? ..

V

Evidence of well subsidence? L/"'

Evidence of casing degradation? a,...--"'"

Type of inner casing? PVC ..{)(.1 a.,~ -\....4...... r,.s, ,.••.N'

,J

Well Appears: Usable W Unusable D Cannot Evaluate D

Rgure 4·2
WELL INSPECTION FOR··""~

SITE GROUNDWATER INVESTIGATION
IOWA ARMY AMMUNITION PLANT

Middletown, IowaI--IAR.ZA Consulling Engineers and Scienti&ts

l
£

tu... -.a



7

o

-

--,

HARZA I!2'MltOI'lMEM'AL. SDlVlCl:S. INC.

WELL INSPECTION FORM
Iowa Army Ammunition Plant

fJt.;; "'...,..\-< J ':l';J Ii eJh. or """r·$
~-.:}-'7]Well Number: -. U.J kh...1.:."t;> P'CL.O~\e- Date Inspected:

Inspected By: )c~ ~tr... Time Inspected: II: ':t

Well Location (describe):

Sl'~;.;~kt"s..-+- r r..1 ...r rl -\h (\Jr...c,,\' L,\"y;(, \\ 77t/~ J.!>. -H.t:
~

•
J3S("~ . l'I1o~L cL ('.. -A 1'"). , &J

Located By: IMap I-/' IGPS I I01lJer: .
Lf

l?o\' ;) ?h.o~ f2Photo Reference: \

Item Yes No CommentlDescription

Lock inplace7 v/

Well clearly labelled7 /
Well Number: v"

Datefs): ./

Depthfs): ~

Installed By: ~

Other: V
Surface casing inplace7 V ,{)2> .t'I_"" ; ... "
Concrete pad inplace7 V A.~ O'\,..}

v

Bumper posts in place7
,

V

Survey mark present7 v
Standing or Ponded water around well7 V

Evidence of collision damage7 V

Evidence of frost heaving7 V Cr.......·.-c-\:.. ,s UrC)(..~J
Evidence of well subsidence7 v"
Evidence of casing degradation7 V
Tvno f'\f innor ,..o;:aC!''''''''?

I ·WL. UO r--¢\J.:~ Cos~ ""S' II' ,,-- _...... _. --_..... '
i

Well Appears: Usable~ Unusable D Cannot Evaluate D

-

Figure 4·2

WELL INSPECTION FORM

f SITE GROUNDWATER INVESTIGATION

i I--IAR..ZA Consulting Engineers and Scientists

IOWA ARMY AMMUNITION PLANT

I Middletown, Iowa
-

II



I-{

-

r

I I' I ..
:t V

HARZA I!NVDlONME'lTAL sDlVJCE5. I!'IC.

~' rI ,"" j ~

0'w-:;:LL INSPECTiON FOnwl
\) :\- Iowa Arr!lY Ammunition Plant
c:~~"",-('~ ~ (..\o..k,,- c ..; s.wf'.<::....

Well Number: LM. A.);J2£rt.()?'nCW'\(~ Date Inspected: $·...,)·il
Inspected By: 3r i~!L TIme Inspected: It: I.)..

Well Location (describe):

Sc ~I..:t''''\- Co:l ",r cL ~ (( CSt.- ,~, \\ . --rA,~ (.$

~ /~,'''.J'( t.!(.t( \, JJt;..~ 'a! ~ ~ro.JO c0 5
Located By: IMapV'I GPS IOther: '" .

~
~\\ z" Pk.t.-b ~Photo Reference: , t

Item Yes No Comment/Description

Lock inplace7 V
~

Well clearly labelled? vI--
Well Number: V

Datefs): j,/

Depthfs): ",/

0Installed By: ;,/"

Other: VI--'

Surface casing inplace7 ......- ,ul> -- - ~~.",)t

Concrete pad inplace? ,./ J.:.t'> '~.
'-"

Bumper posts in place? ,./
1

Survey mark present? ..,/

Standing or Ponded water around well? /

Evidence of collision damage? ./

Evidence of frost heaving? /
Evidence of well subsidence? v
Evidence of casing degradation7 ,/'

Type of inner casing7 PvL J..:t) \?,f"\to,,\..~ (~S.~",~....

Well Appears: Usable 0'Unusable 0 Cannot Evaluate 0

Figure 4-C'

.. WELL INSPECTION FOR~
l SITE GROUNDWATER INVESTIGATION .£
i I--IARZA. Consulling Engineers and Scienli.sts

IOWA ARMY AMMUNITION PLANT

1 Middletown, Iowa
-

.1
u



/! Cf ()

..
HARZA ENVDlONMENTAL 5EJtVlCES. INC.

Well Number:

Inspected By:

WELL INSPECTION FORM
Iowa Army Ammunition Plant

Ot:,- ...~\t~ ':>~ ~~ ...t ... oS :. ... IP-/J

Ur"vl..'-'oq,,) P'C"tc:,""t.\cr Date Inspected: S"c)- '17
J.:.-e M;?.'\I... Time Inspected: ---<"....;.'_:,;...:4. _

Well Location (describe):

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? V

Well clearly labelled? v
Well Number: v'

Datefs}: ............

Depthfs}:
~

Installed By: ~

Other: v
Surface casing inplace? ,............

Concrete pad inplace? /

Bumper posts in place? V"

Survey mark present? V"
Standing or Ponded water around well? .,..r

Evidence of collision damage? v"

Evidence of frost heaving? V--

Evidence of well subsidence? V"""

Evidence of casing degradation? V ~ i> ~\,.Jr

Type of inner casing? .~ .i)~ We. I • + .....Nt' (:).....\p,. ~ve ~'IV~:
-'

Well Appears: Usable C2r Unusable D cannot Evaluate D

Figure 4-2

WELL INSPECll0N FORM
SITE GROUNDWATER INVESTIGATION

IOWA ARMY AMMUNITION PLANT
Middletown, IowaI--IARZA Consulling Engineers andScientists

o}
i

1....._----------------------------------------_...
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[ '..
..
BARZA ENVDtONMlNl'AL SDVlCES. INC.

\ I 0' , WELL INSPECTION FORM
Iowa ArfIlY Ammunition Plant
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S /~I '0Well Number: t.n nt-W\hv-t'.1 '5t4f '6 ~'tl"""'l.- Date Inspected:
Inspected By: ~"t. hoJ~ Time Inspected: i;}.~o')
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$h 1\\...- 'A~\- rrv "r "J.. 4L ~ I.\\\.. L\ ,.l'~ C,\\ L. ._J L~

"'1'~\ \r. r.,,!:.'\-
\-I I

located By: IMaPV'I GPS IOther: .
If ~

Photo Reference: 'Qr.\~ ~, ~~ \J

Item Yes No Comment/Description

Lock inplace? V
L,..

Well clearly labelled? V
l-

WeI/ Number: 1/
I---

Date's}: V
L,..

Depth/s}: £.'"

0Installed By: j.,/

Other: I./"
i---

Surface casing inplace7 Vl.-

Concrete pad inplace7 V
i---

Bumper posts in place? i/
Survey mark present? ,/
Standing or Ponded water around well? V
Evidence of collision damage? .,/'

Evidence of frost heaving? V lV\;~1~c. c....J ~ \l"C1.6...,.-tr: ~~
b.··...- cc.... /""

Evidence of well subsidence? v
Evidence of casing degradation7 v'

Type of inner casing7 pjC. L'i: o".,..\•.. ~~ r"l,tv'
) -oJ

Well Appears: usab/e0 Unusable D Cannot Evaluate 0

Figure 4·tl
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HARZA I!2'lVDlONM!l'iTAL SD.VJCES. INC.

Well Number:
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WELL INSPECTION FORM
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Well Location (describe):
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P" \,,~r' s11\ •

c....er,,-<U"' et. ~~\,.
n

Located By: KMa"P\ IGPS IOther:

Photo Reference:

o

Item Yes No Comment/Description

Lock inplace? /
Well clearly labelled? /

Well Number:

Datefs):

Depth(s):

Installed By:

Other:

Surface casing inplace? / l'\o C n.":' ....~
Concrete pad inplace? / _~ oJ -\.0 t _c.o''XJ<l,.; ~ tI"-

Bumper posts in place? /
Survey mark present? / t>\4. ~\t'J

Standing or Ponded water around well? I
Evidence of collision damage? /
Evidence of frost heaving? /
Evidence of well subsidence? /
Evidence of casing degradation? I ~..... r£1V\. ~c;,,....... (\, c:l. ~ ... "t ",-

Type of inner casing? -- •
t·,; c.:...

Well Appears: Usable D Unusable 0 Cannot Evaluate D

Figure 4-2
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APPENDIX J
ANALYTICAL DATA SUMMARY

J-1 Harza (1997) Data

J-2 Mason & Hanger (Second Cycle FY97) Data

J-3 JAYCOR (1996) Data
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APPENDIX J
ANALYTICAL DATA SUMMARY

J-1 Harza (1997) Data



EXPLOSIVES DETE( IN GROUNDWATER
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GROUNDWATER

Pl'oposed PRG 1.8 1 2 5 5 NA 370 370 NA 370 2 3.4 400 NA ug/l

Saurce (11 PRG HAL HAL 10-4CR 10·4CR PRG PRG PRG HAL PRG HAL

H06 A 01 04 00 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 ug/l 0

H06 B 01 04 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0

H06 C 01 04 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 . < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0

H06 0 01 04 00 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 < 1.3 ug/l 0

H06 E 01 04 00 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0

H06 F 01 04 00 < 1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 ug/l 0

H06 G 01 04 00 <1.3 .. <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 4

H06 JAW620 01 03 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 1 : < 1.3 <1.3 <1.3 ug/l 2.8

H06 JAW621 01 03 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 ug/l 0

H06 JAW622 01 03 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3

~<"
<1.3 <1.3 ug/l 0

Hl0 A 01 03 00 <13.0 <13.0 <13.0 : <13.0 20.0 <13.0 <13.0 14.0 <13.0 .. <13.0 220 <13.0 ug/l 1461.8

Hl0 B 01 03 00 <1.3 ... <1.3 <1.3 <1.3 8.1 <1.3 <1.3 5.9 <1.3 • <1.3 82.0 <1.3 ug/l 346

H12 A 01 03 00 < 1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 0.46 J <1.3 <1.3 <1.3 ug/l 1.76

H12 B 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 ' • <1.3 1.2 J <1.3 ug/l 6.1

H12 C 01 03 00 <1.3 0.46 J <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 1.6 <1.3 <1.3 <1.3 < 1.3 ug/l 2.06

H12 0 01 03 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 ug/l 0

H12 E 01 03 00 <1.3 0.95 J <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0.95

H12 G 01 03 00 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 ug/l 0

H12 I 01 03 00 <13.0 <13.0 <13.0 <13.0 <13.0 130 <13.0 <13.0 74 <13.0 .. <13.0 • <13.0 ug/l 5874

H12 JAW70 01 03 00 <13.0 <13.0 <13.0 <13.0 <13.0 21.0 <13.0 <13.0 23.0 <13.0 .. <13.0 130 <13.0 ug/l 1374

H12 JAW71 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 2.6 <1.3 ug/l 14.3

H12 JAW72 01 03 00 <13.0 <13.0 <13.0 <13.0 <13.0 30.0 <13.0 <13.0 19.0 <13.0 ... <13.0 140 <13.0 ug/l 1789

H12 JAW73 01 03 00 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 .. <1.3 4.7 <1.3 ug/l 194.7

H13 B 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 0.56 J < 1.3 <1.3 <1.3 <1.3 ug/l 0.56

H13 0 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 1.6 <1.3 < 1.3 ug/l 1.6

H13 E 01 03 00 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 ug/l 0

H13 F 01 03 00 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 <1.3 <1.3 ug/l 0

H13 G54 01 03 00 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 2.8 <1.3 <1.3 <1.3

~
<1.3 <1.3 ug/l 2.B

H13 G55 01 03 00 <1.3 0.43 J <1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 2.63

H13 I 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 ug/l 0

H16 A 01 03 00 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 2.9 < 1.3 <1.3 <1.3 < 1.3 •• < 1.3 2.1 ug/l 9

H16 B 01 03 00 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0

H16 C 01 03 00 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 ug/l 0

H16 D 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/l 0

H16 E 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 ug/l 0

H16 I 01 03 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 2.2 <1.3 <1.3 <1.3 0.47 J : <1.3 1.3 ug/l 7.77
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EXPLOSIVES DETECTED IN GROUNDWATER
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I '" I I
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H16 JAW53 01 03 00 <1.3 < 1.3 <1.3 .- < 1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3

J~
<1.3 <1.3 < 1.3 ua/l 0

H16 JAW54 01 03 00 <1.3 < 1.3 < 1.3 •• <1.3 87.0 < 1.3 < 1.3 26.0 J <1.3 .. <1.3 210 < 1.3 ug/l 1833

H16 JAW55 01 03 00 <1.3 < 1.3 < 1.3 < 1.3 < 1.3 <1.3 < 1.3 < 1.3 < 1.3 < 1.3 0.87 <1.3 3.9 < 1.3 ug/l 4.77
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VOCs DETECTED IN GROUNDWATER

l:
~

.s::.
III Q;

III l: 0
l: III 0III N ::>III III III -5 l:

'tJ III l: l: III li:
III

'§ l: ~ III III .c 0':::
c: III 0

Sample ID Units III III III l: .s::. .s::.
0

III >- '0
l: N :E

N III III

~ ~
l: -5 0III l: l: N l: :E III

N III U III l: III .s::. III :El: .c co III E N 0 0 IJ

B ,§III l: Ci IJIII
~ l: >- .c ... III :EIII .c >- .E .s::. I .= .=c: III III C. .c u u 0

III ~ ::> >- l: 0 C. 0 0 Ci Ci ": I I
N ::> co .s::. III C- o 0 0 J: '" "!.
l: co I ... :J ~ I I I ,~IJ 0 :E :E '"III I III III 0 I ": ": 'Vi .= . ":
co l: oil ~ I- oil l: U U ~ ~ IJ ~ ~

GROUNDWATER
Proposed PRG ua/l 5 NA 61 5 1000 NA NA 100 100 790 7 70 5 2.4 59000
Source /11 MCl PRG MCl MCl MCl MCl PRG MCl MCl MCl PRG PRG

Hl0 A ua/l
Hl0 B ua/l 10.4 B
Hll A3 ug/l 3 B
Hl1 B4 ua/l 2 12 3 B 3 1 8 : 20 2 280.
H11 C1 ua/l 3.1 B 60
H11 Cl ua/l 130
Hll C2 ua/l 2 93 3 15
Hll 01 ua/l 11
Hll E1 ua/l
Hl1 F1 ua/l ~ ...-
Hl1 FlO ua/l 33 B 2500
Hll F12 ua/l 75 B 2300
Hl1 F4 ull/l 2000 B ..Hl1 F5 ua/l 2000 B •••••
Hl1 F7 ua/l 2000 B ••••
H11 F9 ua/l 11000
H12 A ua/l 7.2 B
H12 B ua/l
H12 C ua/l 4.6 JB
H12 0 ua/l 5.2
H12 E ull/l 21.7 B
H12 G ull/l 5.5 B

~
H12 I ua/l 3.1
H12 JAW70 ua/l 3.3
H12 JAW71 ua/l 4.3 .-H12 JAW72 ua/l 5.2
H12 JAW73 ua/l 4.4
H16 A ua/l 6.7 B
H16 B ua/l
H16 C ua/l
H16 0 ua/l
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SVOCs DETECTED IN GROUNDWATER

:;
iii

C) .::::
:; ~
iii Q.

.:::: ~ III

Sample ID ~ x UC)Q. .:::: 0
~ >- >
c .:::: III
C) 0; ..J
.0 I oct:
} ~ I-
:> '" 0

Units al iii I-

GROUNDWATER
ProDosed PRG NA 6
Source (1 I MCL

H06 A 01 04 00 ua/L 0
H06 B 01 04 00 ua/L 0
H06 C 01 04 00 ua/L 0
H06 D 01 04 00 ug/L 0
H06 E 01 04 00 ua/L 0
H06 F 01 04 00 ua/L 0
H06 G 01 04 00 ua/L 0
H06 JAW620 01 03 00 ua/L · 76.7
H06 JAW621 01 03 00 ua/L • : 70.8
H06 JAW622 01 03 00 ua/L · 26.4
H10 A 01 03 00 ua/L 0
H10 B 01 03 00 ua/L 0
H12 A 01 03 00 ua/L 2.7 J 2.7
H12 B 01 03 00 ua/L 0.78 J 3.4 J 4.18
H12 C 01 03 00 ua/L 0
H12 D 01 03 00 ua/L 2.2 JC= 6.4
H12 E 01 03 00 ug/L 6.8
H12 G 01 03 00 ua/L 0
H12 I 01 03 00 ua/L 16.1
H12 JAW70 01 03 00 ua/L 5 J 5
H12 JAW71 01 03 00 ug/L

II
4.3

H12 JAW72 01 03 00 ug/L 6.7
H12 JAW73 01 03 00 ua/L 7.7
H16 A 01 03 00 ug/L 3.3 J •. 14.2
H16 B 01 03 00 ug/L 0
H16 C 01 03 00 ug/L 0
H16 D 01 03 00 ug/L 0
H16 E 01 03 00 ua/L 0
H16 I 01 03 00 ua/L 2.6 J 5.6 J 8.2
H16 JAW53 01 03 00 ua/L 5.2 J 5.2
H16 JAW54 01 03 00 ua/L 0
H16 JAW55 01 03 00 ua/L · . 6.4
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TAL METALS IN GROUNDWATER (DISSOLVED)

~
UJ

~ ~
VI

~ >- ~
~

:J UJ
Sample ID c :J Z U :J ~ :J Ui Z >-

~ Z 0 ~ :J ~ I- ~ <{ ~

Z ...J :J UJ :J
~ ~ ...J ...J UJ Z l.J ...J

:J ~ U 0 <{ U UJ

i= UJ >- Q. Z a l.J z :.£:::l VI ~ a ...J ~ Cll Q. ~
~ 0 ~ <{ <{ U...J Z ~

~
UJ <{ <{ :r: 0 0 UJ

<{ <{ <{ Cll U U U U U ~ .J ~ ~ ~ Z
Proposed PRG mg/l 37 0.003 0.05 2 0.004 0.005 600 0.1 NA 1.3 6 0.015 150 1.7 0.002 0.1

Source PRG HAL MCl MCl MCl MCl RDA MCl MCl RDA MCl RDA PRG MCl HAL

GROUNDWATER (DissolvedI

Hl0 A 01 03 00 mg/l ND ND ND 0.11 ND ND 65 ND ND ND ND ND 28.8 0.03 NO NO

Hl0 B 01 03 00 mg/l ND ND ND 0.15 ND ND 52.6 ND ND ND ND ND 22.9 0.1 ND ND

H12 A 01 03 00 mg/l ND ND ND 0.14 ND ND 63.4 ND ND ND ND ND 25 0.044 ND ND

H12 B 01 03 00 mgfL ND ND ND 0.13 ND ND 53.1 ND ND ND ND ND 22.5 0.078 ND ND

H12 C 01 03 00 mg/l ND ND 0.016 0.44 ND ND 97.7 ND ND ND ND ND 35.1 0.059 ND ND

H12 D 01 03 00 mg/L ND ND 0.001 0.2 ND ND 90.3 ND ND ND 0.066 ND 37.7 0.11 ND 0.022

H12 E 01 03 00 mg/l 0.17 ND ND 0.064 ND ND 56.4 ND ND ND 0.17 ND 25.2 0.0067 ND ND

H12 G 01 03 00 mgfL ND ND ND 0.11 ND ND 87.8 ND ND ND ND ND 37.4 0.12 ND ND

H12 I 01 03 00 mg/l ND ND ND 0.07 ND ND 54.1 ND ND ND ND ND 24.3 0.029 ND ND

H12 JAW70 01 03 00 mg/L ND ND ND 0.082 ND ND 68.3 ND ND ND ND ND 31.3 ND ND NO

H12 JAW71 01 03 00 mg/L ND ND ND 0.067 ND ND 63.4 ND ND ND ND ND 24 ND ND ND

H12 JAW72 01 03 00 mgfL ND ND ND 0.071 ND ND 54.6 ND ND ND ND ND 24.6 0.028 ND ND

H12 JAW73 01 03 00 mg/L ND ND ND 0.063 ND ND 60.4 ND ND ND ND ND 27 ND ND ND

H13 B 01 03 00 mg/L ND ND ND 0.08 ND ND 47.2 ND ND ND 1.5 ND 43.9 0.31 ND ND

H13 D 01 03 00 mg/L ND ND 0.0036 0.67 ND ND 125 ND ND ND ND ND 52.1 0.098 ND ND

H13 E 01 03 00 mg/L ND ND 0.00053 0.06 ND ND 259 ND ND ND 0.89 ND 98.6 0.27 ND ND

H13 F 01 03 00 mg/L ND ND 0.0012 0.35 ND ND 112 ND ND ND ND ND 42.1 0.14 ND ND

H13 G54 01 03 00 mg/L ND ND 0.00062 0.12 ND ND 80.1 ND ND ND ND ND 45.9 0.0092 ND ND

H13 G55 01 03 00 mg/L ND ND 0.00068 0.04 ND ND 225 ND ND ND 0.28 ND 76.7 1.3 ND ND

H13 I 01 03 00 mgfL ND ND 0.00065 0.12 ND ND 79.5 ND ND ND ND ND 45.6 0.008 ND ND

H16 A 01 03 00 mgfL ND ND ND 0.36 ND ND 101 ND ND ND 1.6 ND 35.2 0.088 ND ND

H16 B 01 03 00 mg/L 2.1 NO 0.00059 0.12 ND ND 68.2 ND ND ND 1.4 ND 26.3 0.19 ND ND

H16 C 01 03 00 mgfL ND ND ND 0.14 ND ND 56.8 ND ND ND NO NO 20.8 0.13 ND ND

H16 D 01 03 00 mg/L ND ND ND 0.087 ND ND 59.3 ND ND ND ND ND 21.6 0.12 ND ND

H16 E 01 03 00 mg/L NO NO ND 0.26 ND ND 113 ND ND ND ND ND 38.5 0.57 ND ND

H16 I 01 03 00 mgfL ND ND ND 0.35 ND ND 100 ND ND ND 1.4 ND 35 0.079 ND ND
H16 JAW53 01 03 00 mg/L ND ND 0.00055 0.1 ND ND 61.7 ND ND ND ND ND 22.2 0.38 ND ND
H16 JAW54 01 03 00 mg/L ND ND ND 0.091 ND ND 53.3 ND ND ND ND ND 22.2 0.0086 NO ND
H16 JAW55 01 03 00 mgfL NO ND 0.00065 0.1 ND ND 62.4 ND ND ND ND ND 20.9 0.19 ND ND
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TAL METALS IN GROLJ,.L>WATER (DISSOLVED)

:J
~

~
0

II ~ t.
Sample ID 'c :J ~ ~ :J ~

~ iii :J ::!: :J 15 0Vl ex: :J
<t. z ~

:J ..J <t. Z
f- ~ > 15 <t. Z u <t...J Z0 ~

..J 0 1:
~ >-c.. Vl iii Vl f- N u

Proposed PRG mg/L 2925 0.05 0.1 5000 0.0005 0.26 2 0.2

Source RDA MCL HAL RDA MCL PRG HAL HAL

GROUNDWATER (DissolvedI

Hl0 A 01 03 00 mg/L ND ND ND 13.5 ND ND ND ND

Hl0 B 01 03 00 mg/L ND ND ND 43.9 ND ND 0.048 ND

H12 A 01 03 00 mg/L ND 0.015 ND 14.5 ND ND 0.19 ND

H12 B 01 03 00 mg/L ND 0.0018 ND 12.2 ND ND 0.083 ND

H12 C 01 03 00 mg/L ND ND ND 37.8 ND ND 0.68 ND

H12 D 01 03 00 mg/L 1.6 ND ND 30.3 ND ND 0.15 ND

H12 E 01 03 00 mg/L 1.8 0.0013 ND 7.2 ND ND 0.11 ND

H12 G 01 03 00 mg/L ND 0.00088 ND 16.1 ND ND 0.0072 ND

H12 I 01 03 00 mg/L ND ND ND 11.9 ND ND 0.017 ND

H12 JAW70 01 03 00 mg/L ND ND ND 13.2 ND ND ND ND

H12 JAW71 01 03 00 mg/L ND ND ND 24.6 ND ND ND ND

H12 JAW72 01 03 00 mg/L ND ND ND 12.3 ND ND 0.011 0.012

H12 JAW73 01 03 00 mg/L ND ND ND 13.1 ND ND ND ND

H13 B 01 03 00 mg/L ND ND ND 6.3 ND ND 0.058 ND

H13 D 01 03 00 mg/L 4.5 ND ND 50.7 ND ND ND ND

H13 E 01 03 00 mg/L 2.4 ND ND 23.5 ND ND ND ND

H13 F 01 03 00 mg/L 2.4 ND ND 26.7 ND ND ND ND

H13 G54 01 03 00 mg/L 1.5 ND ND 15.7 ND ND 0.01 ND

H13 G55 01 03 00 mg/L 1.8 ND ND 28.5 ND ND ND ND

H13 I 01 03 00 mg/L 1.5 0.00079 ND 15.6 ND 0.0088 ND ND

H16 A 01 03 00 mg/L 1.7 ND ND 48.3 ND ND 0.08 ND

H16 B 01 03 00 mg/L ND 0.0013 ND 16.4 ND ND ND ND

H16 C 01 03 00 mg/L ND ND ND 19.1 ND ND 0.0073 ND

H16 D 01 03 00 mg/L ND 0.00062 ND 15.2 ND ND 0.011 ND

H16 E 01 03 00 mg/L 1.8 ND ND 30.9 ND ND ND ND

H16 I 01 03 00 mg/L 1.5 ND ND 49.8 ND ND 0.073 ND

H16 JAW53 01 03 00 mg/L 1.7 ND ND 14.2 ND ND ND ND

H16 JAW54 01 03 00 mg/L ND 0.0011 ND 22.4 ND ND ND ND

H16 JAW55 01 03 00 mg/L ND ND ND 15.3 ND ND ND ND
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TAL METALS IN GROUNDWATER (TOTAL)
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Proposed PRG mgfL 37 0.003 0.05 2 0.004 0.005 600 0.1 NA 1.3 6 0.015 150 1.7 0.002 0.1

Source PRG HAL MCl MCl MCl MCl RDA MCl MCl RDA MCl RDA PRG MCl HAL

GROUNDWATER ITotall

Hl0 A 01 03 00 mgfl NO NO NO 0.11 NO NO 62.4 NO NO
NO_

NO 27.6 0.03 NO NO

Hl0 B 01 03 00 mgfl 7.9 NO 0.003 0.21 NO NO 67.1 0.063 0.009 0.013 • : 0.0072 27.6 0.39 NO 0.51

H12 A 01 03 00 mgfl 0.49 NO NO 0.085 NO NO 55.2 0.0081 NO NO 1 0.001 22.1 0.047 NO NO

H12 B 01 03 00 mgfl 0.12 NO 0.00056 0.12 NO NO 48.3 NO NO NO 0.18 NO 20.5 0.073 NO NO

H12 C 01 03 00 mg/l 0.12 NO 0.014 0.42 NO NO 92.2 NO NO NO 0.3 NO 32.9 0.067 NO NO

H12 0 01 03 00 mg/l 1.7 NO 0.0028 0.21 NO NO 108 0.087 NO NO 5 0.0036 38.2 0.22 NO 0.08

H12 E 01 03 00 mg/l NO NO NO 0.065 NO NO 60.7 NO NO NO NO NO 27.1 NO NO NO

H12 G 01 03 00 mgfL 0.58 NO 0.00063 0.11 NO NO 83.3 0.0052 NO NO 1.4 NO 35.1 0.16 NO NO

H12 I 01 03 00 mgfl NO NO NO 0.069 NO NO 50.6 NO NO NO 0.14 NO 22.5 0.041 NO 0.026

H12 JAW70 01 03 00 mgfl NO NO NO 0.078 NO NO 63.2 NO NO NO NO NO 28.8 NO NO NO

H12 JAW71 01 03 00 mg/L 0.63 NO 0.00096 0.078 NO NO 59.1 NO NO NO 1.4 0.002 22.2 0.13 NO NO

H12 JAW72 01 03 00 mg/l NO NO NO 0.069 NO NO 50.6 NO NO NO NO 0.001 22.5 0.088 NO NO

H12 JAW73 01 03 00 mg/l 0.39 NO NO 0.07 NO NO 58 NO NO 0.013 0.93 0.0012 25.9 0.09 NO 0.024

H13 B 01 03 00 mg/l NO NO NO 0.077 NO NO 43.4 0.005 0.0054 NO 1.7 NO 40.3 0.3 NO NO

H13 0 01 03 00 mg/L 0.083 NO 0.0044 0.64 NO NO 117 NO NO NO 0.91 NO 47.8 0.1 NO NO

H13 E 01 03 00 mgfl 0.051 NO NO 0.059 NO NO 250 NO NO NO 1.2 NO 93.5 0.25 NO NO

H13 F 01 03 00 mg/L 7 NO 0.0056 0.39 NO NO 111 0.024 0.0091 0.02 • 0.0074 42 0.35 NO 0.026

H13 G54 01 03 00 mg/L NO NO 0.001 0.13 NO NO 74.5 NO NO NO 0.19 0.0022 41.6 0.13 NO NO

H13 G55 01 03 00 mg/l 0.052 NO 0.0015 0.047 NO NO 270 0.0084 0.011 NO 1.4 NO 94.2 NO NO

H13 I 01 03 00 mg/L NO NO 0.00096 0.13 NO NO 74.1 NO NO 0.013 0.24 0.0012 41.7 0.12 NO 0.021

H16 A 01 03 00 mg/l 0.08 NO NO 0.36 NO NO 96.2 0.0077 NO NO 2.2 NO 32.8 0.091 NO NO

H16 B 01 03 00 mg/L 8.1 NO 0.0037 0.2 NO NO 79.7 0.076 0.098 0.016• 0.0076 28.7 0.44 NO 0.068

H16 C 01 03 00 mg/L 0.79 NO 0.00052 0.14 NO NO 55.2 0.018 NO NO 2.2 0.0021 20.2 0.16 NO NO

H16 0 01 03 00 mg/L NO NO NO 0.087 NO NO 56 NO NO NO 0.13 0.0016 20.5 0.11 NO NO

H16 E 01 03 00 mg/L 0.057 NO NO 0.25 NO NO 106 NO NO NO 0.18 0.0011 35.4 0.54 NO NO

H16 I 01 03 00 mg/L NO NO 0.00071 0.34 NO NO 92.6 0.0056 NO NO 2.1 0.0018 31.7 0.08 NO NO

H16 JAW53 01 03 00 mg/l 0.1 NO 0.00078 0.099 NO NO 56.8 NO NO NO 0.27 NO 20.4 0.41 NO NO

H16 JAW54 01 03 00 mg/l NO NO NO 0.087 NO NO 49 NO NO NO NO NO 20.3 0.01 NO NO

H16 JAW55 01 03 00 mg/l NO NO 0.00079 0.099 NO NO 59 NO NO NO 0.075 NO 19.5 0.16 NO NO
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TAL METALS IN GROUNDWATER (TOTAL)
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Proposlld PRG mg/L 2925 0.05 0.1 5000 0.0005 0.26 2 0.2

Source RDA MCL HAL RDA MCL PRG HAL HAL

GROUNDWATER (Totllil

Hl0 A 01 03 00 mg/L ND ND ND 13 ND ND ND 0.011

Hl0 B 01 03 00 mg/L 2.9 ND ND 40.7 ND 0.022 0.1 ND

H12 A 01 03 00 mg/L ND 0.001 ND 11.1 ND ND 0.069 ND

H12 B 01 03 00 mg/L ND 0.0013 ND 11.2 ND ND 0.09 ND

H12 C 01 03 00 mg/L ND ND ND 38.2 ND ND 0.83 ND

H12 D 01 03 00 mg/L 1.6 ND ND 24.9 ND 0.0057 0.13 ND

H12 E 01 03 00 mg/L ND 0.0016 ND 8.2 ND ND 0.065 ND

H12 G 01 03 00 mg/L ND 0.00057 ND 14.7 ND ND 0.029 ND

H12 I 01 03 00 mg/L ND ND ND 11.9 ND ND 0.016 ND

H12 JAW70 01 03 00 mg/L ND ND ND 11.9 ND ND ND 0.015

H12 JAW71 01 03 00 mg/L ND 0.00052 ND 23.9 ND ND 0.08 ND

H12 JAW72 01 03 00 mg/L ND ND ND 10.6 ND ND ND 0.014

H12 JAW73 01 03 00 mg/L ND ND ND 12.3 ND ND 0.04 ND

H13 B 01 03 00 mg/L ND ND ND 6.1 ND ND 0.028 ND

H13 D 01 03 00 mg/L 3.8 ND ND 45.8 ND ND 0.0073 ND

H13 E 01 03 00 mg/L 2 ND ND 22 ND ND ND ND

H13 F 01 03 00 mg/L 3.1 0.00053 ND 24.6 ND 0.032 0.06 ND

H13 G54 01 03 00 mg/L ND ND ND 14.2 ND ND 0.035 ND

H13 G55 01 03 00 mg/L 3.3 ND ND 34.4 ND ND 0.013 ND

H13 I 01 03 00 mg/L 1.7 ND ND 14.7 ND 0.087 ND ND

H16 A 01 03 00 mg/L 1.7 ND ND 44.6 ND ND 0.12 ND

H16 B 01 03 00 mg/L 2.5 0.0011 ND 16.9 ND 0.025 0.052 ND

H16 C 01 03 00 mg/L 1.9 ND ND 18.3 ND ND 0.023 ND

H16 D 01 03 00 mg/L ND ND ND 14.7 ND ND ND ND

H16 E 01 03 00 mg/L 1.8 ND ND 28.4 ND ND 0.025 ND

H16 I 01 03 00 mg/L 1.8 ND ND 43.1 ND ND 0.56 ND

H16 JAW53 01 03 00 mg/L ND ND ND 13.1 ND ND 0.0075 ND

H16 JAW54 01 03 00 mg/L ND 0.0011 ND 20.7 ND ND ND ND

H16 JAW55 01 03 00 mg/L 1.8 ND ND 14.9 ND ND 0.055 ND
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WATER QUALITY PARAMETERS IN GROUNDWATER
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GROUNDWATER

H12 A 01 03 00 237 ND ND 7.4 295 28.4 27.6 ND ND mall

H12 B 01 03 00 195 1 ND 7.2 266 ND 44.6 ND ND mall

H12 C 01 03 00 473 1.5 ND 7.7 484 84.3 8.2 ND 6.7 mall

H12 0 01 03 00 745 3 ND 7.3 462 1320 9.5 ND 3.7 mall

H12 E 01 03 00 252 2.2 NO 7.1 292 8.5 21.3 ND ND mall

H12 G 01 03 00 317 5.3 NO 7.8 444 131 73.5 NO ND mall

H12 I 01 03 00 206 1.9 ND 7.5 261 NO 31.1 NO NO mall

H12 JAW71 01 03 00 242 2.8 ND 7.7 290 33.5 34.8 ND ND mall

H12 JAW72 01 03 00 211 1.9 ND 7.2 245 ND 30.2 ND 1.5 mall

H12 JAW73 01 03 00 201 20.1 ND 7.5 284 10.1 40.7 ND ND mall

H13 B 01 03 00 297 1.1 ND 7.8 284 5.4 6.1 NO 1 mall

H13 0 01 03 00 521 4.4 ND 7.9 611 11 87.3 ND 3.1 mall

H13 E 01 03 00 581 4.5 ND 7.4 1300 7.1 186 ND 1.3 mall

H13 F 01 03 00 453 3.4 ND 7.1 520 180 45.8 ND 4.6 mall

H13 G54 01 03 00 373 5.6 ND 7.4 385 1.9 22.3 ND ND mall

H13 G55 01 03 00 508 8.4 ND 6.7 1710 12.8 401 ND ND mall

H13 I 01 03 00 373 5.6 ND 7.4 368 ND 22.3 ND 1 mall

H16 A 01 03 00 501 1.5 ND 7.6 461 8.6 ND ND 3.7 mall

H16 B 01 03 00 329 1.9 ND 7.4 334 469 21.2 ND ND mall

H16 C 01 03 00 259 1.3 ND 7.5 245 60.8 4.9 ND 1.3 mall

H16 0 01 03 00 224 ND ND 7.5 238 3.1 29.1 ND ND mall

H16 E 01 03 00 481 1.2 ND 7.5 481 ND 21.9 ND ND mall

H16 I 01 03 00 506 1.4 ND 7.6 459 5.4 ND ND 4.1 mall

H16 JAW53 01 03 00 262 3.3 ND 7 263 ND 6.1 ND ND mall

H16 JAW54 01 03 00 206 10 ND 7.1 248 ND 37.3 ND ND mall

H16 JAW55 01 03 00 252 1.9 ND 7.5 286 ND 22 ND 1.1 mall
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EXPLOSIVES DETE IN SURFACE WATER
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SURFACE WATER

H07 A 01 06 00 <1,3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1,3 <1.3 <1.3 ug/L 0

H07 B 01 06 00 <1.3 <1.3 <1.3 <1,3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 0.72 J < 1.3 <1.3 <1.3 ug/L 0.72

H07 C 01 06 00 <1.3 <1.3 <1.3 < 1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 0.51 J <1.3 <1.3 <1.3 uglL 0.51

H07 0 01 06 00 < 1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/L 0

H07 E 01 06 00 < 1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 9.3 <1.3 23.0 <1.3 ug/L 32.3

H07 F 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 5.2 <1.3 5.0 <1.3 ug/L 10.2

H07 G 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 ug/L 0

H07 H 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 < 1.3 <1.3 <1.3 <1.3 3.0 <1.3 1.6 <1.3 ug/L 4.6

H07 I 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 3.4 <1.3 1.9 <1.3 ug/L 5.3

H07 J 01 06 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 5.3 <1.3 1.5 <1.3 ug/L 6.8

H07 K 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 1.7 <1.3 0.97 J <1.3 ug/L 2.67

H07 L 01 06 00 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 < 1.3 <1.3 6.2 < 1.3 1.7 <1.3 ug/L 7.9

H07 M 01 06 00 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 6.2 <1.3 1.7 <1.3 ug/L 7.9

H07 N 01 06 00 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 ug/L 0

H07 0 01 06 00 <1.3 < 1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 ug/L 0

H07 P 01 06 00 <1.3 <1.3 <1.3 <1.3 < 1.3 <1.3 <1.3 < 1.3 < 1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 ug/L 0

H07 a 01 06 00 <1.3 <1.3 <1.3 < 1.3 < 1.3 < 1.3 <1.3 < 1.3 <1.3 < 1.3 7.8 <1.3 1.6 <1.3 ug/L 9.4
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VOCs DETECTED IN SURFACE WATER
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SURFACE WATER
H07 A 01 06 00 utl/L 7.4 B 7.4
H07 B 01 06 00 utl/L 12.1 B 12.1
H07 C 01 06 00 uo/L 8.3 B 8.3
H07 0 01 06 00 ua/L 0
H07 E 01 06 00 ua/L 4.5 B 4.5
H07 F 01 06 00 ua/L 12.4 B 12.4
H07 G 01 06 00 ua/L 11.6 B 11.6
H07 H 01 06 00 ua/L 11.7 B 11.7
H07 I 01 06 00 utl/L 10.4 B 10.4
H07 J 01 06 00 ua/L 11.3 B 11.3
H07 K 01 06 00 ug/L 8.8 B 8.8
H07 L 01 06 00 ug/L 0
H07 M 01 06 00 ua/L 0
H07 N 01 06 00 ua/L 9.7 B 9.7
H07 0 01 06 00 utl/L 0
H07 P 01 06 00 utl/L 3.1 JB 3.1
H07 Q 01 06 00 utl/L 7.9 B 7.9
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SVOCs DETECTED IN SURFACE WATER

Sample 10

Units
SURFACE WATER
H07 A 01 06 00 ug/L NONE DETECTED

H07 B 01 06 00 ug/L
H07 C 01 06 00 ug/L
H07 0 01 06 00 ug/L
H07 E 01 06 00 ug/L
H07 F 01 06 00 ug/L
H07 G 01 06 00 ua/L
H07 H 01 06 00 ua/L
H07 I 01 06 00 ua/L
H07 J 01 06 00 ug/L
H07 K 01 06 00 ug/L
H07 L 01 06 00 ug/L
H07 M 01 06 00 ugfL
H07 N 01 06 00 ua/L
H07 0 01 06 00 ug/L
H07 p 01 06 00 ug/L
H07 Q 01 06 00 ug/L
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TAL METALS IN SURFACE WATER (TOTAl)
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SURFACE WATER ITOTAL)

H07 A 01 06 00 mg/L 0.078 NO 0.0013 0.16 NO NO 62.2 NO NO NO 0.23 NO 21.6 0.13 NO NO

H07 B 01 06 00 mg/L 0.073 NO 0.0017 0.14 NO NO 59.7 NO NO NO 0.21 NO 22.1 0.1 NO NO

H07 C 01 06 00 mg/L NO NO 0.0017 0.14 NO NO 61.2 NO NO NO 0.19 NO 22.2 0.076 NO NO

H07 0 01 06 00 mg/L 0.18 NO 0.0016 0.12 NO NO 57.7 NO NO NO 0.33 NO 20.3 0.081 NO NO

H07 E 01 06 00 mg/L 0.19 NO 0.00088 0.12 NO NO 52.3 NO NO NO 0.36 0.0013 19.4 0.061 NO NO

H07 F 01 06 00 mg/L 0.14 NO 0.00087 0.11 NO NO 51 NO NO NO 0.32 0.0014 19.3 0.071 NO NO

H07 G 01 06 00 mg/L 0.52 NO 0.00092 0.12 NO NO 53.3 NO NO NO 0.77 0.002 21 0.12 NO NO

H07 H 01 06 00 mg/L 0.45 NO 0.00093 0.12 NO NO 51 NO NO NO 0.68 0.0017 19.4 0.08 NO NO

H07 I 01 06 00 mg/L 1.2 NO 0.0013 0.15 NO NO 51.4 NO NO NO 1.9 0.003 19.1 0.25 NO NO

H07 J 01 06 00 mg/L 0.38 NO 0.00079 0.11 NO NO 50.2 NO NO NO 0.63 NO 18.2 0.08 NO NO

H07 K 01 06 00 mg/L 0.094 NO 0.0012 0.11 NO NO 54.4 NO NO NO 0.15 NO 19.9 0.035 NO NO

H07 L 01 06 00 mg/L 0.093 NO 0.0012 0.11 NO NO 52.1 NO NO NO 0.24 NO 18.5 0.028 NO NO

H07 M 01 06 00 mg/L 0.16 NO 0.0012 0.11 NO NO 51.7 NO NO NO 0.3 NO 18 0.037 NO NO

H07 N 01 06 00 mg/L 0.085 NO 0.00079 0.073 NO NO 39.5 NO NO NO 0.14 0.001 17.7 0.034 NO NO

H07 0 01 06 00 mg/L 0.16 NO 0.0011 0.094 NO NO 42.5 NO NO NO 0.3 NO 17 0.082 NO NO

H07 P 01 06 00 mg/L 0.056 NO 0.00067 0.059 NO NO 75.4 NO NO NO NO NO 27.3 0.018 NO NO

H07 Q 01 06 00 mg/L 0.13 NO NO 0.067 NO NO 67.8 NO NO NO 0.13 NO 20.2 0.03 NO NO
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TAL METALS IN SURFACE WATER (TOTAL)
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SURFACE WATER (TOTALI

H07 A 01 06 00 mg/L 4 NO NO 34.2 NO NO NO NO

H07 B 01 06 00 mg/L 3.7 NO NO 28.2 NO NO 0.0051 0.011

H07 C 01 06 00 mg/L 3.2 NO NO 24.4 NO NO NO NO

H07 0 01 06 00 mg/L 4 0.0012 NO 26 NO NO 0.0075 NO

H07 E 01 06 00 mg/L NO NO NO 25.5 NO NO NO NO

H07 F 01 06 00 mg/L NO NO NO 12.6 NO NO NO NO

H07 G 01 06 00 mg/L NO NO NO 13.7 NO NO NO NO

H07 H 01 06 00 mg/L 2 0.00094 NO 12.3 NO NO 0.0097 NO

H07 I 01 06 00 mg/L 2.3 0.0011 NO 1 2.1 NO 0.0057 0.015 NO

H07 J 01 06 00 mg/L 1.9 0.0012 NO 13.7 NO NO 0.015 NO

H07 K 01 06 00 mg/L 2.3 0.0014 NO 18.7 NO NO 0.0091 NO

H07 L 01 06 00 mg/L NO 0.00093 NO 10.6 NO NO 0.012 NO

H07 M 01 06 00 mg/L 2 0.00091 NO 10.1 NO NO 0.0051 NO

H07 N 01 06 00 mg/L 2.9 0.0009 NO 11.6 NO NO 0.0067 NO

H07 0 01 06 00 mg/L 2.2 0.0012 NO 11.6 NO NO 0.01 NO

H07 P 01 06 00 mg/L NO NO NO 4.3 NO NO NO NO

H07 Q 01 06 00 mg/L 3.3 NO NO 15.6 NO NO NO NO
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EXPLOSIVES DETECTED IN SEDIMENT
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SEDIMENT

H07 A1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 61 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg a
H07 61 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg a
H07 C1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg a
H07 C1 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 01 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 El 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg a
H07 E1 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 E2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 470 J <1000 <900 <900 uglkg 470

H07 F1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 400 J <1000 <900 <900 ug/kg 400

H07 F2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 310 J <1000 <900 <900 ug/kg 31O

H07 G1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 G2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 HI 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 HI 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <110O <900 <900 <900 <1000 <900 <900 uglkg 0

H07 H2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 330 J <1000 <900 <900 ug/kg 330

H07 II 01 05 01 <1000 <900 7300 800 J <900 7000 <900 <1100 2000 <900 9900 <1000 1900 <900 ug/kg 28900

H07 11 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 12 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 460 J <1000 1900 <900 uglkg 2360

H07 Jl 01 05 01 <1000 <900 760 J <1000 <900 <900 <900 <1100 660 J <900 470 J <1000 <900 <900 uglkg 1890

H07 Jl 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 J2 01 05 01 <1000 <900 600 J <1000 <900 1700 <900 <1100 790 J <900 1400 <1000 <900 <900 uglkg 4490

H07 Kl 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 Kl 01 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 K2 02 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 L1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 l2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 l2 02 05 2.7 <129O <1160 <1290 <1290 <1160 <1160 <1160 <1420 <1160 <1160 <1160 <1290 <1160 <1160 ug/kg 0

H07 Ml 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 Ml 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 Ml 03 05 4.5 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 M2 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 Nl 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 01 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 01 02 05 03 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 01 03 05 4.5 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0

H07 P1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 ug/kg 0

H07 Q1 01 05 01 <1000 <900 <1000 <1000 <900 <900 <900 <1100 <900 <900 <900 <1000 <900 <900 uglkg 0
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VOCS DETECTED IN SEDIMENT

"'0
~

Sample ID Units 0
:E '"u u
" 0
l: >
" " ~>- l:

" ~~ ;,...
" 0 0
~ f- f-

SEDIMENT
H07 Al 01 05 01 ualka 10.1 B 10.1
H07 Bl 01 05 01 ualka 8.7 B 8.7
H07 Cl 01 05 01 ualka 6.5 B 6.5
H07 01 01 05 01 ualka 7.6 B 7.6
H07 El 01 05 01 ualka 7.9 B 7.9
H07 Fl 01 05 01 ualka 8.3 B 8.3
H07 Gl 01 05 01 ualka 8.7 B 8.7
H07 Hl 01 05 01 ualka 18.8 B 18.8
H07 11 01 05 01 ualka 7.2 B 7.2
H07 Jl 01 05 01 ualka 16.7 B 16.7
H07 Kl 01 05 01 ualka 13.3 B 2.8 J 16.1
H07 L1 01 05 01 ualka 6 JB 3.1 J 9.1
H07 Ml 01 05 01 uglkg 9.5 B 2.8 J 12.3
H07 Nl 01 05 01 uglkg 14 B 14
H07 01 01 05 01 ualka 5.9 JB 5.9
H07 Pl 01 05 01 uglkg 6.1 6.1
H07 Ql 01 05 01 ualka 12.7 B 12.7
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SVOCs DETECTED IN SEDIMENT

" "~ I:
"iii "

"5 ~ U
01:c: ~ III

"
.. I: USample 10 I: -5 "" Q. r:: .. 0~ >- " " I: >

0- N
.. I: ~ "

0- >
~ " III>- I: ... u 'iG I: 'iG

£ " I: :! " '5 " '5 ...l
.0 '" r:: III <{

" } I: ~ " N ~ N f-~ " ... .. I: I: g,Units
I " ~ I:

~
01 ~ <II

~ al Q. <{ al U al

SEDIMENT
H07 A1 01 05 01 ualka 293 J 293
H07 81 01 05 01 ualka 0
H07 C1 01 05 01 ualka 0
H07 01 01 05 01 ualka 0
H07 E1 01 05 01 ualka 0
H07 F1 01 05 01 ualkg 0
H07 G1 01 05 01 ualkg 0
H07 H1 01 05 01 ualka 0
H07 11 01 05 01 ualka 64.3 J 64.9 J 139 J 47.8 J 57.2 J 64.6 J 437.8
H07 J1 01 05 01 ualka 0
H07 K1 01 05 01 ualka 0
H07 L1 01 05 01 uglkg 62.1 J 62.1
H07 M1 01 05 01 uglkg 0
H07 N1 01 05 01 uglkg 0
H07 01 01 05 01 uglkg 0
H07 P1 01 05 01 ua/L 0
H07 a1 01 05 01 ualka 0
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TAL METALS IN SEDIMENT

~
uJ

! ~
VI

Sample 10 ~ >- ~ :::> uJ >-'2 :::> z :::> ~
~ :::> iii z

;:) z 0 u
~ :::; :::> ~ I- er: uJ <{ cr:

~ Z ~
:::> ..J uJ LJ :::> ..J

~ :::> ..J 0 0 ~
Z U uJ

uJ >- 0- Z 0 LJ Z ),{.
:::> i= VI iii er: 0 ..J er: 0-

0 ;5 <{ <{
er: u

..J Z cr: <{ uJ <{ <{ I 0 0 uJ
<{ <{ <{ co co U U U U u er: ..J ~ 2 2 z

SEDIMENT 0.51

H07 Al 01 05 01 mglkg 3210 NO 5.6 189 0.33 NO 7590 6.5 5.4 9.4 7770 14.9 2200 495 NO 11.9

H07 81 01 05 01 mglkg 751 NO 1.4 68.2 NO NO 2500 2.1 2.4 NO 3070 4.4 532 138 NO 4.1

H07 81 02 05 03 mglkg 1940 NO 1.8 113 0.34 NO 7960 4.5 5.3 5.4 7740 6.4 1640 296 NO 10.5

H07 Cl 01 05 01 mglkg 815 NO 4.7 109 0.23 NO 9050 2.9 12.1 3.2 7940 6.3 1560 1520 NO 10.7

H07 Cl 02 05 01 mglkg 807 NO 5 58.2 0.17 NO 4320 5.7 4.6 2.4 8240 5.4 895 247 NO 9

H07 01 01 05 01 mglkg 2780 NO 1.4 124 0.3 NO 5700 5.8 5.3 9.1 6170 8.9 1850 289 NO 8.7

H07 El 01 05 01 mglkg 2050 5.9 30.8 128 0.6 NO 2250 13.7 16.8 8 26100 18.1 726 906 NO 15.1

H07 El 02 05 03 mglkg 1730 NO 0.43 24.2 0.18 NO 664 4.9 1.5 4.2 1850 4.4 495 12.6 NO 8.8

H07 E2 01 05 01 mglkg 2130 NO 14.4 144 0.39 NO 3130 7.5 11.1 6.4 11400 14.7 1130 882 NO 12.3

H07 Fl 01 05 01 mglkg 1910 NO 11.4 99.8 0.34 NO 1500 7.7 6 4.7 12100 17.2 643 423 NO 8.6

H07 F2 01 05 01 mglkg 1310 NO 9.5 96.8 0.25 NO 1890 12.3 7.3 16.1 10900 13.6 820 626 NO 8.6

H07 Gl 01 05 01 mglkg 3860 NO 3.9 90.9 0.37 NO 4670 6.7 4.5 7.4 9710 9.6 1150 321 NO 10.8

H07 G2 01 05 01 mglkg 4970 NO 8.8 128 0.5 NO 3890 7.5 5.5 9.4 11600 12.3 1520 429 NO 24.9

H07 Hl 01 05 01 mglkg 1920 NO 7.1 182 0.35 1.3 3460 10.7 15.6 3.9 11400 9.6 1260 1590 NO 10

H07 Hl 02 05 03 mglkg 2890 4.1 6.4 45 0.34 NO 32000 6.4 7.3 9.7 15800 8 8060 324 NO 14.3

H07 H2 01 05 01 mglkg 3740 2.8 5.7 99.9 0.44 NO 4310 12 6.6 7.4 12000 9.5 1370 401 NO 9.6

H07 11 01 05 01 mglkg 1290 NO 4.3 567 0.26 NO 2020 41.5 3.7 6.7 6030 8.9 961 191 NO 5.3

H07 11 02 05 03 mglkg 10000 NO 3.9 169 0.77 NO 2650 17.7 12.6 9.5 14400 22.7 1440 218 NO 12.2

H07 12 01 05 01 mglkg 858 NO 2.1 84.4 0.2 NO 1270 10.7 3.9 2.3 5270 5.3 467 368 NO 4

H07 Jl 01 05 01 mglkg 3650 NO 5.2 130 0.47 NO 5040 12.7 7.4 7 12000 10.9 1120 526 NO 9.1

H07 Jl 02 05 03 mglkg 5790 2.9 3.6 62.4 0.67 NO 16000 11.4 10.5 14.9 13500 9.7 3190 307 NO 22.9

H07 J2 01 05 01 mglkg 3200 NO 13.8 123 0.44 NO 5340 20.8 5.8 7.2 9870 19.8 1510 616 NO 8

H07 Kl 01 05 01 mglkg 1570 NO 1.9 67.1 0.21 NO 2510 5.8 3.3 2.9 5240 8.2 593 204 NO 4.1

H07 Kl 02 05 03 mglkg 4030 4.2 4.2 39.8 0.52 NO 23600 7.2 6 11.9 14200 7.7 4860 276 NO 16.6

H07 K2 01 05 01 mglkg 1800 NO 5.4 109 0.3 NO 4080 9.2 6.8 4.3 8660 10.3 677 489 NO 6.9

H07 II 01 05 01 mglkg 2250 3.5 6.7 71.2 0.25 NO 25400 5.7 8.7 3.6 9510 3.3 3620 429 NO 13.3

H07 l2 01 05 01 mglkg 927 2.5 3 41 0.23 NO 13400 6.2 5 2 5980 4.2 3150 350 NO 6

H07 l2 02 05 2.7 mglkg 6580 4.8 3.6 93.6 0.75 NO 6330 10.7 7 15.2 13300 8.4 2540 428 NO 16.8

H07 Ml 01 05 01 mglkg 1420 2.8 4.1 79.6 0.22 NO 33900 7.7 10.3 2.5 8130 4.2 2000 881 NO 9.6

H07 Ml 02 05 03 mglkg 911 2.4 5.6 58.1 0.2 NO 21600 6 5.3 1.7 5340 5.8 1750 365 NO 6

H07 Ml 03 05 4.5 mglkg 1180 3.5 7.3 53.7 0.18 NO 20800 14 4.8 2.3 6660 5.1 2370 302 NO 9.5

H07 M2 01 05 01 mg/kg 936 2.9 7.9 61.1 0.21 NO 24400 4.9 8.7 2.5 6630 5.5 4150 831 NO 7.4
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TAL METALS IN SEDIMENT

~
UJ

Zl ~ ~ ~
VI

Sample 10 >-
~

::J UJ'c ::J Z
U ::J ~ ::J ~ Z >-

::l Z 0 L :::i ::J
~ f- a:: <{ a::

Z ::J UJ
~

...J UJ ::J ...J
~ ::J ...J ~ iJ 0 ~

Z \J U UJ
f= UJ i2 >- C- z a \J z ~::J VI 0 ...J a:: C- a::a:: 0 ~ <{ <{ U...J Z a:: <{ UJ <{ <{ 1: 0 0 UJ

<{ <{ <{ CIl CIl U U U U U a:: ...J ~ ~ ~ Z
H07 Nl 01 05 01 mglkg 3830 NO 4.2 78.6 0.43 NO 9910 6.7 5.4 7.9 8790 8.5 2470 524 NO 10.5

H07 01 01 05 01 mglkg 2370 3 5 60.2 0.27 NO 6110 9.2 6.1 5.2 9880 8.2 1530 353 NO 10.4

H07 01 02 05 03 mglkg 1630 3.2 2.9 28.6 0.23 NO 10500 5.8 4.3 3.1 8730 5.5 2130 221 NO 7.6

H07 01 03 05 4.5 mglkg 1720 2.4 3.7 34 0.21 NO 3700 7 5.8 2.5 8240 4.7 1560 242 NO 9.2

H07 Pl 01 05 01 mglkg 4160 12 23.1 345 0.92 0.81 29900 10.3 36.1 11.7 30200 32.6 5620 3870 NO 42

H07 Ql 01 05 01 mglkg 866 NO 5.4 39.3 0.21 NO 14900 3.3 5.3 1.7 7240 10.2 1660 512 NO 6.1
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TAL METALS IN SEDIMENT

:J
~
I-

~
0

1I ~ t.
Sample ID 'c ::> ~ ~ ::> uJ

:::J iii ::> ~
::> 0 aVl ll:: :::> :J Z~ z uJ ...J ~

I- uJ > 0 ~ z u ~...J0 uJ ...J 0 I:
~

Z >-c.. Vl iii Vl l- N u
SEDIMENT

H07 Al 01 05 01 mglkg 271 0.42 0.92 122 NO 12.2 28.7 NO

H07 Bl 01 05 01 mglkg NO NO NO 87.2 NO 4.5 8.1 NO

H07 Bl 02 05 03 mglkg NO 0.12 NO 99.7 NO 13.7 22.6 NO

H07 Cl 01 05 01 mglkg NO 0.093 NO 92.7 0.14 11.2 14.6 NO

H07 Cl 02 05 01 mglkg NO 0.11 NO 97.5 NO 8.7 12.9 NO

H07 01 01 05 01 mglkg 470 NO 0.87 111 NO 10.8 27.9 NO

H07 El 01 05 01 mg/kg NO 0.25 1.2 92.2 NO 30.4 27.1 NO

H07 El 02 05 03 mglkg NO 0.4 NO 75.8 NO 6.5 11.9 NO

H07 E2 01 05 01 mglkg NO 0.18 0.84 88.2 0.14 16.7 24.1 NO

H07 Fl 01 05 01 mg/kg NO 0.18 NO 81.3 NO 16.3 21.5 NO

H07 F2 01 05 01 mglkg NO 0.13 1.8 92.3 NO 11.3 19.2 NO

H07 Gl 01 05 01 mg/kg 330 0.16 NO 101 NO 13 29.8 NO

H07 G2 01 05 01 mglkg 344 0.18 NO 115 0.13 15 36.3 NO

H07 Hl 01 05 01 mglkg NO 0.14 NO 80.1 NO 15.9 22.6 NO

H07 Hl 02 05 03 mglkg 386 0.47 NO 137 NO 11.3 31.8 NO

H07 H2 01 05 01 mglkg 299 0.26 0.9 96.3 NO 16 29.3 NO

H07 11 01 05 01 mglkg NO 0.19 6.8 79.8 NO 8.7 23.5 NO

H07 '1 02 05 03 mg/kg 372 0.26 0.82 96.8 0.14 25.3 21 NO

H07 12 01 05 01 mg/kg NO NO 0.78 70.4 NO 7 13.8 NO

H07 Jl 01 05 01 mg/kg NO 0.16 0.64 92.4 NO 16.5 32.1 NO

H07 Jl 02 05 03 mg/kg 814 0.53 NO 99.7 NO 16.5 42.6 NO

H07 J2 01 05 01 mglkg 214 0.3 4.2 107 NO 14.1 29.1 NO

H07 Kl 01 05 01 mglkg NO 0.084 NO 75.1 NO 8.1 15.4 NO

H07 Kl 02 05 03 mglkg 636 0.25 NO 117 0.18 13.5 33.7 NO

H07 K2 01 05 01 mg/kg NO 0.11 0.77 85.3 NO 12.8 21.1 NO

H07 l1 01 05 01 mg/kg 622 NO 0.65 79.8 0.12 9.8 46 NO

H07 l2 01 05 01 mglkg NO NO NO 73.9 NO 9.3 13.9 NO

H07 l2 02 05 2.7 mg/kg 571 0.16 0.75 110 NO 21 29.5 NO

H07 Ml 01 05 01 mglkg NO NO NO 71.5 NO 9.9 13.8 NO
H07 Ml 02 05 03 mglkg NO NO NO 91.1 NO 7.9 10.6 NO
H07 Ml 03 05 4.5 mglkg 174 NO 0.69 89.7 NO 8.2 14.3 NO
H07 M2 01 05 01 mg/kg 229 NO NO 86.2 NO 9.9 185 NO
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TAL METALS IN SEDIMENT

:J
~

~
0

lS ~ t.
SamplelD 'c :J ~ ~ ::J W

:::I iii :J ~ :J Ci 0til c:.:: :J :J Z<l: z W ..J <{
f- w :> Ci <{ z u <{
0

..J ...J 0 1: <{ Z >-W
0.. til iii VI f- :> N u

H07 Nl 01 05 01 mglkg 408 0.25 NO 124 NO 12.6 27.9 NO

H07 01 01 05 01 mglkg 378 0.088 NO 67.6 0.13 11.3 22.1 NO

H07 01 02 05 03 mglkg 179 NO 0.61 83.1 NO 9.6 19.5 NO

H07 01 03 05 4.5 mglkg NO NO NO 67.9 NO 9.6 18.5 NO

H07 Pl 01 05 01 mglkg 573 NO 1.2 99.2 NO 38.6 69.6 NO

H07 01 01 05 01 mglkg NO 0.12 NO 89.8 NO 8.9 10.5 NO
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VOCs DEl ~"';TED IN SOil

0. .
-S 0· · ~

.. 0 0 ii. . 0 ~ ~ 8• . .
~ =

. 0 0
,

~· :!! . ~ 0 -s · · II:
0 .ll .ll Ii ,· (; , . i 0 0 e .,

Sample 10 Ur4t11 • · ~ ~
0 . i . >- >- 0 "E· N is . 0 .... ~ 0 e -g 0 oj; oj; (;

~~ 0 . 0· 0 dI >- ~ f ~

~
.i ~ · · ~ .i0

~ · ~ 0 0 E E· 0 >- 0. .. ,e . ~ ~
"t: "t:

~ t.ll · • 0
0. ~ > -g .~ t '7 .... -'

~ 1 >- 0 1: 0 -S 0.

9 9 is I J, 9 «, -S
. >- Q. ~ L

~
(; · N ....,

0. ~. t>{ .,;'i'
~ ~ ii ~ ~

. ~ - N. - N

~0 '" z . -' .: .:
SOIL

Hl1 Al 01 01 00 mal1<o 0.268 0
Hl1 Al 02 01 04 maiko 0
Hl1 A2 01 01 00 maiko 0.168 0
Hll A2 02 01 04 maiko 0.063 0
Hl1 A3 01 01 00 mol1<a 0.43 0
Hl1 A3 02 01 04 mol1<a 0
Hll 81 01 01 00 mal1<a 0.96 0
Hll 81 02 01 04 mol1<o 1.4 1.4 0.67 0.69 0.63 3.7 1.2 0.63 7.09
Hll 82 02 01 04 maiko 1.3 1.9 0.37 0.86 0.87 8.9 1.6 12.49
Hll 82 01 01 00 maiko 0.24 0
Hll 83 01 01 00 maiko 0.43 0
Hll 83 02 01 04 mal1<a 0
Hll 84 01 01 00 maiko 2.3 0
Hll 84 02 01 06 maiko 2.2 2 1.4 1 0.96 7 1.7 0.66 4 12.06
Hll 84 03 01 10 mal1<a 0.004 0.064 8 0.004
Hll 86 01 01 03 maiko 0.026 8 0
Hl1 86 02 01 08 mal1<a 0.003 8 0.0268 0.003
Hl1 86 01 01 03 malka 0.004 8 0.069 8 0.004
Hll 86 02 01 08 malka 0.003 8 0.038 0.003
Hl1 87 01 01 03 maiko 0
Hl1 87 02 01 08 maiko 0.004 8 0.004
Hll 88 01 01 03 mol1<o 0.003 8 0.003
Hll 88 02 01 08 malka 0.004 8 0.004

Hl1 Cl 01 01 00 maiko 0.13 0
Hl1 Cl 02 01 10 maiko 0.004 0.064 0.004
Hll Cl 03 01 26 molk<l 0.66 0
Hl1 Cl 04 01 33 mal1<a 0.12 0
Hl1 C2 01 01 00 maiko 0.33 0
Hll C2 02 01 04 maiko 0.0168 0.008 0.041 0.007 1.6 0.072
H11 C2 03 01 10 maiko 0.021 0.073 0.021
Hl1 C6 01 01 06 malka 0
Hl1 01 01 01 00 malka 0.6 0
Hl1 01 02 01 06 mal1<o 0.03 0.19 0
Hll 01 03 01 13 maiko 0
Hll El 01 01 00 maiko 1 0
Hl1 El 02 01 06 maiko 0.18 0
H11 El 03 01 10 maiko 0.31 0
Hl1 E2 01 01 00 maiko 0.47 0
Hll E2 02 01 04 maiko 0.16 0.013 0.021 0.008 0.028 3.6 0.029
Hl1 Fl 01 01 00 maiko 0.42 0
Hl1 Fl 02 01 06 maiko 16 0
Hl1 Fl 03 01 13 maiko 9000 0
Hl1 Fl 04 01 23 maiko 280 0
Hl1 Fl 06 01 33 maiko 3.2 0
Hl1 FlO 01 01 03 maiko 0.007 8 0.007
Hll FlO 02 01 13 m<l/ko 1 E 0
Hl1 Fl1 01 01 03 maiko 0.003 8 0.11 0.003
Hl1 Fll 02 01 16 maiko 1.7 8 6200 1.7
Hll F12 01 01 03 maiko 0.004 8 0.11 0.004
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VOCa DETECTED IN SOIL

c• .
ii c· · ! •. c c f;· · · = 3• C N• • c c • c c . (;"Cl • C C · · ii · · c· .~ c · . . N N

~ ~ E ~c · c c 3 c6.....,..ID UnitII • · = ~
c · £ · · 2 Ec N 6 . c . c 3 i ~ ] ii ii

~
• c · N 3 2N ~ .I ~ · · ·c · "S- c N .2 ,g .2

.c e e -S .2
~ : N 0. · C v• .. .. J:I · .c .c .c

~
1: 1:

~ ~J:I · • C
0. e ..

~
.~ .~ v

~ .. ..J
~ t .. c ~ 0 0. ii 0. 9 «.

~ .c e 9 9 - '" 9~ = ~ "S- o. 0. -" "i "f ~

'I' · ~ ;!! ~ ~ · .,. :;: "!. .. "!. 0
c

=
:l! z c - ..: - ~

Hll F12 02 01 13 malka 0.01 B 7B 0.01
Hll F13 01 01 03 malka 0.004 B 0.004

Hll F14 01 01 03 maiko 0.004 B 0.037 0.004

Hl1 F2 01 01 00 malka 0.16 0
Hll F2 02 01 06 molka 9 0
Hl1 F2 03 01 13 maiko 4000 0

Hl1 F2 04 01 23 molka 1.7 0

Hl1 F2 06 01 33 malka 3.1 0

Hll F3 01 01 00 malka 0.3 0

Hl1 F3 02 01 06 maiko 1.4 0

Hll F3 03 01 13 malka 6.3 0

Hl1 F3 04 01 23 ma/ka 34 0

Hll F3 06 01 32 maiko 6.6 B 3900 6.6
Hl1 F3 06 01 36 maiko 2.7 B 26 2.7
Hl1 F4 01 01 00 malka 0.4 0
Hll F4 02 01 06 molka 1 0.093 0

Hll F4 03 01 13 malka 910 0
Hll F4 04 01 16 malka 2000 0
Hl1 F4 06 01 23 malka 0.091 B 0
Hll F4 06 01 33 maiko 0.79 0
Hl1 F6 01 01 00 malka 0.27 0
H11 F6 02 01 06 malka 0.44 0
Hll F6 03 01 13 malka 29 0
Hll F6 04 01 23 molka 1.4 0
Hll F6 06 01 33 maiko 6.9 0
Hl1 F6 01 01 00 maiko 0.73 0

Hl1 F6 02 01 04 malka 0.11 0
Hll F7 01 01 00 molka 1.6 0

Hll F7 02 01 06 malka 0.99 0

Hl1 F7 03 01 13 malka 110 0

HI I F7 04 01 20 malka 620 0
Hl1 F7 06 01 33 malka 27 0

Hl1 FB 01 01 00 ma/ka 620 0
Hl1 FB 02 01 06 malka 0.026 27 0
Hl1 FB 03 01 13 maiko 0.39 0
Hl1 FB 04 01 23 maiko 0.06B 0
Hl1 FB 06 01 33 malka 4.9 0
Hl1 F9 01 01 03 malka 0.014 B 0.017 0.014
Hl1 F9 02 01 13 malka 0.4 B 4.6 0.4
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APPENDIX J
ANALYTICAL DATA SUMMARY

J-2 Mason & Hanger (Second Cycle FY97) Data



Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field· FY97 Second Cycle

Nitroaromatic8 and Nitramines Analysis

Sample date: 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 9/8/97 9/9/97 8/28/97

JAW-43 JAW-44 JAW-45 JAW-46 JAW-47 JAW-48 JAW-50 JAW-51 JAW-52

UNE-1 MOL HA Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
(ppbl {ppbl (ppbl {ppbl (ppbl (ppbl (ppbl (ppb) (ppb) {ppbl (ppb)

HMX 0.16 400 NO NO 0.19 NO NO NO 2.6 NO NO
1.3.5-TNB 0.15 1•• NO NO NO NO NO NO 0.82 NO NO
ROX 0.11 2 NO NO 0.44 NO NO NO 0.17 NO
1.3-0NB 0.13 1 NO NO NO NO NO NO NO NO NO
2,4.6-TNT 0.16 2" 0.27 NO NO NO 0.29 0.18 NO NO NO
Tetry! 0.16 NA NO NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO NO NO
2.6-0NT 0.18 40 • NO NO NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO NO

Nitroaromatic8 and Nitramines Analysis TB-l FB-l TB-2 FB-2
Sample date: 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 9/8/97 9/8/97

JAW-GOl JAW-G02 JAW-G03 8894 8895 8980 8981
LINE-1 cont'd MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppb) (ppbl (ppb) (ppbl (ppbl (ppb) (ppb) (ppb) (ppbl
HMX 0.16 400 NO No NO NO NO NO NO
l,3.5-TNB 0.11 1•• NO NO NO NO NO NO NO
ROX 0.15 2 NO NO NO NO NO NO NO
1.3-0NB 0.13 1 NO NO NO NO NO NO NO
2,4.6-TNT 0.16 2' • NO NO 0.30 NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO
2.6-0NT 0.18 40 • NO NO NO NO NO NO NO
2-NT 0.31 NA No NO NO NO NO NO NO
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

Nitroaromatics and Nitramines Analysis TB-l FB-l

Sample date: 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97

JAW-70 JAW·71 JAW-72 JAW-73 JAW-74 JAW-75 8544 8545

LlNE-2 MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.

(ppbl (ppbl (ppbl (ppb) (ppb) (ppbl (ppbl (ppbl (ppb) (ppb)

HMX 0.16 400 2700

'0 __ 0.28 NO NO NO
l,3,5-TNB 0.11 1•• tmt~$a{.f#%% 0.83 NO NO NO NO

ROX 0.15 2 m~!2'_¥.fw illftWl$lWI:[lWi11·····.·····.·"lWJ 0.47 NO NO NO
1.3-0NB 0.13 1 NO NO 0.45 NO NO NO NO NO
2,4,6-TNT 0.16 2' • 0.30 0.33 0.32 0.21 0.16 NO 0.16 0.17
Tetryl 0.16 NA NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' 0.65 NO 6.3 NO NO NO NO NO
2.6-0NT 0.18 40 . 0.31 NO 0.94 NO NO NO NO NO
2-NT 0.31 NA 0.46 NO NO NO NO NO NO NO

Nitroaromatics and Nitramines Analysis TB-l FB-l

Sample date: 8/7/97 8/7/97 8/7/97 8/7/97 8/7/97 8/7/97 8/7/97 8/7/97

JAW-53 JAW-54 JAW-55 JAW-56 JAW-57 JAW-77 8570 8571

LINE-3 MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppbl (ppbl (ppbl (ppb) (ppb) (ppbl (ppb) (ppb) (ppbl (ppb)

HMX 0.16 400 NO

~~....*.1.9~!ll· .•·f
3.9s NO NO NO NO NO

1.3,5-TNB 0.11 1•• NO NO NO NO NO NO NO

ROX 0.15 2 NO WMtt<>Ol%. 1.5 NO NO NO NO NO
l,3-0NB 0.13 1 NO 0.16 NO NO NO NO NO NO
2,4,6-TNT 0.16 2' • NO 1.2 NO NO NO 0.16 0.17 NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO 4.8 NO NO NO NO NO NO
2,6-0NT 0.18 40 • NO 0.35 NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO

o = Reduced injection; extract concentration too high for calibration curve.
S = Quantification tentative; peak on shoulder of interfering peak.
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

Nitroaromatics and Nitramines Analysis TB-l FB-l

Sample date: 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97

JAW·15 JAW-16 JAW·17 JAW-18 JAW-19 JAW-20 JAW-21 JAW-22 8655 8656

L1NE-3A MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (pph) (ppb) (ppb) (ppb)
HMX 0.16 400 4.3 NO I 6.7 NO NO 0.23 0.75 .. NO NO

1,3,5-TNB 0.11 1•• OA6u NO 0.63 NO NO NO 0.26 NO NO
ROX 0.15 2 NO NO NO 0.67 .·/ •••1·9···•••• fii·4$f@·• NO NO
1,3-0NB 0.13 1 NO NO NO NO NO NO NO NO NO NO
2,4,6-TNT 0.16 2" NO NO NO NO NO NO NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO NO NO NO
2,6-0NT 0.18 40 . NO NO NO NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO NO NO

Nitroaromatics and Nitramines Analysis TB-l FB-l
Sample date: 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97

JAW-29 JAW·30 JAW-31 JAW-610 JAW-611 JAW-612 8476 8477
L1NE-9 MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(pob) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
HMX 0.16 400 NO NO 0.56 NO NO NO NO NO
1,3.5-TNB 0.11 1•• NO NO NO NO NO NO NO NO
ROX 0.15 2 NO NO NO NO 0.36 0.28 NO NO
1.3-0NB 0.13 1 NO NO NO NO NO NO NO NO
2,4.6-TNT 0.16 2" 0.72 0.37 0.61 0.90 0.34 0.23 NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO NO
2,6-0NT 0.18 40 • NO NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO

U = Not confirmed on secondary column.
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Table 2. Summary Groundwater Monitoring Results for Explosives. by Well Field - FY97 Second Cycle

Nitroaromatics and Nitramines Analysis TB-l FB-l TB-2 FB-2

Sample date: 7/29/97 8/21/97 7/29/97 7/29/97 7/29/97 7/29/97 7/29/97 8/21/97 8/21/97

W. BURN G-30 JAW-23 JAW-24 JAW-25 JAW-68 8420 8421 8797 8806

PAD MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppbl (ppbl (ppbl (ppbl (ppbl (ppb) (ppbl (ppbl (ppb) (ppbl (ppbl

HMX 0.16 400 NO J1I1 °N~3 r: 5::;:: l 33 NO NO NO 0.17
1.3.5-TNB 0.11 1 ' , NO NO NO NO NO NO

ROX 0.15 2 0.22 0.35 NO NO NO NO
1.3-0NB 0.13 1 NO 0.13 0.21 NO NO NO NO NO NO
2A.6-TNT 0.16 2" 0.81 1.0 0.32 0045 NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO NO
2.4-0NT 0.12 100' NO 0.91 0.56 NO NO NO NO NO NO
2.6-0NT 0.18 40 ' NO 0.67 1.1 NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO NO

Nitroaromatics and Nitramines Analysis
Sample Oate: 7/16/97 7/15/97 7/16/97 7/16/97 7/15/97 7/16/97 7/15/97 7/15/97 7/15/97 7/15/97

EXPL. DISP. EOA-01 EOA-02 EOA-03 EOA-04 G-29 JAW-04 JAW-05 JAW-06 JAW-07 JAW-64

AREA MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppbl (ppbl (ppbl (ppb) (ppbl (ppb) (ppbl (ppbl (ppb) (ppbl (ppb) (ppb)

HMX 0.16 400 NO 8.2s 3.3 5 765 104 NO 0.17 195 0.20 NO
1.3.5-TNB 0.11 1• , NO w.t NO

~
NO NO NO NO NO

ROX 0.15 2 NO 4.0u 0.21 0.28 0.87 0.24 0040
1.3-0NB 0.13 1 NO NO NO NO NO NO NO NO NO NO
2A.6-TNT 0.16 2" NO NO 1.0 NO NO NO NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO NO NO
2.4-0NT 0.12 100' NO NO NO NO NO NO NO NO NO NO
2.6-0NT 0.18 40 ' NO NO NO NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO NO NO

o = Reduced injection; extract concentration too high for calibration curve.
U = Not confirmed on secondary column.
S = Quantification tentative; peak on shoulder of interfering peak.
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

continued ... TB-1 FB-1 TB-2 FB-2
Sample Date: 7/16/97 7/15/97 7/15/97 7/16/97 7/16/97
EXPL. DISP. JAW·614 8197 8198 8219 8220

AREA MOL HA Cone. Cone. Cone. Cone. Cone.
(ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppbl

HMX 0.16 400 2.6s 18 ND ND 0.19
1.3.5-TNB 0.11 1 •• ND ND ND ND ND
RDX 0.15 2 %tW13~4MWt* 0.61 ND ND ND
1,3-DNB 0.13 1 ND ND ND ND ND
2,4.6-TNT 0.16 2" ND ND ND ND ND
Tetryl 0.16 NA ND ND ND ND ND
NB 0.16 NA ND ND ND ND ND
2.4-DNT 0.12 100' ND ND ND ND ND
2.6-DNT 0.18 40 • ND ND ND ND ND
2-NT 0.31 NA ND ND ND ND ND

Nitroaromatics and Nitramines Analysis TB-1 FB-1

Sample date: 8/26/97 8/26/97 8/26/97 8/26/97 8/25/97 8/26/97 8/26/97 8/26/97 8/26/97

OA-Ol OA-02 G-09 G-l0 G-l1 JAW-01 JAW-02 8857 8858

DEMO. AREA MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppbl (ppb)
HMX 0.16 400 1.4 0.99 0.24 0.70 D 0.96 ND ND ND
1,3,5-TNB 0.11 1•• ND 0.15 NO 0.14 R 0.16 0.15 ND ND
RDX 0.15 2 0.94 Y 1.5 ND NO
1.3-DNB 0.13 1 ND ND ND ND ND 0.14 ND NO
2,4.6-TNT 0.16 2" ND ND 1.1 ND W ND ND ND ND
Tetryl 0.16 NA ND ND ND ND E ND ND NO NO
NB 0.16 NA ND ND ND ND L ND ND NO ND
2,4-DNT 0.12 100' ND ND ND ND L ND ND ND ND
2.6-DNT 0.18 40 • ND ND ND ND ND NO NO ND
2-NT 0.31 NA ND ND ND ND ND NO ND ND

S = Quantification tentative; peak on shoulder of interfering peak.
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

Nitroaromaties and Nitramines Analysis TB-1 FB-1 TB-2 FB-2

Sample date: 8/21/97 7/17/97 7/17/97 7/17/97 7/17/97 8/21/97 8/21/97

BOX CHIPPER JAW-620 JAW·621 JAW-622 8243 8244 8797 8806

DISPOSAL MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone.

PIT (ppbl (ppbl (ppb) (ppbl (ppbl (ppb) (ppbl (ppb) (ppb)
HMX 0.16 400 ND ND ND ND ND ND 0.17
1,3,5-TNB 0.11 1•• ND ND ND ND ND ND ND
RDX 0.15 2 0.42 0.16 0.15 ND ND ND ND
1,3-DNB 0.13 1 ND ND ND ND ND ND ND
2,4,6-TNT 0.16 2" ND 0.35 0.23 ND ND ND ND
Tetryl 0.16 NA ND ND ND ND ND NO ND
NB 0.16 NA ND ND ND ND ND ND ND
2,4-DNT 0.12 100' ND ND ND ND ND ND ND
2,6-0NT 0.18 40 • ND ND ND ND ND ND ND
2-NT 0.31 NA ND ND ND ND ND ND ND

Nitroaromatics and Nitramines Analysis TB-1 FB-1

Sample date: 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97
N.BURN JAW-11 JAW-12 JAW-13 JAW·14 JAW-625 JAW-626 JAW-627 8280 8281

PAD MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
(ppbl (ppb) (ppbl (ppb) (ppbl (ppb) (ppbl (ppbl (ppbl (ppbl (ppbl

HMX 0.16 400 ND D ND 0.20 4.9 145 4.95 ND NO
1,3,5-TNB 0.11 1 " " ND R ND ND 0.13 ND 0.28 ND ND
RDX 0.15 2 ND Y ND 1.3 0.54 ND ND
1,3-DNB 0.13 1 ND ND ND ND ND ND ND ND
2,4,6-TNT 0.16 2"" 0.17 W 0.28 ND 0.42 0.23 0.15 ND ND
Tetryl 0.16 NA ND E ND ND ND ND ND ND ND
NB 0.16 NA ND L ND ND ND ND ND ND ND
2,4-DNT 0.12 100' ND L ND ND ND ND ND ND ND
2,6-DNT 0.18 40 • ND ND ND ND 0.66 0.60 ND ND
2-NT 0.31 NA ND ND ND ND ND 0.46 ND ND

S = Quantification tentative; peak on shoulder of interfering peak.
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

Nitroaromatics and Nitramines Analysis
Sample date: 8/19/97 8/19/97 8/19/97 8/21/97 8/21/97 8/21/97 8/19/97 8/21/97 8/21/97 8/19/97

G-03 G-12 G-21 G-22 G-23 G-24 G-25 G-26 G-27 G-28

BOUNDARY MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppb) (ppbl (ppb) (ppb) (ppb) (ppbl (ppb) (ppb) (ppb) (ppb) (ppb) (ppbl
HMX 0.16 400 NO NO 0.24 0.26 NO 1.8 0.17 NO NO 0.30
1,3,5-TNB 0.11 1•• NO NO NO WIlli NO

~
NO 0.12 NO NO

ROX 0.15 2 NO NO 0.16u 0.74 0.23u 0.74 0.72 NO
1,3-0NB 0.13 1 NO NO NO NO NO NO NO 0.21 NO NO
2,4,6-TNT 0.16 2" NO NO NO NO NO NO NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO NO NO NO
2,6-0NT 0.18 40 • NO NO NO NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO NO NO NO

continued ... TB-1 FB-1 TB·2 FB-2

Sample date: 8/19/97 8/21/97 8/21/97 8/19/97 8/19/97 8/21/97 8/21/97
G-31 G·53 JAW-76 8711 8712 8797 8798

BOUNDARY MOL HA Cone. Cone. Cone. Cone. Cone. Cone. Cone.
(ppb) (ppb) (ppb) (ppb) (ppbl (ppb) (ppb) (ppb) (ppbl

HMX 0.16 400 NO 0.16u NO NO NO NO NO
l,3,5-TNB 0.11 1•• NO NO NO NO NO NO NO
ROX 0.15 2 NO 1.6 0.63 NO NO NO NO
1,3-0NB 0.13 1 NO NO NO NO NO NO NO
2,4,6-TNT 0.16 2" NO NO NO NO NO NO NO
Tetryl 0.16 NA NO NO NO NO NO NO NO
NB 0.16 NA NO NO NO NO NO NO NO
2,4-0NT 0.12 100' NO NO NO NO NO NO NO
2,6-0NT 0.18 40 • NO NO NO NO NO NO NO
2-NT 0.31 NA NO NO NO NO NO NO NO

U = Not confirmed on secondary column.
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Table 2. Summary Groundwater Monitoring Results for Explosives, by Well Field - FY97 Second Cycle

Nitroaromatica and Nitramine8 Analy8i8 TB-1

Sample date: 8/7/97 8/7/97 817197 817197 8/7/97
BRUSH BC97-' BC97·2 BC97-3 BC97-4 8570

CREEK MOL HA Cone. Cone. Cone. Cone. Cone.
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

HMX 0.16 400 1.4 2.7 1.6 I 2.3 NO
1.3.5-TNB 0.11 1 " " NO I NO NO NO NO
ROX 0.15 2 %ttt.Jlli\®l iMM~;tWMr NO
1.3-0NB 0.13 1 NO NO NO NO NO
2.4.6·TNT 0.16 2"" 0.18 0.16 0.28 0.19 0.17
Tetryl 0.16 NA NO NO NO NO NO
NB 0.16 NA 0.40 NO NO NO NO
2.4·0NT 0.12 100" NO NO NO NO NO
2.6-0NT 0.18 40 " NO ND NO NO NO
2-NT 0.31 NA ND NO NO NO NO

HMX
RDX
TNB
DNB
NT
TNT
NB
DNT

Cone.
ppb

NA

is: Octahydro-' ,3,5, 7-tetrazocine
is: Hexahydro-' ,3,5-trinitro-',3.5-triazine
is: Trinitrobenzene
is: Dinitrobenzene
is: Nitrotoluene
is: Trinitrotoluene
is: Nitrobenzene
is: Dinitrotoluene

is: concentration
is: parts per billion
is: not applicable under current drinking

water regulations and health advisories

MDL
ND

HA

" DWEL
•• U.S. AEC

is: Method Detection Limit
is: Not Detected

is: Health Advisory

is: Drinking Water Equivalent Level
is: Level of Concern, HA
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Table 8. Volatile Concentrations Exceeding MCLs, HAs, RBCs, (and MDLs) • FY97 Second Cycle

Well Field Code - >
Well 10->
Sample date

E
JAW-604
7/31/97

FB-1
7/15/97

N
JAW-6
7/15/97

JAW-29
7/31/97

JAW-30
7/31/97

G
JAW-31
7/31/97

JAW-610 JAW-611 JAW-612
7/31/97 7/31/97 7/31/97

Dilution factor:

Analytes
Acetone

MCl
[RBCI

(ppb)

3700

1
MOL
(ppbl (ppb)

9 13 23 NO 1100 1200 2600 24 750 130

E = line 4A/4B
G = line 9
J = Fire Training Pit
N = Explosive Disposal Area

Methylene chloride
Toluene
Trichloroethene

(Table 8 cont'd)
Well Field Code - >

[4.11
1000

5
1.7 NO

3 NO
NO NO

J

. NO

NO
NO

NO
NO
NO

NO
3

NO
NO NO NO
NO NO NO

J
Well 10->
Sample date
Dilution factor:

Analytes

MCl
[RBCI

(ppb)

JAW-58
7/23/97

1
MOL
(ppbl

JAW-59
7/23/97

JAW-60 JAW-61
7/24/97 7/24/97

JAW-62
7/24/97

JAW-80
7/24/97

JAW-69
7/23/97

100
MOL
(ppbl

Acetone 3700 9 NO NO NO NO NO NO 900'1$1{g)O
Benzene 5 1 NO NO HM1)@iWt¥> NO NO NO 100 NO
2-Butanone (MEKI 1900 10 NO NO NO NO NO NO 1000
Chloroform 100 2.5 NO NO 6.9 NO NO NO 250 NO
1,1-0ichloroethane [810] 2.5 14 4.8 110 NO NO NO 250
1,1-0ichloroethene 7 3.2@HWM1~ M6N{1tt'4()'@WMtiN~~{,j~1 NO 320'3'$~O

1,2-0ichloroethane 5 2.5 NO N01,WfinM2~ NO NO NO 250 NO
cis-1.2-0ichloroethene 70 2.4 NO NO 62 NO NO NO 240j,jgO
4-Methvl-2-pentanone (MIBKI [29001 12 NO NO NO NO NO NO 1200 '!j~Q
Tetrachloroethene 5 1.9flMifiM819 WWWi1MS14 3.211 in ti3$ NO NO 190 NO

Toluene 1000 1.7,..NO--==~N~0~lllllliN~Ogc===N~Ot==~N10t==JN~0tt===1~7~0~""~"""~••,.~~§OOO~···.·.'~O~•.•·••
f-'1'-'-,.:.1'-',1'--::,T;.;.ric;:;h.:.;l.:;.or;.;o;.;e;.:;th"'a::.;n.:.;e:...- 1f---=2:.:0:.,:00i1-_-=2:.:...:;.5 r 180 37 2.6 28 250,mn!$~()

",,1,-,-,.:.1!:..2:..-.:.T;.;.ric::;h.:.;l.::;.or;.;o:.:e:.:;th"'a::.;n.:.;e:...- 1f-_--=50i1-_-=2:.:..8.:;. NO 4.4 NO NO NO 280 NO
Trichloroethene 5 3 NO NO NO NO 300 NO

Note: Some samples required dilution. All reporting limits and results are corrected for dilution.
(ppbl = parts per billion
MOL = Method detection limit

MCl = Maximum Contaminant level
RBC = Risk Based Concentration, EPA Region III
• No MCl. HA. or RBC found
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Table 9. Semivolatile Concentrations Exceeding MCLs, HAs, (and MOLs) - FY97 Second Cycla

HA MOL I I I MOL
IRBCI I I I I I

Well Field Code·> E N J
Well 10·> JAW·604 FB-l G-29 JAW4 JAW·5 JAW-6 JAW·64 JAW-614 EOA·l EOA·3 JAW·69
Samole Oate 7/31/97 7/15/97 7/15/97 7/16/97 7/15/97 7/15/97 7/15/97 7/16/97 7/16/97 7/16/97 7/23/97

(ppb) (ppb) (ppbl Ippb) (ppb) (ppb) (ppb! (ppb) Ippb) Ippb) Ippb) (ppb! Ippb) (ppb)
Analvtes

bisl2-Ethvlhexvll ohthalete 14.81 2 3.8 4 3.6 ::::~ 'Me/wt 3.4 3.7 1\\a61%· 3.6 2.7 2.2 40 NO
Benzoic Acid !11500 30 NO NO NO NO NO NO NO NO NO NO 600 54
2·Methylnaphthalene NA 1 NO NO NO NO NO NO NO NO NO NO 20 68
2·Methylphenol 11800 2 NO NO NO NO NO NO NO NO NO NO 40 130
3/4·Methvlohenol NA 2 NO NO NO NO NO NO NO NO NO NO 40 220
Naphthalene °20 1 NO NO NO NO NO NO NO NO NO NO 20
Phenol °400 2 NO NO NO NO NO NO NO NO NO NO 40 II 310 II

ITable 9 conI' d)
HA MOL I I I I

[RBCI I I I
Well Field Code· > G F
Well 10 -> JAW-29 JAW-3D JAW-31 TB-l JAW·606 JAW-B07 JAW·608
Samole Oate 7/31/97 7/31/97 7/31/97 B/5/97 B/5/97 B/5/97 B/5/97

(ppb) (ppb) Ippb) (ppb) Ippb) (ppb) Ippb) Ippb) Ippb)
Analvte.

bi.12·Ethvlhexvllohthalate 14.81 2 2.4 2.1 2.5 tMMdM 3 3 4.6

I

FB·l JAW·5B JAW·59
7/23/97 7/23/97 7/23/97

Ippb) Ippb) Ippb!

3.1

I
I
J

JAW·60 JAW·61
7/24/97 7/24/97

Ippb! (ppb)

I
I

JAW·62 JAW·63 JAW·BO
7/24/97 7/24/97 7/24/97

Ippb) (ppb) (ppb)

Note: Some samples raquired dilution. All reporting limit. and result. ara corracted for dilution.
Nota: Bi.12-ethylhexyliphthalate is a constituant of vacuum pump oil, and i. a common laboratory contaminant.
HA a Health Advisory ° (in this case, life time) E = Line 4A/4B

RBC .. Risk Ba.ed Concentretion, EPA Region III F = Line 5A/5B
MOL .. Method detection limit G .. Lina 9
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Table 4. Summary Groundwater Monitoring Results for Inorganics, by Well Field - FY97 Second Cycle

Inorganic Analysis

Sample date: 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97

JAW-43 JAW-44 JAW-45 JAW-46 JAW-47 JAW 48 JAW·5O JAW-51 JAW-52

L1NE-1 MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
(ppb) (ppbl (ppbl (ppb) (ppbl (ppb) (ppbl (ppbl (ppbl (ppb) (ppbl

Silver 0.32 100·· • NO NO NO NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO 21 NO NO NO
Barium 0.33 2000 93 67 56 94 130 500 NO NO 89
Cadmium 0.48 5 NO NO NO NO NO NO NO NO NO
Chromium 0.23 100 17 14 16 12 15 31 NO NO 24
Lead 0.13 15· NO NO NO NO NO NO NO NO NO
Selenium 1.2 50 NO NO NO NO NO NO NO NO 15
Mercury 0.020 2 NO NO NO NO NO NO NO NO NO

continued ... TB·l FB-l

Sample date: 8/28/97 8/28/97 8/28/97 8/28/97 8/28/97

JAW-601 JAW-602 JAW-603 8894 8895

lINE·1 MOL MCl Cone. Cone. Cone. Cone Cone
(ppb) (ppb) (ppbl (ppb) (ppb) (ppb) (ppb)

Silver 0.32 100··· NO NO NO NO NO
Arsenic 0.76 50 NO 14 NO NO NO
Barium 0.33 2000 500 430 130 NO NO
Cadmium 0.48 5 NO NO NO NO NO
Chromium 0.23 100 31 76 31 NO NO
Lead 0.13 15· NO NO NO NO NO
Selenium 1.2 50 NO NO NO NO NO
Mercury 0.020 2 NO NO NO NO NO
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Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field - FY97 Second Cycle

Inorganic Analysis TB-1 FB·1
Sample date: 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97

JAW·70 JAW-71 JAW-72 JAW·73 JAW·74 JAW 75 8544 8545
L1NE-2 MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Silver 0.32 100··· NO NO NO NO NO 0.57 NO NO
Arsenic 0.76 50 NO NO NO NO NO NO NO NO
Barium 0.33 2000 81 72 72 79 110 76 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO
Chromium 0.23 100 3.2 2.2 2.6 2.0 2.7 3.6 NO NO
Leed 0.13 15· NO NO NO NO NO NO NO NO
Selenium 1.2 50 NO NO NO NO 6.4 3.0 NO NO
Mercury 0.020 2 NO NO NO 0.028 0.040 NO NO 0.20

Inorganic Analysis TB-1 FB-1
Sample date: 8/7/97 817/97 8/7/97 8/7/97 8/7/97 817/97 817/97 8/8/97

JAW-53 JAW-54 JAW-55 JAW·56 JAW-57 JAW 77 8570 8571
L1NE·3 MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone

(ppbl (ppb) (ppbl (ppb) (ppbl (ppb) (ppb) (ppbl (ppbl (ppb)

Silver 0.32 100··· NO NO NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO NO NO NO
Barium 0.33 2000 110 93 95 59 96 50 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO
Chromium 0.23 100 2.7 6.3 6.7 1.7 4.2 1.4 NO NO
Lead 0.13 15· NO NO NO NO NO NO NO NO
Selenium 1.2 50 NO 1.9 NO NO NO NO 1.2 NO
Mercury 0.020 2 0.025 NO NO NO NO NO NO 0.020
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Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field· FY97 Second Cycle

Inorganic Analysis TB-l FB-l

Sample date: 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97 8/14/97

JAW-1S JAW-16 JAW-17 JAW-18 JAW-19 JAW 20 JAW-21 JAW22 8655 8656
l1NE·3a MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone

(ppbl (ppbl (ppb) (ppb) (ppb) (ppb) (ppbl (ppb) (ppb) (ppb) (ppb) (ppb)

Silver 0.32 100··· NO NO NO NO NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO NO NO NO NO NO
Barium 0.33 2000 96 330 100 390 100 320 70 110 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO NO NO
Chromium 0.23 100 3.6 4.3 3.6 5.9 4.4 4.5 3.1 6.2 NO NO
Lead 0.13 15· NO NO NO NO NO NO NO NO NO NO
Selenium 1.2 50 5.5 NO NO 3.5 2.5 2.5 2.6 2.6 NO NO
Mercury 0.020 2 NO NO 0.025 0.021 0.021 NO NO NO 0.021 NO

Inorganic Analysis TB-l FB-l
Sample date: 7/31/97 7/31/97 7/31/97 7/31/97
lINES-4a & 4b JAW·604 JAW·60S 8476 8458

MOL MCl Cone. Cone. Cone Cone
(ppb) (ppb) (ppb) (ppbl (ppbl (ppbl

Silver 0.32 100··· NO NO NO NO
Arsenic 0.76 50 NO NO NO NO
Barium 0.33 2000 83 130 NO NO
Cadmium 0.48 5 NO NO NO NO
Chromium 0.23 100 NO 6.7 NO NO
Lead 0.13 15· NO NO NO NO
Selenium 1.2 50 NO NO NO NO
Mercury 0.020 2 NO NO NO NO

Page 3 of 12



Table 4. Summary Groundwater Monitoring Results for Inorganics, by Well Field - FY97 Second Cycle

Inorganic Analysis TB-1 FB-1

Sample date: 815/97 815/97 8/5/97 8/5/97 8/5/97 8/5/97

lINES·6a & 6b JAW-606 JAW-607 JAW·60S JAW-609 8516 8517

MOL MCl Cone. Cone. Cone. Cone. Cone Cone
(oob) (oob) (oob) (Dob) (oob) (ppb) (ppb) (oob)

Silver 0.32 100*** NO NO NO NO NO NO
Arsenic 0.76 50 0.95 NO NO NO NO NO
Barium 0.33 2000 110 170 76 460 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO
Chromium 0.23 100 3.0 2.5 1.3 26 NO NO
Lead 0.13 15* NO NO NO NO NO NO
Selenium 1.2 50 NO 2.0 NO NO NO NO
Mercury 0.020 2 NO NO NO NO NO NO

Inorganic Analysis TB·' FB·1

Sample date: 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97 7/31/97

JAW-29 JAW-30 JAW-31 JAW-610 JAW-611 JAW-612 8476 8477

L1NE·9 MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone
(oob) (oob) (oob) (Dob) (oob) (oob) (oob) (oob) (oob) (ppbl

Silver 0.32 100* ** NO NO NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO NO NO NO
Barium 0.33 2000 53 94 99 91 57 110 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO
Chromium 0.23 100 5.1 3.6 3.5 2.8 3.5 6.0 NO NO
Lead 0.13 15* NO NO NO NO NO NO NO NO
Selenium 1.2 50 NO NO NO NO NO NO NO NO
Mercury 0.020 2 NO NO NO NO NO NO NO NO
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Table 4. Summary Groundwater Monitoring Results for Inorganics, by Well Field - FY97 Second Cycle

Inorganic Analysis TB-1 FB-1

Sample date: 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97 7/22/97

NORTH JAW-11 JAW-12 JAW-13 JAW-14 JAW-625 JAW-626 JAW-627 8280 8281

BURN PAD MOL Mel Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone
(ppbl (ppbl (ppb) (ppbl (ppb) (ppbl (ppb) (ppbl (ppb) (ppb) (ppb)

Silver 0.32 100··· NO 0 NO NO NO NO NO NO NO
Arsenic 0.76 50 NO R NO NO NO NO NO NO NO
Barium 0.33 2000 72 Y 88 87 68 270 230 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO
Chromium 0.23 100 5.1 W 4.9 3.5 5.2 11 9.5 NO NO
Lead 0.13 15· NO E NO NO 0.30 1.2 1.5 0.26 NO
Selenium 1.2 50 1.7 L NO NO 1.3 NO NO NO NO
Mercury 0.020 2 0.032 L NO 0.064 0.069 0.047 0.028 NO NO

Inorganic Analysis TB-1 FB-1
Sample date: 7/29/97 7/29/97 7/29/97 7/29/97 7/29/97 7/29/97 7/29/97

WEST G-30 JAW-23 JAW-24 JAW-25 JAW-68 8420 8421

BURN PAD MOL Cone. Cone. Cone. Cone. Cone. Cone Cone
( b) ( b) ( bl

Silver 0.32 NO NO
Arsenic 0.76 50 NO NO
Barium 0.33 2000 57 NO
Cadmium 0.48 5 NO NO
Chromium 0.23 100 5.6 NO
Lead 0.13 15· NO NO
Selenium 1.2 50 NO NO
Mereur 0.020 2 NO NO
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Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field - FY97 Second Cycle

Inorganic Analvsls TB-1 FB-1
Sample date: 7/23/97 7/23/97 7/24/97 7/24/97 7/24/97 7/24/97 7/23/97 7/24/97 7/23/97 7/23/97

FIRE TRAINING JAW·58 JAW-59 JAW-60 JAW-61 JAW-62 JAW-63 JAW·69 JAW 80 8339 8340

PIT MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone
(ppb) (oob) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppbl (ppb) (ppb) (ppb)

Silver 0.32 100--- NO NO NO NO NO NO NO 4.7 NO NO
Arsenic 0.76 50 0.93 NO 6.8 3.9 NO NO 5.3 NO NO NO
Barium 0.33 2000 86 100 210 65 62 73 670 180 NO NO
Cadmium 0.48 5 NO NO NO NO NO NO NO NO NO NO
Chromium 0.23 100 3.8 4.9 5.6 1.9 2.7 4.2 38 3.9 NO NO
lead 0.13 15- NO NO NO NO NO NO 0.43 5.3 NO NO
Selenium 1.2 50 1.9 NO NO NO 2.6 NO 5.0 NO NO 1.2
Mercury 0.020 2 NO NO 0.027 0.048 NO NO 0.029 NO 0.022 NO

continued ... TB·2 FB-2
Sample date: 7/24/97 7/24/97

FIRE TRAINING 8362 8363
PIT MOL MCl Cone Cone

(ppb) (ppb) (ppb) (oob)

Silver 0.32 100--- NO NO
Arsenic 0.76 50 NO ND
Barium 0.33 2000 NO NO
Cadmium 0.48 5 NO NO
Chromium 0.23 100 5.1 1.4
Lead 0.13 15- NO NO
Selenium 1.2 50 NO ND
Mercury 0.020 2 NO NO
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Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field - FY97 Second Cycle

Inorganic Analysis TB-' FB-'
Sample date: 7/28/97 7/28/97 7/28/97 7/28/97 7/28/97

PESTICIDE JAW-615 JAW-616 JAW-617 8394 8395

PIT MOL MCl Cone. Cone. Cone. Cone Cone
(ppb) (ppb) (ppb) (ppbl (ppb) (ppb) (ppb)

Silver 0.32 100··· NO NO 1.1 NO NO
Arsenic 0.76 50 0.79 0.88 NO 0.81 NO
Barium 0.33 2000 100 120 110 NO NO
Cadmium 0.48 5 NO NO NO NO NO
Chromium 0.23 100 NO 6.0 5.2 NO NO
lead 0.13 15· NO NO NO NO NO
Selenium 1.2 50 NO 1.9 4.1 NO NO
Mercury 0.020 2 NO NO 0.17 NO NO

Inorganic Analysis TB-' FB-'
Sample date: 7/28/97 7/28/97 7/28/97 7/28/97 7/28/97

CONSTRUCTION JAW-C8 JAW-C9 JAW-l0 8394 8388

DEBRIS MOL MCl Cone. Cone. Cone. Cone Cone
LANDFill (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Silver 0.32 100··· NO NO NO NO NO
Arsenic 0.76 50 NO NO NO 0.81 NO
Barium 0.33 2000 94 84 87 NO NO
Cadmium 0.48 5 NO NO NO NO NO
Chromium 0.23 100 12 14 19 NO NO
lead 0.13 15· NO NO NO NO NO
Selenium 1.2 50 2.6 NO NO NO NO
Mercury 0.020 2 NO NO NO NO NO

Page 7 of 12



Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field - FY97 Second Cycle

Inorganlo Analysis TB-1 FB-1
Sample date: 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97 8/12/97

JAW-32 JAW-33 JAW-34 JAW-35 JAW-36 JAW-37 JAW-6la JAW-6l9 8616 8617
FIRING SITE MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.

(ppbl (ppbl (ppbl (ppbl (ppbl (ppb) (ppb) (ppb) (ppb) (ppbl (ppb) (ppb)

Silver 0.32 100··· ND D ND ND ND D ND ND ND ND
Arsenic 0.76 50 ND R ND NO NO R ND 1.4 ND ND
Barium 0.33 2000 70 Y 37 110 50 y 330 160 NO NO
Cadmium 0.48 5 ND NO NO NO ND NO NO ND
Chromium 0.23 100 9.7 W 32 3.2 10 W 46 29 NO NO
Lead 0.13 15· ND E NO NO NO E NO NO ND ND
Selenium 1.2 50 ND L ND ND NO L ND ND ND ND
Mercury 0.020 2 ND L ND ND ND L ND ND ND ND

Inorganic Analysis
Sample date: 7/16/97 7/15/97 7/16/97 7/16/97 7/15/97 7/16/97 7/15/97 7/15/97 7/15/97

EXPLOSIVE EDA.Ql EDA.Q2 EDA.Q3 EDA.Q4 0-29 JAW.Q4 JAW.Q5 JAW.Q6 JAW.Q7

DISPOSAL MOL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
AREA (ppb) (ppbl (ppb) (ppbl (ppb) (ppb) (ppbl (ppbl (ppb) (ppb) (ppb)

Silver 0.32 100··· ND ND ND ND ND NO ND ND ND
Arsenic 0.76 50 ND NO ND NO ND ND ND ND NO
Barium 0.33 2000 68 100 98 60 72 64 84 140 79
Cadmium 0.48 5 ND NO ND ND NO ND ND NO ND
Chromium 0.23 100 9.8 16 8.9 12 7.2 8.2 9.4 12 11
Lead 0.13 15· ND ND ND ND ND ND ND ND ND
Selenium 1.2 50 ND ND ND 1.5 NO 2.5 ND ND 1.4
Mercury 0.020 2 ND ND ND ND ND ND ND ND ND
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Table 4. Summary Groundwater Monitoring Results for Inorganics. by Well Field - FY97 Second Cycle

continued ... TB-l FB-l TB-2 FB-2
Sample date: 7/15/97 7/16/97 7/15/97 7/15/97 7/16/97 7/16/97

EXPLOSIVE JAW-64 JAW-614 8197 8198 8219 8220
DISPOSAL MOL MCL Cone. Cone. Cone Cone Cone Cone

AREA (ppbl (ppb) (ppbl (ppbl (ppb) (ppbl (ppbl (ppbl

Silver 0.32 100··· ND ND ND ND ND ND
Arsenic 0.76 50 ND ND ND ND ND ND
Barium 0.33 2000 79 120 ND ND ND ND
Cadmium 0.48 5 ND ND ND ND ND ND
Chromium 0.23 100 8.5 8.0 ND ND ND ND
Lead 0.13 15· ND ND ND ND ND ND
Selenium 1.2 50 ND 1.3 ND ND ND ND
Mercury 0.020 2 ND ND ND 0.022 ND 0.021

Inorganic Analysis TB-1 FB-1
Sample date: 8/26/97 8/26/97 8/26/97 8/26/97 8/26/97 8/26/97 8/26/97 8/26/97 8/26/97

DEMOLITION OA.{)l OA.{)2 G'{)9 G-10 G-11 JAW.{) 1 JAW.{)2 8857 8858
AREA MOL MCL Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone Cone

(ppb) (ppb) (ppbl (ppbl (ppb) (ppbl (ppbl (ppbl (ppb) (ppbl (ppbl

Silver 0.32 100··· ND ND ND ND D ND ND ND 0.43
Arsenic 0.76 50 ND ND ND ND R ND ND ND ND
Barium 0.33 2000 98 94 180 59 Y 150 170 ND ND
Cadmium 0.48 5 ND ND ND ND ND ND ND ND
Chromium 0.23 100 37 28 22 22 W 31 40 1.5 ND
Lead 0.13 15· ND ND ND ND E ND ND ND ND
Selenium 1.2 50 ND 1.5 3.4 ND L 1.2 ND ND ND
Mercury 0.020 2 ND ND ND ND L ND ND 0.062 ND
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Table 4. Summary Groundwater Monitoring Results for Inorganics, by Well Field - FY97 Second Cycle

Inorganic Analyala TB-2 FB-2

Sample date: 7117/97 7117/97 7117/97 7117/97 7117/97

BOX CHIPPER JAW-620 JAW-621 JAW-622 8243 8244

DISPOSAL MOL MCl Cone. Cone. Cone. Cone Cone

PIT (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (oob)

Silver 0.32 100··· NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO
Barium 0.33 2000 76 78 69 NO NO
Cadmium 0.48 5 NO NO NO NO NO
Chromium 0.23 100 3.9 2.4 2.9 NO NO
Lead 0.13 15· 0.30 NO NO NO NO
Selenium 1.2 50 4.3 2.4 7.8 NO NO
Mercury 0.020 2 0.078 0.069 0.073 0.073 0.073

Inorganic Analyala TB-1 FB-1

Sample date: 8/5/97 815197 815/97 815/97

BLDG 600·86 JAW-623 JAW-624 8516 8524

SEPTIC MOL MCl Cone. Cone. Cone Cone
SYSTEM (ppb) (oob) (oob) (oob) (oob) (oob)

Silver 0.32 100··· NO NO NO NO
Arsenic 0.76 50 NO NO NO NO
Barium 0.33 2000 120 86 NO NO
Cadmium 0.48 5 NO NO NO NO
Chromium 0.23 100 16 7.8 NO 0.86
Lead 0.13 15· NO NO NO NO
Selenium 1.2 50 NO NO NO NO
Mercury 0.020 2 0.098 0.038 NO NO
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Table 4. Summary Groundwater Monitoring Results for Inorganics, by Well Field - FY97 Second Cycle

Inorganlo Anelya.
Sampla data: 8/19/97 8/19/97 8/19/97 8/21/97 8/21197 8/21/97 8/19/97 8/21/97 8/21/97

0-03 0-12 0·21 0·22 0·23 0·24 0·25 0-26 0·27

BOUNDARY MDL MCl Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
(DDb) (oob) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (oob) (ppb)

Silver 0.32 100--- NO NO 5.1 NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO NO 19 29 NO
Barium 0.33 2000 300 96 110 110 91 80 27 360 120
Cadmium 0.48 5 NO NO NO NO NO NO NO NO NO
Chromium 0.23 100 31 27 26 14 21 23 41 28 27
Lead 0.13 lS- NO NO NO NO NO NO NO NO NO
Selenium 1.2 SO NO NO NO NO 2.1 NO NO NO NO
Mercury 0.020 2 NO NO 0.022 NO NO NO 0.074 NO 0.028

continued ... TB-1 FB-1 TB·2 FB-2
Sample date: 8/19/97 8/19/97 8/21/97 8/21197 8/19/97 8/19/97 8/21197 8/21/97

0·28 0-31 0-53 JAW-76 8711 8712 8797 8798
BOUNDARY MDL MCl Cone. Cone. Cone. Cone. Cone Cone Cone Cone

(oob) (oob) (oob) (oob) (oob) (oob) (oob) (oob) (oob) (oob)

Silver 0.32 100--- NO NO NO NO NO NO NO NO
Arsenic 0.76 50 NO NO NO NO NO NO NO NO
Barium 0.33 2000 74 140 210 43 NO NO NO NO
Cadmium 0.48 S NO NO NO NO NO NO NO NO
Chromium 0.23 100 24 33 23 28 NO NO 0.67 NO
Lead 0.13 15- NO NO NO NO NO NO NO NO
Selenium 1.2 50 NO 3.1 NO NO NO NO NO NO
Mercury 0.020 2 NO NO 0.043 NO NO NO NO NO
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Table 4. Summary Groundwater Monitoring Results for (norganics. by Well Field - FY97 Second Cycle

NO = not detected at or above MOL

u

MOL = Method Detection Limit

MCl = Maximum Contaminant level

SMCL = Secondary Maximum Contaminant Levels

HA = Health Advisory

ppb = parts per billion

Note: all samples were filtered in the field

u

• lead (at tap) Action level is 15 ppb

•• Chromium (total) MCl is 100 ppb

••• Silver SMCL, Nov. 1995 & Lifetime HA
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APPENDIXJ
ANALYTICAL DATA SUMMARY

J-3 JAYCOR (1996) Data
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OA- 1 04-26-96 NO NO NO NO NO 6.03 NO NO 6.03

OA- 2 06-03-96 NO NO NO NO NO NO NO 13.7 13.7

OM- 3 07-26-92 NO NO NO NO NO NO NO NO 0

OM-4 07-27-92 NO NO NO NO NO NO NO NO 0

OM- 6 07-27-92 NO NO NO NO NO NO NO NO 0

OM- 8 07-27-82 NO NO NO NO NO NO NO NO 0

OM- 9 07-27-92 NO NO NO NO NO NO NO NO 0

OM- 10 07-27-92 NO NO NO NO NO NO NO NO 0

EDA- 1 04-19-93 NO NO NO NO NO NO NO NO 0

EDA- 2 04-19-93 NO NO NO NO NO 9.36 NO 62.9 72.26

EOA- 3 04-16-93 NO NO NO NO NO NO NO 4.71 4.71

EDA- 4 04-16-93 NO NO NO NO NO 61.2 NO 7.9 68.1

G- 1 07-29-92 NO NO NO NO NO NO NO NO 0

G- 2 07-27-92 NA NA NA NO NO NA NO NA 0

G- 3 08-06-92 NO NO NO NO NO NO NO NO 0

G- 4 04-19-93 NO NO NO NO NO NO NO NO 0

G- 6 04-27-93 NO NO NO NO NO NO NO NO 0

G- 6 04-' 9-93 NO NO NO NO NO NO NO NO 0

G- 7 04-19-93 NO NO NO NO NO NO NO NO 0

G- 8 08-07-92 NO NO NO NO NO NO NO NO 0

G- 9 06-06-93 NO NO NO NO NO NO NO 1.44 1.44

G- 10 06-03-96 NO NO NO NO NO NO NO 11.2 11.2

G- 12 07-27-92 NO NO NO NO NO NO NO NO 0

G- 14 10-07-92 NO NO NO NO NO NO NO NO 0

G- 16 10-92 NO NO 0.761 NO NO 230 NO 970 1200.8

G- 16 07-26-96 NO NO NO NO NO NO NO NO 0

G· 17 10-08-92 NO NO NO NO NO NO NO 4.68 4.68

G- 18 10-08·92 190 110 2200 96 76 1100 NO 8600 12370

G- 19 10-08-92 63 110 2000 140 96 980 NO 8400 11789

G- 20 10-07-92 2600 72 470 96 NO 1700 170 13000 18108

G- 21 08-11-92 NO NO NO NO NO NO NO NO 0

G- 22 07-29-82 NO NO NO 0.266 NO NO NO NO 0.266

G- 23 08-11-92 NO NO NO NO NO NO NO NO 0

G- 26 08-07-82 NO NO NO 7.12 NO NO NO NO 7.12

G- 26 08-11-82 NO NO NO 1.36 NO NO NO NO 1.36

G- 27 08-06-92 NO NO NO NO NO NO NO NO 0

G- 28 07-24-82 NO NO NO NO NO NO NO NO 0

G- 29 04·18-93 NO NO NO NO NO NO NO NO 0

G- 30 04-19-83 NO NO NO NO NO 3.29 NO 9.89 13.18

G- 31 08-11-92 NO NO NO NO NO NO NO NO 0

G- 41 10-08-92 NO NO NO NO NO 2.66 NO 12.6 16.06

G- 42 10-13·92 NO NO NO NO NO NO NO NO 0

G- 43 10-08-92 NO NO NO NO NO NO NO NO 0

G- 44 10-11-92 NO NO NO NO NO NO NO NO 0

G- 46 10-09-92 NO NO NO NO NO NO NO NO 0

G- 46 10-13-92 NO NO NO NO NO NO NO NO 0

G- 47 10-09-92 NO NO NO NO NO NO NO 1.62 1.62

G- 46 10-09-92 NO NO NO NO NO NO NO NO 0

Page 1 of 4



EXPLOSIVES lug/LI

. .c
Z . c .c . .
c Z

, ; ~WELL NO. DATE 1: c g ,
0

~
0 S S .

II II ijC C g 0
II

.~ .e .~ c c c ...
~ l' :. 'ii i " "8

"
....-[ ~ . .. ::IE .l! 0 0N N N :r z 0:

G- 49 07-23-92 NO NO NO NO NO 3.23 NO 12.4 16.63

G- 61 10·07-92 NO NO NO NO NO NO NO NO 0

G- 52 07-24-92 NO NO NO NO NO NO NO NO 0

G- 53 07-23-92 NO NO NO NO NO NO NO NO 0

G- 56 10-11-92 NO NO NO NO NO NO NO 45.6 45.6

G- 57 10-11-92 NO NO NO NO 0.313 10.6 NO 470 480.91

G- 58 10-11-92 NO 1.05 NO NO 5.03 109 1.1 1500 1616.2

GZ- 1 10-07-92 NO NO NO NO NO NO NO NO 0

GZ- 2 10-08-92 NO NO NO NO NO NO NO NO 0

GZ- 3 10-08-92 NO NO NO NO NO NO NO NO 0

GZ- 6 05-02-93 NO NO NO NO NO NO NO NO 0

JAW- 1 04-26-95 NO NO NO NO NO NO NO 5.64 5.64

JAW- 2 05-03-95 NO NO NO NO NO 2.02 NO NO 2.02

JAW- 4 05-14-93 NO NO NO NO NO NO NO NO 0

JAW· 5 05-13-93 NO NO NO NO NO NO NO NO 0

JAW- 8 06-13-93 NO NO NO NO NO NO NO NO 0

JAW- 7 05·13-93 NO NO NO NO NO NO NO NO 0

JAW- 8 05-19-93 NO NO NO NO NO NO NO NO 0

JAW- 9 05-19-93 NO NO NO NO NO NO NO NO 0

JAW- 10 05-19-93 NO NO NO NO NO NO NO NO 0

JAW· 11 04-07-95 NO NO NO NO NO NO NO NO 0

JAW· 12 04-08-95 NA NA NA NA NA NA NA NA 0

JAW- 13 05-05-95 NO NO NO NO NO NO NO NO 0

JAW· 14 04·06-95 1.05 NO NO NO NO NO NO 2 3.05

JAW· 15 05-14-93 NO NO NO NO NO 2.11 NO 39.7 41.81

JAW- 16 05-19-93 NO NO NO NO NO NO NO 1.64 1.64

JAW- 17 05-14-93 NO NO NO NO NO 3.31 NO 18.7 22.01

JAW· 18 05·14-93 NO NO NO NO NO NO NO NO 0

JAW- 19 05'14-93 NO NO NO NO NO NO NO 3.09 3.09

JAW· 20 05-14·93 NO NO NO NO NO NO NO 22.3 22.3

JAW· 21 05·14-93 NO NO NO NO NO NO NO NO 0

JAW· 22 05-14-93 NO NO NO NO NO NO NO NO 0

JAW- 23 05-05-95 2.6 NO 2.17 0.474 NO 11.2 NO 61.4 77.844

JAW· 24 05-05-96 NO NO NO NO NO 2.14 NO NO 2.14

JAW- 25 05-04-95 NO NO NO NO NO 15.5 NO 26.8 42.3

JAW· 26 06·14·93 NO NO NO NO NO ND NO NO 0

JAW- 27 05·14-93 NO NO NO NO NO NO NO NO 0

JAW- 28 05-14-93 NO NO NO NO NO NO NO NO 0

JAW- 29 05-19-95 NO NO NO NO NO NO NO NO 0

JAW· 30 05-17-95 NO NO NO 38 11 NO NO NO 49

JAW- 31 05-19-95 NO NO NO NO NO NO NO NO 0

JAW· 32 05-25-93 NO NO NO NO NO NO NO NO 0

JAW· 33 05-25-93 NO NO NO NO NO NO NO NO 0

JAW· 34 06-25-93 NO NO NO NO NO NO NO NO 0

JAW- 38 06-12-93 NO NO NO NO NO NO NO ND 0

JAW- 39 05-12-93 NO NO NO NO NO NO NO NO 0

JAW- 40 05-12-93 NO NO NO NO NO NO NO NO 0

JAW· 41 05·19-93 NO NO NO NO NO NO NO NO 0
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JAW- 42 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 43 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 44 06-12-93 NO NO NO NO NO NO NO NO 0

JAW- 46 06-12-93 NO NO NO NO NO NO NO NO 0

JAW- 46 06-12-93 NO NO NO NO NO NO NO NO 0

JAW- 47 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 48 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 60 06-14-93 NO NO NO NO NO 1.49 NO 37.4 38.89

JAW- 61 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 62 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 63 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 64 06-19-93 NO NO NO NO NO 190 20.6 2100 2310.6

JAW- 66 06-19-93 NO NO NO NO NO 7.97 NO 6.89 14.86

JAW- 66 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 67 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 68 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 69 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 60 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 61 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 62 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 63 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 66 06·14-93 NO NO NO NO NO NO NO NO 0

JAW- 66 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 67 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 68 06-04-96 NO NO NO NO NO 63.9 NO NO 63.9

JAW- 69 04-30-93 NA NA NA NO NO NA NO NA 0

JAW- 70 06-12-93 NO NO NO 0.618 NO 230 4.33 760 994.86

JAW· 71 06-12-93 NO NO NO NO NO 10.8 NO 41.8 62.6

JAW- 72 06-12-93 NO NO NO 3.96 NO 140 20.8 1600 1764.8

JAW· 73 06-14-93 NO NO NO NO NO 9.68 NO 190 198.68

JAW· 74 06-12-93 NO NO NO NO NO NO NO NO 0

JAW- 76 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 78 06-11-93 NO NO NO NO NO NO NO NO 0

JAW- 77 06-19-93 NO NO NO NO NO NO NO NO 0

JAW- 78 06-14-93 NO NO NO NO NO NO NO NO 0

JAW- 79 06·14-93 NO NO NO NO NO NO NO NO 0

JAW- 80 06-14-93 NA NA NA NO NO NA NO NA 0

JAW- 601 06-02-96 NO NO NO NO NO NO NO NO 0

JAW· 602 06-19-86 NO NO NO NO 0.0829 NO 3.14 NO 3.2229

JAW- 603 06-03-96 NO NO NO NO NO NO NO NO 0

JAW· 604 06-17-96 NO NO NO NO NO NO NO NO 0

JAW. 606 06·16-96 NO NO NO NO NO NO NO NO 0

JAW· 606 06-06-96 NO NO NO NO NO NO NO NO 0

JAW· 607 06-04·96 NO NO NO NO NO NO NO NO 0

JAW· 608 06·04-96 NO NO NO NO NO NO NO NO 0

JAW· 609 06-09-96 NO NO NO NO NO NO NO NO 0

JAW· 610 06-18-96 NO NO NO NO NO NO NO NO 0

JAW- 611 06·17-96 NO NO NO NO NO NO NO NO 0
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JAW· 612 06-1B-96 NO NO NO NO NO NO NO NO 0

JAW- B16 06-09-96 NA NA NA NA NA NA NA NA 0

JAW- 61B 06-09-96 NO NO NO NO NO NO NO NO 0

JAW· 619 06-1 B-96 NO NO NO NO NO NO NO NO 0

JAW- 620 06-07-96 NO NO NO NO NO NO NO NO 0

JAW· 621 06-07'96 NO NO NO NO NO NO NO NO 0

JAW- 622 06-07-96 NO NO NO NO NO NO NO NO 0

JAW- 626 06-0B-96 NO NO NO NO NO B.31 NO 4.47 12.7B

JAW- 626 06-0B-96 NO NO NO NO NO 11.2 NO 3.66 14.76

JAW- 627 06-0B-96 NO NO NO NO NO 1.71 NO 6.26 6.97

SL- Bl 04-27-93 NO NO NO NO NO 3.41 NO NO 3.41

SL- 91 04-27'93 NO NO NO NO NO NO NO NO 0

T- 1 06-02·96 NO NO NO NO NO NO NO NO 0

T· 6 06-02-96 NO NO NO NO NO NO NO NO 0

T· 26 OB-12-93 NO NO NO NO NO NO NO NO 0

T- 28 OB-12-93 NO NO NO NO NO NO NO NO 0

B - ANALYTE FOUNO IN METHOO BLANK

NA - NOT ANALYZED

NO - NOT OETECTEO
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100007

ONSITE
ENVIRONMENTAL
LABOfiATORI ES,I NC.

O:lle 'IlImflh:lI : 6JJ/'J7

D.Ut retl"i\'CII: 6/~'
Olilit IIn;alynd: 61~.6.'/97

Dolle rtporltrJ : 617/97

Repnrt II: IIIDU07.RPT
L;lh. 10 II: IIIDtHn

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANICCOMPOUNOS BY GCJMS EPA 82."

Projett Mlo:r: ROMrt Ki."ft'tr
Oienl: Kana [n"ironmtnu' Sen-ita

Projtt1 : IAAAP

Prnjmll: ~V

Unit.: mwKe:
M;alrilO: SAil

Fic-hllD If HllF4030113 Hl1F4040115 Hll F4050123 H,l F4060,33 Hl'F60,O'00 Hll F6020104 H110UP0801
L:lblDti '00007·02 '00007·03 '00007·04 100007·05 100007·06 100007·07 100007·09

Dilutinn FactAr '00 'DO 2 1 1 1 , 1400·
Comp"lmd Rl 83.1 %SOUD 81.3 "'SOUD 82.3 ","SOUO 87.3 ,,"SOllD 80.4 '%.SOLJO 74.S %50110 82.S '-SOLID

Benn:ne 0.002 NO NO NO NO NO NO NO
Bromobcnzenc 0.005 NO NO NO NO NO NO NO
Bromochloromclh.:ane 0.005 NO NO NO NO NO NO NO
Bronlodichlorometh:me 0.002 NO NO NO NO NO NO NO
Bromoronn 0002 NO NO NO NO NO NO NO
Bromonlelh.::lnc 0.002 NO NO NO NO NO NO NO
n- BUI\ I benFtRC 0.005 NO NO NO NO NO NO NO
5e(;· But\ I benJ::cne 0.005 NO NO NO NO NO NO NO
Icn-But'l benJ::cne 0.005 NO NO NO NO NO NO NO
[.:arbon lelr::lchlonde 0.001 NO NO NO NO NO NO NO
Chlorobcnl.cnc 0.002 NO NO NO NO NO NO NO
Chlorocth.:anc 0002 NO NO NO NO NO NO NO
Chlororoml 0.002 NO NO NO NO NO NO NO
Chlor('lncthOlnc 0.002 NO NO NO NO NO NO NO
:!-Chlor<'lolucnc 0.005 NO NO NO NO NO NO NO
~-Chlorololucnc 0.005 NO NO NO NO NO NO NO
I.~-Dl~ronlo·~, ... hloropronanc 0.005 NO NO NO NO NO NO NO
01bromochloromcthanc 0.002 NO NO NO NO NO NO NO
1.~·DlbromOClh.lne 0005 NO NO NO NO NO NO NO
Dlbromomclh.:mc 0005 NO NO NO NO NO NO NO
I ;!-Dichlorohcnl:cne 0.005 NO NO NO NO NO NO NO
I.J·DlChlorobcn/~nc 0.005 NO NO NO NO NO NO NO
I J·Dlchlorobcn/.cn~ 0.005 NO NO NO NO NO NO NO
Dlchlorod.l1uoromclh.:anc 0.001 NO NO NO NO NO NO NO
I \-DichloroclhOlnc 0.002 NO NO NO NO NO NO NO
1.~·DlchlorOC:lhanc 0.002 NO' NO NO NO NO NO NO
I.I-Dlchloroclhcnc 0.002 NO NO NO NO NO NO NO
cls·1 :'.DIl:hloroclhcllc 0.002 NO NO NO NO NO NO NO
Ir3ns-I.I-Dichlornclhcnc 0.001 NO NO NO NO NO NO NO
1.:'-Dh.::hiorooroo.lnc 0.002 NO NO NO NO NO NO NO
I ;'·Dlchloroorop;)ne 0.005 NO NO NO NO NO NO NO
2.2- Dlchloroprop3n~ 0.005 NO NO NO NO NO NO NO
I I·Dil·hloropropcllc 0.005 ND NO NO NO NO NO NO
cl~-I.3·DichloroNopcnc 0.002 NO NO NO NO NO NO NO
tr.lns-l.~-Dlchloronro~n~ 0.002 NO NO NO NO NO NO NO
Elh\ I benlC"C 0.001 NO NO NO NO NO NO NO
HC\.3Chlorobul.:adlcnc 0.005 NO NO NO NO NO NO NO
ISOflrOp\ I bcol:enc 0.005 NO NO NO NO NO NO NO
",-lsooroD'llOlucnc 0.005 NO NO NO NO NO NO NO
t-.lclh\ Icnc chlonde 0.005 NO NO NO NO NO NO NO
:-':JphUlalcnc 0.005 NO NO NO NO NO NO NO
n· Prop\ I~nzcnc 0.005 NO NO NO NO NO NO NO
l)1'rC'nc 0.002 NO NO NO NO NO NO NO
1.1. J.2-Tclr.:achl{,flXthanc 0.005 NO NO NO NO NO NO NO
1.I.l.2-Tctr3dtlorOClh:IRC 0.003 NO NO NO NO NO NO NO
TClr3chloroclhcnc 0002 NO NO NO NO NO NO NO
Tolucne 0.002 NO NO NO NO NO NO NO
U }·Tnchlorobcn/ene 0.005 NO NO NO NO NO NO NO
1.2.4·Trichloroben7.cnc 0.005 NO NO NO NO NO NO ND
I. I. I-Trichlorocth.:anc 0.001 NO NO NO NO NO NO NO
1,1.:'-TrichlorOClhOlIlC 0.001 NO NO NO NO NO NO NO
Tr.,;hlorOClho:nc 0.002 NO NO NO NO NO NO NO
Trichloronuoromcth:mc 0.001 NO NO NO NO NO NO NO
1.2.3-Trichlorooroo3nc 0.005 NO NO NO NO NO NO NO
I.IA-Trimclh\1 benzene 0.005 NO NO NO NO NO NO NO
I.J,~· Trimcth, I bcnl.cnc 0.005 NO NO NO NO NO NO NO
Vin .. 1chloride 0.003 NO NO NO NO NO NO NO
!n,",I·X,·lcnl:S 0.005 NO NO NO NO NO NO NO
I 1,2-Trichlorolrinuorocl~.3nc 0.01 910 2000 0.091 B 0.79 0.73 0.11 3400"
1.2·DIChlorolriOuorocth:tnc 0.0' NO NO NO NO NO NO NO
SURROGATE .... MOUNT A % Recovery "It Hecovery "It Hecovery "It Hecovery .,. ecovery ecovery ecovery

Dibr'omonlloronlelhanc 50 80"'-120 113% 110% 115% 114% 120% 118% 117% I "113%
Tolllcnc-dll 50 8S~·'10 '07% 108% 107% 107% '02% 106% '05% I "107%

4-8romonuoroben..:cnc 50 80%·120 98% 98% '02% 98% 89% 98% 95% I ·104%

NOles: NO· Ana/ytes not d1elected .1, or above the stated detection limit
Rl . Reponing limit
OF . Dilution FaCTor
mg/Kg - Milligrams per kilogram (PPM)

POL - Practical Ouantilation limit - Multiply Rl by the OF 10 obtain the pal fOI a specific sample

M'"'-i;,~"-._~~". JUL 23 1997

laboratory Director

Printed on recycled paper.

Date



100007121

ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GC/MS EPA U'.'

DatI.' .'lImpk·L1 : 6/~!,)7

Datc rCIl:C'h·cd: 6/~'"

Dalc _n_lyud: 61~.6.1rn

O_tc n."pnrtcd: 6f7,..n
Report': IUDI"~.RPT

Lab. 10 .: 111DtM~

'rnjrd Mer: Rllhl-rt lU"f'cr
Oicnt:: Harz. En,'ironmcat_1 Sen'ices

'rDjrrl: IAAAP
'r_jcll:l': ~~~V

Units:: mWKe:
Mi1tri'l: Soil

Field lD II HllDUP0301 H',84010100
L.lIblDfI '00007·10 '00007·11

Diluli;n Fartor , 1
ompotJnt.l "l 7!i ,,"SOLID 78.' "'SOLID

Benzene 0.002 ND ND
BrOlUobcnl.cllC 0.005 ND ND
BromochloronlClhanc 0.005 ND ND
Bfomodll:hloromcthanc 0.002 ND ND
Bromofonn 0.002 ND NO
Bromomcdl:mc 0.002 NO ND
n·Butvl benzenc 0.005 ND ND
sec-BuI,t benzene 0.005 ND NO
lCrt·Butvl benzene 0.005 NO ND
C,3rbon tclT.:lchloridc 0.001 ND ND
Chlorobcnzcne 0.002 ND NO
Chlomethane 0.002 ND NO
Chlorofonn 0.002 NO NO
Chloromethane 0.002 NO ND
2·Chlorotolucne 0.005 ND ND
4·ChloTotolucnc 0.005 ND ND
1.2-Dlbromo·~-chl(lronrop;1nc 0.005 NO NO
Dlbromoc:hloromclhanc 0.002 ND ND
1.2-Dlbronlocthanc 0.005 ND ND
Dibromomcthanc 0.005 ND ND
1.2-0K:hlorobtn.lcnc 0.005 ND ND
1.}·Dichlorobcn,enc 0.005 ND ND
1•.t·Dkhtorobcnl.cnc 0.005 NO ND
Dichlorodilluoromclh..nc 0.001 ND ND
I.I-Dichloroclh..nc 0.002 ND ND
I.l-Dichloroctlulnc 0.002 .NO NO
I.I-Oichlorocthenc 0.002 NO NO
cis-I.2·Dichloroclhcnc 0.002 NO ND
u:ms-I.2-Dichloroc\hcne 0.001 NO NO
J.2-Dichloroorcpanc 0.002 ND NO
I.J-DichloroDropO:lnc 0.005 NO NO
:.2·0i;hIQroprOp3tlC 0.005 ND ND
1.I-DkhlornproDCnc 0.005 NO ND
cls-I.3-Dlcnloropropcnc 0.002 NO NO
U":tns-I.3-DlchIOTOProocnc 0.002 NO NO
Eln\ I bcn1:cnc: 0.001 NO ND
He~chlorobul3dicnc 0.005 NO ND
haDrop' I bcn:lcnc 0.005 NO NO
~-Isoprop~ Iiolucnc - 0.005 NO ND
Methylene chloride 0.005 NO NO
Naphlhalcnc 0.005 NO NO
II-Pr0I',lbtn.l.cnc 0.005 NO NO
$I,·rcnc 0.002 NO NO
I. I. 1.2-Tclf3ChlofOCth.mc 0.005 NO ND
1.1.2.2-TClrachlorocthanc 0.003 NO NO
TclT.:lchlorocthcnc 0.002 NO NO
Toluene 0.002 NO NO
1.2.3-TrichlOfobcnzcnc 0.005 NO NO
1.2.4-Trichlorobctl./.enc 0.005 NO ND
I.1 . I•Trich lorocth3ne 0.001 NO ND
1.1.2-Trichlorocth..nc 0.001 NO NO
TnchlorOClhcnc 0.002 ND NO
Trichloro IluC'Oromclbanc 0.001 ND ND
1.2.3-Trichloropropilnc 0.005 ND NO
1.2.4-Trimclh\ I bcn;:cnc 0.005 NO NO
I.:t.~-Trimcth, I bcn;r.cnc 0.005 NO NO
Vin,·1 chloride 0.003 ND NO
tOlQl-X,·lcncs 0.005 NO NO
1.1.2.Trichtorotrinuoroc~nc 0.0' 0.16 2.3
1.2. te;hlorouil uoroclhllftC 0.01 NO No
SVIllROGATI "'Mou~T 1'''' '" ecoverv ecovery

Dibromonuoromcthane 50 80%-120 118% 110%

Toluene-dA 50 85%·110 107% 107%
4-Bronlonuorobcn1.cnc 50 80""20 96% 98%

Notes: NO - An.lvles not detected II. or above the stated detection limit
RL - Repor1ing limit

OF - Oilution Faetor
mg/Kg • Milligrams per Kilogram (PPM)
POL ~ Practical Ouantkation Limit - Multiplv RL by the OF to obtain the POL for _ specific sample

8 - Contamination present in method blank

JUL 231997
Date

. Printed on recycled paper.



ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GCIMS EPA 82611

Ollie: l:aml,"'d: 61~197

Dalr rc:cl"in'tl: 61~191

Datt analyzed: 619/91
Dale r1:portcd : 619197

Rrport": IIJDt"~.RPT

l:atl. ID,,: 11IDnl~

'rnjcci M~r: Rnbcrt Kl"\n::r
elk",: Alina En,\'ironmcnl.1 Sen-jeri

Prfljcct : IAAAP
Projcct .: ~..v

Unil~: u~

Mafrh;: Water

fich.llD /I H11F4010406 H110UP0104
Lab ID" 100007-01 100007-08

Dilution Factor 1000 1000
omJlound "l

BenLcnc 1 NO NO
Bromobcnzcnc 1 NO NO
Bromochloromcth31\c 1 NO NO
Bromodlchlorom.:th;JRC 1 NO NO
Brortlofonn 2 NO NO
Bromomcth::anc 1 NO NO
n.Bu~ I bclvc:nc: 1 NO NO
sec-Bul" benLene 1 NO NO
len·Bul\·' benzene 1 NO NO
C;Jmon tetrachloride 1 NO NO
Chlorobcnl.cnc 1 NO NO
Chlorocth:Jftc 1 NO NO
Chlorofonn 1 NO NO
Chloromclh.:lnc 2 NO NO
2-Chlorotolucnc 1 NO NO
4·Chlorotolllcnc 1 NO NO
J .:!·Dlbromo·3-chluroorop'lllc 5 NO NO
DibromochloromcLh;Jnc 1 NO NO
J.2·Dibromocth:lnc 2 NO NO
DibronlomcthaT1c 1 NO NO
1.2·0ichlorobcnzcnc 1 NO NO
1.)·Dichl(Jf!'bcnlcnc 1 NO NO
IA-Dichloroben.lcnc 1 NO NO
Dichlorodilluorometh"nc 1 NO NO
I.I-Dichloroeth:Jnc 1 NO NO
1.2-DichIOrDClh::mc 1 ,NO NO
1.I-Dlchlorc>ethcnc 1 NO NO
cls-I.2-DichlorOClhcnc 1 NO NO
tr"n1-!.2-Di;:hloToClhcnc 1 NO NO
j .2-Dlchloroprol"lanc 1 NO NO
1.3-Dichloroprooanc 1 NO ND
2.Z-DichloT('lprooanc 1 NO NO
1.I-Dichloropro~ne , NO ND
cis-I.3-DlI.:hloroproDC'nc 1 NO NO
lrnns·I.3-0Ichloropropcne 1 NO NO
Elh~1 benzcne 1 NO NO
Hcxachlorobut::ldicnc 1 NO NO
Isoprop\"1 belllcnc - 1 NO NO
ol·!s('tprop,-Ilolucnc 1 NO NO
t\.1cth~-lcnc chloride 1 NO NO
Naphth:!lcnc 5 NO NO
lI-Prop~ lhen/cpc I NO NO
S!Hcne 1 NO NO
1.1.1.2-T.:tt:lchloroclh.;mc 1 NO NO
1.1.2.2-Tclr:!chloroclh.1nc 2 NO NO
Tctr3chlorocth"nc 1 NO NO
Toluene 1 2000 B 4_5.
1.2.3-TrichlorobcnLcnc 2 NO NO
1.204-Trichlorobcnl':cnc 1 NO NO
1.1.I·Trichlorocth:mc 1 NO NO
1.1.2·Trichlorocthanc 1 NO NO
Trichlorocthcnc 1 NO NO
Trich/oronUQrlllnClhalle , NO NO
1.2.)·TriehloroDtopanc 1 NO NO
1.204·Trinu:lh, I ben7.cnc 1 NO NO
1.~.5-Tri,"ctll\ I ben.l.enc 1 NO NO
ViA,l chloride 2 NO NO
lota)·X,·lcnes 2 NO NO
1.1.2-Trithlorotrifluorocth:aAC 10 36000 lBOOO
1.2-vich oTatnl uorocth.1nc 1 Nu N
SURROGATE "'MOUNT eeovery '111 Kecovery

Dibronlotluoromct.h:Jnc 50 80%-120 118% lOS'll.
Tolucnc-dJl 50 85%·110 110% 98%

4-Brom(llluorobcnLcnc 50 80%-120 102% 91%

Noles: NO - AnalvteS not deteCled at, or above the slated detection hmlt
Al - Reponing limit
OF • Oilutkln Factor
mg/Kg - Milligrams per Kilogram IPPMJ
pal· Practical Ouanli1ltion Limit· Multiply Rl by the OF to obtain the pal for a specific sample
e - Contamination present in method blank

JUL 2 3 1997
Date

~ .-' Printed on recycled paper.



ONSITE
ENVIRON~:"'-"'~

LABORATORIES. iNC.

~ - "" ~
"\. - . - . .... ~"" ~ ,

1..\1I0RATORY A:-;.-\LYTICAL REPORT FOR ORG,\;'IOICS
VOLATILE ORGANICCOMrOIJNDS BV Gc;"S £r.\1I2,,I1

11:1,,· 'arn"fcod: 1oI~)1.f./JI"~

1)..le , ...[enal: t.iJi·'~

I) ..,c an;ah"ZCIJ: 1oI1JI'-J:

Ihlr no,turted: (01'91""

N:L1,"f't II: IIIDUU!.RPT

l ..h. 10.: lllOtMI:!

rictd 10.
L..ab 10 II

Dllullon F:lCtor

"L

Prn,ttt M\!f: RIttM:'r1 KC'" ~r

0"-""1: Ib.n. [n\'lrllftmcntal."kn"IC".,

Pnlc<l: I",,/\P
Prni«f': !4I.lV

U",u: uw'1
'blri, : WOller

I rlll010l0400
100004·08

BCIII'l;:nc NO
Bromoocn/l;nc NO
BrOlllocniorDIftClh3nl: NO

Br(llllnlonn :'40

.:c..:·dut\1 hcn..c:nc: NO

( "ubon 1':lfd<,;hlorlOc NO

("hltuntx,"n.tc:nc NO

l"hitlft'nlclh3nC NO

-1.1 hlormoluCllc NO

!'I..:hlnn'tllllmunmCIIl.1n..:: NO

J ~ .!Ju.:hl.llIlClhallC NO

If;'\lI!'-1 ;·Ollo:tlll"l'N'"lII~nc .....;._...,-__...;N~O;-_-------..;...------------------..;...------..:
; ;. [) •..:hltunntlln3'h,' - NO

:~~~:~:~r~';~I;~~~~I'C'- ~I:- --:;~"~__--:- ..;... ~-- --_---~

5 NO
I NO

"ilucnl,.'
I j I ;. r~1~cnl,uOC'In:lnc
1.1.':.':· rIo:lf:l..hJorOl:ID,:uu:
T.;tr:lchlomcull;nc:

TIlllle"c
I :.).Tr,,:hlombCn,cnc:
I : .... r'k:hlorobcn.lcnc
I 1.1-l"rll,'hlarn('1I\:Inc

I : ...:-Ttlt,;hlflfocln:lnc

r'l..:hlorOClhC~

Ttl,"lot(lll"oromcl"'~nc

: :.:.:'rl.:hlnn.'DrC'~ftC

I.":.J· rnAlctt!, I k'n.l.cnc

t :: 5;TIIIllL'IIl~\ N=rv...:nc

\ 111\1 .;lIh1tuIC

It'la)·.\.\I..:n,,·s
I I ':-Ttl~h1M<'ltllluoroc:th~nc

: ;·UI,:nlorCllnlluomc:lhanc
~vJloil!OG.;( .l.MO\.Nf

:)lbronlolhUltnn1cthanc SO

1 :0.10
1 NO

2 "0
, NO

1 NO

2 NO
1 NO

1 NO
T NO

1 "0
, "0
1 ~O

, "0
, "0
2 NO
2 "0
10 "
I N

Kave,v
120"0

'8! ..... ' 10
80'lf.;·120 I

112...
105%

~OI~5: NO· At.nalVlel not lSetectelS af. 0' ulove the "ated detlCtlDn limit
ql . l=Ieool1lng limit

OF - Dllullon Facto,
mg,KCj' Milligram. Clef I(llogram lPPMt

POL· Practical Ouantltatton limit· Mull10tv Rl by the OF fa allt!ln tP'le pal for a 5C1eclfic samole
a . Contaml"~uon Plesenf In method btank

JUL 241997
Date



ONSITE
E N V I RON." =: .~ ~ • _
t.ABORATORiE5. :NC.

.! ~...N',"~~"-f:.ft!-~t!'¥~"'~
~ . ~ . . ~ .' ..,,'

L,\BOR·\TORY .\;'<,\LYTlC.\L REPORT FOR ORG.·\:"ICS
Vf)L-\TILE ORGANIC COM"Ol.f~D.'i BY (;CJ~S [P." "2MI

n:llh: \:lmllk1l: fti!!')1. f:l/)"'''

f)IIlC n'u"I'l"lI . r"j,'"
1l~1l' :.n.h7.cll: ttJ~.6.~,"J7

n~I'" "',""n'll; "nf'n
K...,Mtr1 ": IUDn'..... RPT

Lolh.ID.: 1nDt'll\.t

""Icn .\Ie:r: Rllh~rl K...... cr
Client: II.,,.., .. [n\lrllnmnlflll SCr"lh"'

Prnittl: IAAAP

""1m _: ~lWn'

I"ntlll: mWK~
M.'n,: S""I

hchllD II , HllF2030113 , HllF204Q123 Hl1F20S0133 ""101010100 Hl101020105 """1101030113 Hl1QUP0601
Llh 10" : 100004·01 I 100004-02 100004-03 , 100004-1)4 , 100004·05 100004·06 '00004·07

Dlluuon F;lC'Inr , 500 , 2.5 2.5 1 1 , , ,
I

C"mllound , -l -'3.0 ,",SOLID ,. ~ ,""SOLIC "o,",sellO }11"'SOL.ID ~ .. , ....SOLIC ~" S "'SOL;D "5 9 "'SOL~O

&")1;01: , 0.002 , NO ~O NO ~O , NO , ~O NO
BrolnOOCn.l.c:nc , 0.005 I NO , ~O NO NO NO ~O NO
Ilwmochloromcth:lnc 0.005 , NO , NO NO I NO NO "0 NO
BrOnlol1lchlurOlnl:lnanc 0.002 I "0 "0 NO NO NO ~O ~O

Bramulonn I 0.C02 ; NO "0 NO ~O NO "0 NO
B",motn\;lh.3ru; , 0.002 I NO NO NO "0 "0 .~O "0
R-ilul\ I bcnLcnc I 0.005 I NO I NO NO NO ·~O NO "0
s...c;·ijur.-j bcn/'cnc 0005 NO , ~O ~O "0 ~O NO "0
Icn-t3ut'-1 bcJII'..:nc ; 0.005 , NO I NO NO NO NO '<0 ~O

(.lrbOn ICI~cnlondc , 0.001 I NO I ~O NO NO NO NO ~O

Chh)rOOen/cnc I 0.002 I NO I NO NO i "0 , NO , "0 '10
ChlorocU\;anc I 0002 I NO I NO NO NO I "0 '10 "0
Chlorolo"" 0.002 ! NO "0 NO , "0 NO ~O ~O

Chloromclh:2nc , 0.002 I NO I "0 NO NO NO NO ·'10
~.( !\\UT0101Ilcnc 0.005 , NO ,

.~O NO NO NO "0 '10
.4-l'llloJrl"lohr..:nc 0.005 ~O I NO , NO NO NO NO NO
I ~.i)lbro,."n-_; .... hhlroOl"ClCl3nc 0.005 , NO , NO NO NO NO 'TO ~o

D.t-rllmo..;lIlllrOfl1cllt.3nc 0.002 "0 , "0 NO ~O ·~O '.0 ."J:J
J :.;),l'>r\,lltllXlhOinc ! 0.005 ! NO '10 NO NO NO '.0 ·'10
1),h,o·t1l)m,,;lll:1nc 0005 NO ~m NO nO NO ·lD ~jO

1.:.OI';llillrtlf),:U,.cnr.: 0.005 I NO ·~O NO ~O NO , ·'0 ~O

I .~.l)r.:ill..,rnDcrvcnlo: 0005 I NO "0 NO ~O "0 , "0 NO
I ... i)l.;hlorotx:n/cnc 0.005 i NO "0 "0 "0 "0 ~~O NO
DI';:liNf"UII\U(lmml:lnOJnc I 0.00' I NO NO NO ~JO NO "0 NO
I i-i),.,;hi,lrocUl:lI'lI: 0.002 NO ~O NO NO NO ~O .~O

t ~·OI..::hloroc:tl1,J"c 0.002 : NO , NO NO NO NO .~O NO
I ;.;),cillo.>rtl..:th..."c 0.002 I NO NO NO NO NO ~lD ~O

':I~': 2·D..,;hlllroclftcllc 0.002 I NO , NO NO "0 , NO ,
"'0 ; "0

U:1M·1 ;·I)'chiornclncnc 0.001 NO NO NO ~O ·~O ~O ~O

I ;.;),.;nloJronronimc 0.002 NO ,
~O NO NO NO ~O ~O

! .'.DI.;hlurODr(lD~nC iJ.C05 , NO "0 ND NO NO "0 ~O

: ;.l)IchiC'I'UDfnt)J,nc 0005 , NO ~O , NO NO 'lO NO NO
1,: .;)t..:hlort'!'lroncn.; 0.005 ! NO ~O NO ~O NO ··~O ·'0
';l~-; ~.I)I.:hlor{'lf)rrmcnc: 0002 NO NO "0 ~JD "0 .~O "0
In''..·l ;'1 h.;It\\lrl'nr('ll'1'l;nc oJ.C02 "0 ~O ~O ·,D ~O ·'0 "0

j: ::1 \, ~.I.:::, ';11"; j.e":'l \10 ~O NO ,olD ~O ~O ~O

li.',a.;nl,'f('fllll.hlll;nc: 0.005 NO ~O NO NO ·~O ·;0 .~

I"PI'HC'"'! "~'n/l::l~ JJ05 NO ~O NO .~O NO ~O ~~O

.4·!.,"UI·O' 11ohu.::nc 0005 , NO NO ~O NO NO ,'10 ~O

'.krl" h:n..: ,,;hlllr,Jc 0005 , NO ~O ~D ~O NO ~O '.0

'\..l11nlh.lJ';l1I.: 0005 , NO ·~O NO NO NO ~O ·'0
n·~rroD\ trcn"",'t1c 0.005 : NO "0 NO ~O ~O ·'0 "0
Sllr.:nc 0.002 NO NO NO NO NO ';0 ~~D

I ~ I ;.T';I~nl(lrnc:ll\3nC 0.005 , NO NO NO ''0 ~O ·'0 ~O

I. t.:.;.;-':I~chloroclhanl: , 0.003 I NO NO NO NO ·~O "0 ~O

T.;lt3o:hl<>roclhcnc ! 0.002 NO , NO , NO , NO NO ~O NO
T~hlcnc I 0.002 I NO NO I NO NO ! NO "0 I'JO

I ;.~. Tflchlor('lbcftJ'.cnc
,

0.005 I NO , NO I NO I NO I NO .~O ~O

J.:.... rn.::hlorobcnLeftC , 0.005 , NO , NO I NO NO , NO ~O NO
1.1.1-Tn.;hforocthanc , 0.001 NO I NO I NO NO I NO ~O NO :
l.l.1·irw.:hlM'DCIh:UWl I 0.001 I NO 1 "0 , NO NO NO "0 ~O

rno; hlorocthcnc , 0.002 , NO , ~O NO NO NO "0 "0
Tn,n\I\f"lhU'rom~U\3.l\C 0.001 , NO ~O NO "0 "0 ~O '.0
: ~ ••'. ;'"1I.:nl\JrooroO.1ne 0.C05 I NO , ~O NO NO NO NO ~jO

1.: .•• T,lmCtn\1 hcnnftC 0.005 ; NO NO NO , NO 0.03 "0 ~O

I ..; .t. rrlln~:U'l\1 tKnl.cnc I 0.005 NO ; NO : NO NO NO -'0 ,"'0
VIII'I chlOl'\lic 0.003 , NO ,

.~O NO NO NO ·'0 ·'0
tOI;U-.\'!.:nl.'i 0005 , NO : NO NO NO NO ~O '.0
1.1.:·Tn.::hlorolntluoRX:UlOIm: v.Ol 4000 , 1.7 3.1 0.6 0.19 \iO "0
I;. \\:nlu1Nr" uOf'OC\haM 0.01 N ~O NI) NO "0 "0 '10
SI",II;,IICG.loTE "MOUNT , ., Kov!rv , "' MtCOVerv ... I"IICovery ., etOve,... , eCQVefV .~ I"\!coverv ", I"IPCCVIIHV

Olb,nm\J11Uioromc~ 50 laO~·120 . 'H'~ I 116 .... 11311~ '08" , 'l12·t. . '5" ' i4>l,

rlthiCn'o:"'\I" 50 !85~·ltO
, 108% , T07~ 106'. 107~ , 106.. '07"0 ~OS~

.·I3'lUllollIKlfooenl.r:nc I 50 !80~·120 I 102'" ; 37.. 97" lCO" 1So/>l JS~/, 12 "~

NOles: NO· Ar'oIIvte. not delecttG II. or IDove the stAred delectron hmll
RL . Reoonn; l",uI

OF . DitullOn FeClor
rTt9/KQ . MIlll9rams De' Kilogrlm IPPPJU

pel· P'ICtiCai OuenlllaltOn limll • Mulrloly Rl Dv th. OF 10 oD111n the POL tor I soeclfic samole

B . CO"I~"Unatlon ptese". In method ba.nk

JUl 241997
Date

"' :;~:p.~.



ONSITE
'''/ qO'llMENT.l~

1:3:JR.l-:':}RIES.I'IC.

. .

-~i'~:~ ~~i4~J:~:~~,;~j... ~-~,.:~,
•• 'r ,.mpl~d : ftf41'17

Oa'. r"f'1'f't't't'tJ: "'''I'''
Ollllt' :In.I~'Zf'd : fJJili"97

Dalt' ~pont'd : h16197

Jhpon _: IIIDOO~.RPT

I ;lb. 10": IOODO!

LADORATORY ANAL \TICAL REPORT FOR ORGANICS
\'0["\TILE ORGA:-IC COMPOl":<DS 8Y r.C':\IS EPA Sl60

Prltlt'(1 Mer: Robut Krwf'f'
Client: Ibn:l Environrr..,,,... ~rvl(t"

Pro,rtf: I"''''''''
PmiKr-: 5.....V

l'ni.,: milK,
\lar';l. : Soil

t"i..ld 10. Hl1El010100 , Hl1El02010S Hl1El030110 I Hl10UP0901 HllCl0l0100 I HI lCl0201 10 I Hl10UP0401
t...h ID_ I 100005·01 I 100005·02 100005·03 I 100005·04 100005·06 100005·07 100005·0S

O,luhon ""atIDr 1 1 1 ! , 1 1 1
( "Impound "C I \J4.J "'-SOllO 77.4. ",SOllO 81.7 ~SOILO 80.1 ~SOllO 950 "ftSOllO 77 9 "4tSOllO 77 1 ,,"SQllO

lknLo:n,,: 0.002 I NO , NO NO NO NO NO I NO
Brnmllbenzl.:'n~ I 0.005 NO NO NO I NO NO NO NO ,
Ornmfl(:nIOlOmeln:vle ! O.GOs NO I NO I NO I NO NO NO NO
Uromodlcnloromcth:me i OC02 NO I NO NO NO NO NO NO
Ur(ln'lotorm I 0002 NO I NO NO , NO NO NO NO
Dromometn:me 0.C02 NO I NO NO , NO I NO NO NO
n·BU(\."1 h~nlene ! C.COS NO NO NO I NO I NO NO NO
s~c·Uutvl benzen.e 0.005 NO I NO I NO I NO NO NO NO
1~"·But,,1 henzenc 0.005 I NO NO NO I NO I NO NO t NO
C.uroon ll:lfacnlono.: 0001 NO ! NO I NO NO I NO NO NO
ChJOrnnl:nune : G.002 NO NO NO , NO I NO NO I NO
C:,lorn':lh3llte 0.C02 NO NO NO I NO NO NO NO
Chi"folorm

, 0.002 NO I NO NO I NO I NO NO NO
(iliorOincth:m.: 0.002 I NO I NO NO I NO NO NO NO
Z·l·hlorOloluene I 0.C05 NO NO NO I NO NO I NO NO
J_t ·hl~Hotoiu.me GODS NO I NO NO NO NO NO I NO 1
i ;·f)rnromo-j •..:hloroorooMte I J COS I NO NO NO , NO I NO NO I NO t
Dlhrf'mo,niorom'l:lnJ11C 1 OC02 NO ; NO I NO NO I NO NO NO I
I ;·l)lhromlll:lh:\1h~ "! COS i NO I NO I '-10 'lO : NO NO I NO
l),nhlnlom...molnO: 0.C05 NO I NO I NO , NO I NO NO : NO I
1.;·iJI~hloroO'l:nzt:n'l: : o CC5 I NO I NO I NO NO ! NO NO I NO I

I.,: .j)I,,!1iorooenz.c:nc 0.C05 I NO I NO I NO , NO I NO NO I NO
I ';.l)tdllllloo.:nune , ).005 I NO I NO I "l0 , NO I NO NO I NO
DJ":ht\lrflullluoromcthm~ a COl I NO 1 NO I NO NO i NO NO I NO I
I.; ·l)lI'::ll')fCl~fh..1n~ 1 0002 NO I NO I NO , NO I NO NO I NO I- II ;'DI"::ll'lro~l1lanc I OC02 NO ! NO NO NO I NO NO I NO 1
I ~ ·L>n.:hluhl~lhenc , 0002 NO ! NO NO "0 I NO NO I NO
':1~' I .: ·l)ldliOioelht:nt: 0002 : NO I NO I NO "0 , NO NO i NO
If.;,n,;;:· I.: ·l)H;illoroethene I 0001 I NO I NO I NO NO , NO NO I NO I
, ,;.l)lchi!HoorOO:lll'l: I 0.002 I NO NO I "lo 'lO I NO NO I NO
I ;.I}\••;hl,Jr('Oron:me : 0.005 NO I NO : NO NO I NO I NO I NO
':.:.l)Iduoroorot'3IlC 0.005 I NO NO NO ND I NO I '10 NO
I '·Ult,:hHHooror.ene I 0005 NO I NO I NO NO I NO I NO NO
..::;)·1 )-OI..:hiorC't'foflMC ·:002 I NO 'lO NO NO , NO I NO I NO
:~~~~. J .' .I)rc~!or~['r('oen~ J '202 , NO ! '10 : NO '10 i NO I NO , NO i

I!':"'" "~'n:~'n~ :. ;C I NO NO ~jD NO NO 0.004 i NO I

~.CC5 I NO I NO NO NO NO
,

11,,""i.;l.;:lll"rlllJU\;l!Jl.:ne ; I NO NO I
l""'r,,f" I 1,,,·nZ~:1l.' 0005 i NO NO NO NO 1 NO I NO : NO
-4·I~,'",£,,"' Iloluene 0005 I NO , NO NO NO i NO NO I NO I
\1..-:t1\;l,'11'" ..:iJIOflllt: J COS i NO , NO I NO "0 I NO ; NO NO ,
'.ll'nlll:ll ..'nc: a CC5 NO ; NO ; NO "l0 I NO : NO I NO I
n.;':\'D\lhl,'llzl,'!IC: :J.C05 i NO NO I NO NO i NO : NO ; NO ,
'I' r~'ne O.';C2 I NO I NO I NO 'lO '10 : NO I NO
r. i.1 .:.. r":1f3cnloro~lhJllt : O,~O5 NO i NO I NO : "0 : NO NO NO ,
1.1.:.':'· r~lf.)dlloroc:IhJJ1~ I 0.C03 NO NO I NO I NO NO NO NO
r ~lf:lchlofl",=dl .."'~ I 0.002 NO I NO NO ! NO NO NO NO
Tuiulo:m: I 0.C02 NO NO NO 1 NO NO NO NO
, .:. J. flldlh.lfoocnune ; '0.005 NO I NO NO I NO NO NO NO
I .:. .&.Trll.:hlorobcnz.c:ne : 0.005 NO ! NO I NO ; NO NO I NO I NO
I . !. I. r lll.:ldoroeln:l.nf I 0.001 I NO , NO I NO : NO I NO I NO I NO

.! ! .:. TnchlorOl!lh3llt , 0.001 I NO NO NO NO NO ; NO 1 NO
rrl;:nlllf(lClhenc 0.002 I NO , NO NO NO NO NO , NO
Tfl...:i1lorolluorOmClh3nC: I 0001 I NO NO ! NO NO I NO NO NO
I ..: ... • fflchlorooroo3l1e I 0.005 NO I '10 ! NO NO NO NO NO
I .:.~. frrmeln\"l henz.enr: I 0.005 NO I NO I ND NO I NO NO I NO
I.; ~. rnmetn...·! bc:nzene 0.005 NO NO I NO '10 NO NO I NO
\ In, I ...:hlorr..Je 0.003 I NO I NO I NO NO , '10 NO I NO
"'I~·.\,"IC'nd 0.005 NO NO NO NO I NO 0.054 I 0.017
I., :. fncniorOlnTluoroeth3l'tf ; 0.01 1 I 0.18 0.31 0.35 I 0.13 NO 0.3
I :'·OlcnlnrOlnrluoroet1l~,,: 0.01 I NO NO NU N NU NO I 'I
:)l,;"'~OGArE I"MOUNT . "'- -. ! "'1)l"'Iecoverv ~Mecover'V I aHeCoverv -oHecoverv I 'oHecoverv I ''onecoverv I "'bHeCClverv

iJlhrnmorluoromelh:vle I 50 ,90'-120 I lID'*' ; 15'!lo I 115'!lo : 18'!lo 114"<0 ~ 1,J~ 115"1.

T'llu~e-.j' I 50 ,3j'"b·l10 106'!lo 108'!lo I 107"1> :08'!lo I 105"1> I 'CS'io I 107'io
J·IJronlOlluorooenune I 50 180";·120 100'!lo I :00'!lo I 99'!lo 390;, I 100"" I 100'!lo I 100""

Notes; NO· ,Analvtes not detected at, or aDO"'. the stated detection limit

Rl . ReDonrng limit
OF . O,lutlon Factor
mglKg· MIlligrams oer Kilogram tPPM)
pal· Pr'aC:Tlcal Ouanrltatlon umlr • MultlOlv Rl bv 11"1e OF to obtaIn 1"e Pallor a !tDeclf,c samote

B • CoJntamlnauon Dresenl In mel"oa blank

laboralorV Olrector

JUL 231997
Dale



ONSITE
ENVIRONM';:"'~,,~

LABORATORIES. iNC.

L.\BOIUTORY ANALYTICAL REPORT FOR ORGANICS
\,OL.·\Tll£ ORC;AfltIC CO~'Ot:-fDS 8Y r;Cl:"S EP:\ "2ft'1

n II~ .......,""': fJ,j,."

Oiliit tftrt'-nl: fJJ.I'J1

n.lle :a".I'7.ltu: ftllJ'J1

00111: "1I'Ortl'lI : "'Vl1
Rr'IGn.: InDun~.RPT

LIb. ID.: If)DfMI~

uilIO.
DilulNII, flltt•.,·

'l

I-1l1Cl030125
100005·10

P....tn:. Mer: RDhrrt Ir\.rwrr

ClicD.; nan. [""I"""""c"11111 Scr\"lcn
Pmi«l; lAAAP

PrnjCC1r. ~V

tartl; milK.
.'hlnt: Sfttl

Hl1Cl04Q13J

100005·12

... 2 """SOLID

U"n/cnc
BrtllflOocrucnc:

RronK)";llloromC1h.1nc

BromoClldlloromtlh3nc

OmlllUlonn
[3romomCll\;lne
n'Ollnl bc:n/me

len·BlI" Il\erucnc
C.Jl'bOn Ictr.tChlondc

Chloroot'1"c:nc:
Chlorth,:dunc

~·l·!litlml(lIIl':IIC

D,thlortKhll"oromah,;mc

11':1113-1 ;·Ou:hlorocltlC'c

I ~·DI.:hloronrop:lftc

';1<.' :.D.",l\lomntrtncru:

Ir:m\.l ;-;)'~liloftlPt'Oo..:nc

Ell". ~':ll/':UC

~.I-oIH"P\I rOIIl\.'TlC

\1..:tn, .~.,\~ I;hlon,Il':

\;.'''lIlh.J1~I1':

tIl ~. r..:lr.ltnloroeth:lnc
I I ~_':·T...t~c:nlomcl.l\olM

T ,,"I'3\."h1oro~hQlc

To)llI~

I : ..:. fnchlorooChl.c:rtC

I .: .I-fn.;hloroom.t:CIC

I I J.TntblorvctllanC
I t ':.Tn~IOlOClh:lftC

rn:::~lon:tC1"C'nc

fn.·nl\)r'OllltOrometll,)ftC

I .: ~. inchlorooroaanc

I .: J. rnmcUnH'aucne
I.: '" i'nmclh\'1 bc:rn:c:rw

\ 111\ I .:hlonlJc

IOf.U·\'I.."la

I I ;.i'n';lIlonwuluoroctJ\:lftC

I :·j)lttlI0l1)4,,11uontCU\a1'1C

~,",llo,llOG~: E AMOUNT

:',tl'I'O,noI1noromcth:Utc 50
:-o)luc1k.:~1l 50

0.002 I

.005 f

I 0.005
! 0.002

0.002 I

0.002 I
0.005
0.005
0.005
0.001
0.002 I
0.002
0.002 i

a 002 I

0.005 I

o OOS I

0.005
0.002
0005
0.005
0.005 I

0005
0.005
0.001 t

0.002
0.002
0.002
0.002
0.001
0.002
0.005
0.005
0005
,) 002
,) 002
0.001
J 005
0.005
0.005
0.005 I

0.005
0005
0.002
0.005
0.003
0002
0.002 I
0005
0.005 I

000'
000' I

0.002
0001
0.005 1

0.005 I

0.005 I

0003 I

0.005
001. ,

:80'·120 I
185~.110 I

:80'-':0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO

"0

NO
NO
NO
NO

NO

"0
NO
NO
NO
110
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

119cw.
107'"

NO
NO
NO
NO

NO

"0
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

0.12
N

., .cOv....,

112""
loa,.,
9a...

Net.. ; NO· An...,.. not de'Kt.a ••• or .bon I"'. 5'IIM detection ltmtt

Rl • Reoorttn9 limit
OF • 0MItI0n FKtDt

"'911(0 • Miltio,.ml Del .c.ilOO'lm tP"MJ
pal· PracllCai OUMnJII'hOf' 1.1"'" • Multlpl.,. Rl by tN OF fO OD'..... the POL 10' • SDKlf'c s_mDIe

B • CDnl.mln.ttC" p'llen. I" m.1ftod bl_nll
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Ostl



ONSITE
E"N V I R 0 .OJ M : :'l TAL
LA BORA '!'OR: ES. INC.

O:IIC ,.m,,1nJ : ftJJfl)1

O;llr rrCC1\"rll: fUJI'"

O.IC' ..n.'~·~l."d: It/'Jl'r'
O;alc rCI'nr'cd: 6IYI'I'

RrpIlr1': IIJDtIU~.RPT

LlIh.ID': IlJDtI.~

LABORATORY ,\:"/ALYTICAL REPORT FOR ORGANICS
VOL\TILE ORr.A,"IIIC CO~l'OtII'"DS BY r;CfM~ EJ',\ ~2t.t1

Prlt'"' .\lc:r: Rnhcr1 K~ rot
(Iit:'nl: lI;;1ru [n\-.r"nml-nul Sc"""'Cr'1

Pr"lcU: I'\/\,\P

Prltl('CI': ~V

Uniu: uleIl
~1:nrn: W;lU",

"',d,IIO_ rll1E1Ql04Qt rlllC01Q4QO HllCl0204QO
Lah ID III '00005-05 '00005-09 100005·11

D,lullon F-elar 1 2.5 1
l'umf'll)unll RL

a...·n":nc , NO NO NO
Brnmoncn'.cnc 1 NO NO NO
Bmmochloromcln~nC' 1 NO NO NO
BmmOllt<:nlorom(tIl3nc , NO NO NO
Bml110lnml 2 NO NO NO
Bmmomclh3nc 1 NO NO NO
n_dlll\ llx'nl'cnc , NO NO NO
'Cc·i)ut\l hcrv.cnc 1 NO NO NO
Icn·6ut\ I hc:n/cnc , NO NO NO
('JIbe" lettllcnlonde 1 NO NO NO
Chlorobctvcnc 1 NO NO NO
Cillnroclh.2nc NO NO NO
Chlorolonn NO NO NO
C'lommcthOlinc NO NO NO
;·("I.lorruolucnc NO NO NO
~-~ hlt'rotOlucn~ NO NO NO
I ;·OlbmmG-.• ..:nloroPt'ONnc NO NO NO
Dl~romll\:hio'nmctn,)nc; NO NO NO
I.:·D,brnmoc:th3nc; NO NO NO
DI"'n'mt'n'cln3n~ NO NO "0
I :-n,..:htoroN:n/.cnc; NO NO NO
I :·I)I":lltllrtlD!;nolcnl:' "0 "0 NO
I !'()I\;hlurnr'l(:n/Cnc NO NO NO
OI':I,lllro.jlllllornmc:th~nc: NO ."0 NO
I 1'{)lcnl\)rnc:lh3nc NO "0 NO
1 ;·:">lChlur~~c: NO NO NO
I I·On,;nlnr~I"'cnc: NO NO NO
';I~·I ~.l)lti1lnmctn~e NO "0 "0
Ir;m~.1 ;.DI.. hlo'l"Cll\cne NO NO NO
I ':-l)•.;hl,nonrt'lf'3nC NO NO NO
I .~ 'Vl':ltlofl'nmnanc NO "'0 "0
: ~.nlc:tlornDroD3nc NO ~O NO
t i ·O".:n1orC'prnncnc NO NO NO
,;:~·l .:.l:hchll,rC'tlmOCR<: NO "0 '10
1(;\11"·, ::·l)H:I,i~ll{lr.n'pCnC' "0 "0 NO
!::h"l ben,ene NO NO "0
fk,a.:nlnrnf>lllaUIC:1C NO "0 NO
1~('T'fI'I" I ~n'cnc:: NO "'0 NO
.·;.,'rm1f1" I 1(1111\:1'1"- NO NO NO
"kiln h:nc ..:nl('ln~.;: "0 ·'10 "'0
':mlllh..,!t:nc NO "'0 NO
II·'>~(\"\ (hen/cne NO "'0 NO
'1\ r~·l1": NO NO NO
Ii! ;.!Clr.ll:nl.1"",,-·lnanc: NO NO NO
1 ! ::.;.T':lr.:u;hloroc:lhanc NO NO NO
Tclr.:u:nlorNthcnc NO NO NO
Tlllucnc NO 3.1. NO
1.: .•••Tnchlorobocrv.tftC NO NO NO
I.:. .•• TnchloroDCftL'CnC NO NO NO
1 1.1. TnchlOfOCd'laftC NO NO NO
I i.;.Trr.:h\omc~nc NO ....0 NO
Tncnlrorroclheftc NO NO NO
rrh::hllolfollunroln..lll.;,nc: NO NO NO
i :.:. ffl.:nloftlnmo;,nc NO .... 0 NO
I ; ..;.frlltlCU1\IbC'rucnc: NO NO NO
I .~ .1. rrnneth\ I hclVCrte NO NO "0
\·In\1 ..:hh'n~c NO NO NO
loul· \, !ene!l 2 NO 9 2
I I.;· rm:ntorl"lV"llluoroc:dulne '0 NO 60 130
1.;·O..:niorOllnluomclhanc I NO 'I NO
SLJRROGA TE AMOUNT I ~~,. '" I ...HeCOvery ·"Meca....V ~..HKa..erv

~)Ibmmolluorom-:lha.nc 50 180~·120 I "4~
:, .., '1"'"

roluenc~lI 50 85%-0110 I '05% '09'" 107'"
4. BrromUlll10rooc:nJ:cnc 50 jSO~·120 98.. 100" 99..

.....o.es; NO· ""nillVtes not OIttcted at. or aDOvl tnl stated aetectlon limit
Al - ReDOnmg WIIlt
OF . DIlutIon fKtor
mg/Kg· Milligrams get' Kilogram IPPM)

POL . ~ractIC'1 aU.ntll.UOn Limit· Multiolv AL bv tn, OF 10 obt..... tn, POL for a specIfic; samo~

M~"-- ...".._,~.-
----:-:-:L..,=o.a1o----;::rvo---=.~?f:; JUL 2,: 1997



ONSITE
ENVIRONMENTAL
LABORATORIES. INC.

LABORATORY ANALYTIC-\L REPORT FOR ORGA;>;ICS
VO...TILE ORGANIC COMPOUNDS BY GClMS ErA 1160

~>V

0.,1' .a",~: ftI~,."

O:,lIC rnnnd: W!tf?7

DOli\: ~n.I:n~d: 616.-:t?1

Dille rCfH'r1ed: "'/97
Rr"f'On _: II100litW..RPT

L..b. ID ,: IIIDtllllt~

P'"I'«1 ~f~r: Robftt KC'I'cr
Clinlll: Han. [In..,.."",mtal Scr"lcn

Prnjm: IAAAP
P,ojrcllll: ~6-UV

IJnit.: "'11K.
Mains: Soil

F,c:hJ ID_ , Hl1C2010100 HllC2020104 Hll0UP0701 Hl1C2030110 I I
ublD. 100006-01 100006-02 100006-03 100006-04

Dilullon Fane.. 1 1 1 1
('llmlHJUnd , 'l 9l.7"SOllD 73.4 ","SOLID 1.,0 'SOLIe 71.2 ~SOlIO

Bell/che , 0.002 "0 "0 "0 I "0
BmmobcnJ'cnc , 0.005 I "0 "0 NO NO
Bromncnloromcth.1nc , 0.005 I NO NO NO NO I
Bromodlchlornmc:th3ne I 0.002 , NO NO I NO NO
BromOlorm I 0.002 I NO I NO NO NO
Bromomcthanc I 0.002 "0 NO NO NO I
n-8urvl bc:'l\J:cnc I 0.005 , NO , NO I NO NO
~c,~uf'1 benzene , 0.005 "0 I "0 I NO I NO I
len-Bun"' bc:rumc; I 0.005 I NO "0 NO I NO
L.ubon LCU'ac:nlondc: 0.001 NO I NO NO I NO !
Ollorobcn/.cnc 0.002 NO O.OOB 0.009 0.021
Chlorocth~nc , 0.002 I NO "0 I NO I NO I
Chloroform I 0.002 I "0 I "0 I NO NO
Chl()romclh;anc , 0.002 NO I NO NO I NO i
:·(1llorololuenc 0.005 I NO NO NO I NO I

oI-Chlorololucnc I 0.005 I NO NO NO "0
,

I. ~-Olbmmo-3<hLoroPl't)panc I 0005 NO "0 NO NO
Dibrnmocnloromc:wnc , 0.002 NO NO I "0 NO I I
1.~·Dlbromncth3nc: 0.005 i "0 NO NO I NO
Dlhmmomcth3nc: 0005 "0 I "0 NO i NO I
I ~·Dlcklorcocn,cnc:

, 0.005 I NO 0.041 I 0.049 "0 I I

I .t.O-ehloroocn,enc , 0.005 : NO I "0
, NO I "0 , i I

I..l. L)-ehklroncl'ucne 0005 NO I 0.007 O.OOB I NO I
Dl.:hlorodllluoromelh3nc I 0.001 I NO "0 I NO NO I I I

I 1.l)u;hlotoClh;anc: : 0.002 NO "0 ! NO "0
1.;·OichkJnxu.3nc: 0.002 I NO I NO I NO , NO I

I I·DI~illoroclhc:nc : 0.002 , NO NO NO "0 I
":!li_l ':·D1ckloro..;!hCfti: : 0002 "0 I "0 I NO : NO I ,
lnn~-I.: -DlchlorOC'thcnc: , 0.001 I "0 I NO I "0 , "0 I I
1.:·Oh.:hIClmprop3nc: 0.002 "0 I NO I "0 I "0
1.;.Dlchl<llopmNnc: 0.005 I NO NO I "0 NO I
:.':·Olchlorooml':lne I 0005 I NO "0 NO I NO I I
l I·O".:hloroprot)enc o ODS I NO "0 I "0 I NO , I I
";I~_l :.OlcnlorrOft'DCnC 0.002 I NO I NO I "0 I NO I

ll;'ln~-i .~-')I..:hloroomDCnc 0.002 I "0 I NO I NO NO
Elh, I ben.... .:"e i 0001 I NO I "0 I NO I "0 i i
H1,;\",~hlllroou~dlcnc 0.005 : NO I NO "0 , NO r
Isooroc" I bcn..cnc 0.005 NO "0 I NO i NO I
-J-ISQorOD' I toluene I 0.005 r NO NO NO "0 I
\lett" len.: chlondc : 0.005 NO 0.016 B I NO I· "0
~;tDlllh;Ji.:nl; r 0.005 "0 I "0 I NO I NO I
n·Prt'(l,Ibt-nn:nc O.OOS I "0 I NO I NO : NO i I I
S.,rcnc 0.002 NO I "0 I NO I NO , I
I I. i.:.T'':In..::hloroclh;anc , 0.005 I NO I NO NO I "0
1.1 ':.':·I1,;tt~MotOCth.Jnc 0.003 NO NO NO NO
T':'lfxhlorocIJu:no 0.002 NO NO NO NO I
Toluene: 0.002 NO "0 NO NO
I.~.:t- rncMorobc:IVCftC 0.005 NO NO NO NO
I.:.-l.Tnchlorobenzcnc I 0.005 NO "0 NO "0 I
1.1 I· Tne:hIOI"OCWM I 0.001 NO NO NO "0
1.1.':·Tncnloroc:\hane I 0.001 NO NO NO NO
TuchlorocUI\;nc , 0.002 NO ~ "0 NO "0 I
Trll.:hlorollwromc-th;ane 0.001 I "0 I "0 NO I NO I
1.1.3· r n..:hloroprop.lnc , 0.005 r NO "0 I NO I NO
1.:.-4.Tnmclh\1 benr.nc , 0.005 NO NO I NO NO
I.J .".TnmC'th\I~..cnc I 0.005 NO NO NO NO
\" In' I chlondc: , 0.003 "0 NO NO I NO I
I01,;l1-:\'lcncl , 0.005 I "0 I NO I NO NO
1.1.!·TncblorotnlluOf'OCtftanc 0.01 0.33 1.6 0.12 0.073..' tehlorotnl uorocttww: , N N " "$UR"o(i.olrE ; AMOUNT I_\";o ':'\ I ....HecO'tef'V I ecO...ery ,

~ KO"""" ecO'tet'V I

OlmmorluororlleUa.ane I 50 180-.,.120 111"" ","" 112"" lIS"" I I
Toluene"'!. 50 t85~.110 103% 99"" 9B"" 106'"

-l.8romOlluorobeucno I 50 ;80"\-120 96'" 86'" 86,., 99%

NOlet: NO - AnalV1U not "ectad .t, or 8bO.... the 11.t.d d.tectlOn limit

~L· Reoo""'ll_
OF - Oitunon FKtor
mgJKg· MiUigf.ma per KiIogr-"l IPPM)
PQl . PrKttnl1 OuantrtMion Limit: - Muftiplly Rl bV the Of to obt.." me Pal for. spectic Nmp6tl

~-_._.~~.

-----:-u-I>O,.-.O<v-:--O"OC-.'??/ JUL 2!. 1997



ONSITE
ENVIRONMENTAL
LABORATORIES, INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS 81' GC/MS EPA '1260

D;Jh: ~lImllk,J: MIUI'Ji. (,/11/')7

D:llc rcccrn:d: "" Ifln
D:r.lc lIn:slrzt'tl: 6/1119'7
DllI\c n'"nnctl: (.II2/')1

Repllr,": IUDII12.RPT
Lab.ID": IlIDII12

Prnjt't"l Ml:r: Rllhcrl Kl.""'n:r
Client: Hu'u En\"j,onmcnl:J1 Sen'jeo

",njcct: fAAAP
Prnjcct": ,!;(,.UV

Unih: mw'K-=:
M;llri,: Snil

fichJ ID" Hl1F9010103 Hl1Fl01Q1Q3 Hl1Fl0020113 Hl lFl 1010103
L,h 10. 100012-01 100012-02 100012-05 100012-06

DilUlinn F:u:tllr 1 1 1 1 I 2.5·
CllmflllUntl "L

Bcnl.cnc 0.002 NO NO NO NO
Bromobc:n/cnc 0005 NO NO NO NO
BrOIllOChINQm.::lhJllc 0005 NO NO NO NO
BromodichlotM1ClhJnc 0.002 NO NO NO NO
Bromofonn 0.002 NO NO NO NO
Bromomcl.h3l\C 0.002 NO NO NO NO
n-But, Ibcnn:nc 0.005 NO NO NO NO
sec·Bulyl bcnJ.cnc 0.005 NO NO NO NO
tcrt-Bulyl bcn...cnc 0.005 NO NO NO NO
Carbon lcuJchloridc 0.001 NO NO NO NO
Chlorobc:nl.CTlC 0.002 NO NO NO NO
Chlorocth:me 0.002 NO NO NO NO
Chlorofonn 0.002 NO NO NO NO
ChloromcthJnl: 0.002 NO NO NO NO
2-Chlorotolucnc 0.005 NO NO NO NO
... ·(hlorololucnc 0.005 NO NO NO NO
:.~·D,bronhl·:;-.:hron) IOp;JIIC 0.005 NO NO NO NO
Dibromochloromclh:mc 0.002 NO NO NO NO
t.'::-Dibromocth:mc 0.005 NO NO NO NO
D,bromomc:thanc 0.005 NO NO NO NO
1.1-Dichlorobcnzcnc 0.005 NO NO NO NO
I J·Dichlorobcn.l.cnc 0.005 NO NO NO NO
1....Dichloro~n/.cnc 0.005 NO NO NO NO
Di-:hlorodilluoromclhanc 0.001 NO NO NO NO
1.I-Dlchloroclhanc 0.002 NO NO NO NO
r '::-DlchlorOClh;)nc I 0.002 NO NO NO NO
I I·Dlchlorocd\cnc 0.002 NO NO NO NO

\.':l.~-I. 2-DlchloroclhcllC 0.002 NO NO NO NO
lr.llls-I.1-DIl.:hloroclhcnc 0.001 NO NO NO NO
I 2-Di.;!lloropropanc 0.002 NO NO NO NO
I 3-Dlchloroprop:mc 0.005 NO NO NO NO
::.1-Dlchloroprop~n..: 0.005 NO NO NO NO
I I-Dlc~ll(1rol"rco.::::nc I 0005 NO NO NO NO I
":'ls·I.J-OI..:!llumpropcllc 0.002 NO NO NO NO
lrans·I.:'-Dlchloropropcnc 0002 NO NO NO NO
Etnvllx:nl-cnc 0001 NO NO NO NO
HcuchllHC"lbul::tdlcnc 0.005 NO NO NO NO
IscDtrlp\ 1benzcne 0.005 NO NO NO NO
.4·lsC'prop\ I toluene I 0.005 NO NO NO NO
~teth\'lcnc chlonde 0.005 NO NO NO NO
\:::tphthaicnc 0.005 NO NO NO NO
Il-Prop~ IbenLcnc 0.005 NO NO NO NO
Sl\rent' 0.002 NO NO NO NO
I.I.I_~-T~tr.;lehlorOClh3nc 0.005 NO NO NO NO
1.1.2.2-T'=lr3chlorOClh::toc 0.003 NO NO NO NO
Tclr:u::ttloroClhcnc 0.002 NO NO NO NO
Toluene 0.002 0.014 B 0.007 B NO 0.003 B
I.~.J·Tnchlorobcl\JcllC 0.005 NO NO NO NO
1.2...•Trkhlorobcn.l.cnc 0005 NO NO NO NO
1.1.I.Tric"lorOClh:lIu,~ 0.001 NO NO NO NO
1.1.2-Trichlorocth.me 0.001 NO NO NO NO
Tri"hl('loclhclh: I 0002 NO NO NO NO
Tf I,'hlOT,! Ii, Il~ r~lI1.;th;Jnc 0001 NO NO NO NO
1.~.;.Tn,;:hloropropanc 0.005 NO NO NO NO
t.~."-TflIncth\1 bcn.l.cnc 0.005 NO NO NO NO
I.' .~-Trinlcth\ I bcn.l.cnc 0.005 NO NO NO NO
\'in,1 cMonde 0.003 NO NO NO NO
tol:JI·X,lcncJ 0.005 NO NO NO NO
1.1.2· m:hlorotril uorocthane 0.01 0.017 Nu 1.0 E 0."-
SURROGATE AMOUNT I A~ ... ecovery eCO\lerv 'it! HecO\le,v "" HeCO\lelv

Dibromol1uorOlllclh01nc 50 80%-120 96% 98% 102% 101% I ·'00%
ToJucnc-dX 50 85%-110 107% 102% 101% 101 % I ·102%

..-BfOlUol1l1orobcnl:cnc 50 80.,.·120 100% 101% 100% 100% I -101 '%

Date

JUl 221997
laboratory DlfeCtor

Notes: NO - Analvtes not de1ected at, or above the staled detection limit

Rl . RepOf1H"IQ limit

OF . Dilullon F,etOI

mg/Kg . Milligram! per Kilogram (PPM)
pal. P,act;cal OuantitahOn limit· Multiply Rl bv the OF to obtain the pal lor a specilic sample

E - EstImated value

1L4-'~J;~-'''~

. Pnnted on recycled paper_
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ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GClMS EPA 111(,0

O.. I'-':'llml,J".i: (,/))1')7

D;11~ r~('~i"~d: 6/11/97

0 ..1 a":ll~~I:\."\f: it/ll/"}7
0:11 rcrmn,,·,I: 6111rJ7

R,,·pnrt': tllOlll2.RPT
Lilli. ID tI: 1001112

Prnjrcl Mer: Robert K"'1\'cr
Oi.:nl: H;lna Eft\·ironmcn1.al ~n·ict'.•

Projc:cl: IAAA P
PrnjtC1 .: ~V

Vnil.: u~

M;llrj,: WOlter

Field ID II Hl1F901040S Hl 1Fl0010405
L.lhlDlI 100012-03 100012-04

Dilution Fat10r 200 25
OInpnuml "'Bcn/.cnc 1 NO NO

Bronlobcn/CIlC 1 NO NO
Bromochloromcth:mc 1 NO NO
Bromodlchlorcmclhanc 1 NO NO
Broll1ornnn 2 NO NO
Bromomcth;:nc 1 NO NO
p·Bul~1 ben7cne 1 NO NO
~::c·Bul' I ben;;ene 1 NO NO
Icrt·Bul~ I ben;;cne 1 NO NO
Carbon tetrachloride 1 NO NO
Chlorobeltl.cne 1 NO NO
Chlorocthane 1 NO NO
Chlororoml 1 NO NO
Chloromethane 2 NO NO
~·C"lorCIC'lIIlC'nc 1 NO NO
.4-(·hlnrOloll1cnc I , NO NO
1.1- Dihromo·; ·chloroprap.:anc 5 NO NO
Dlbr{'lmoc hloromclhane 1 NO NO
J.2·Dibromocthane 2 NO NO
D,br0IUomcll':anc 1 NO NO
1.:!·Dichlorobcn.tcnc: 1 NO NO
1.:t-Di1.:hloroben;;cnc 1 NO NO
1..t·Oichlorobcn7clle 1 NO NO
D,..:hlorodliluoromcthane 1 NO NO
I.I-Oiehlotoelhane 1 NO NO
1 1·0h:hlorocthane 1 NO NO
I l·Dichloroclhcnc , NO NO
Cl5·1 2-DI..:hlorOClhcni,: , NO NO
Ir:'lM-I.2-0,chl\'lroethcne , NO I NO
t .1-Dlchlorop~opan.: 1 NO NO
! ~.nl(hh'rorrof',,,,e , I NO NO
:.2 ·O'..:h Icroprop:JllC , NO NO
I I· 01( hlorOI)fOpCnC 1 NO NO

"::15·' .3-Dt..:hl<Jropropcnc I 1 NO NO
Ir;lns.I.3-D,~hloroprop..:ne 1 NO NO
Elll' I bell/cne 1 NO NO
HC'\ilchlorobutadienc 1 NO NO
ISOrTOp~'1 tx:n/enc 1 NO NO
~-Isol'ropyllolucne 1 NO NO
\kth\ Icnc chlondc , NO NO
~"ph\hJknc 5 NO NO
n-Prop,locnl:enc 1 NO NO
SI\rCnC 1 NO NO
1.1.1.2·TclT:lehlorocLhal1e 1 NO NO
I.! .1.1-TC!T03chlorocth':lnc 2 NO NO
TC\r.Jchloroclhcnlo: 1 NO NO
Toluene 1 NO 33 B
1.2)·Trichlorobenl:cnc 2 NO NO
1.1..1-Trichlorobcnzcnc 1 NO NO
1.1.I·Trichlorocthiinc 1 NO NO
1.1.2·Trichloroclh:me 1 NO NO
Ttlehlorocthcnc I NO NO
Trichlorolluoromcth':lnc 1 NO NO
1.2.J~TrichloroDrOD.:tnc 1 NO NO
1.2A·Trirnclh,·1 b.:nl.cnc 1 NO NO
l.:t}-Trunellnl bcn/.enc 1 NO NO
Vin' I chloride 2 NO NO
INal·X\ Icnes 2 NO NO
1.1 ...• ,ic dorOlril uorocu.anc I 110 0 2500
SURROGATE AMOUNT Al.' '" '1bHeco\tery ecovery

D,brOlllolluoTomcthlllnc 50 80%·120 100% 100%
Toluenc-d'l 50 85%-1'0 101% 101%

-l~B(OmOnllorobcn.lcnc 50 80%-120 100% 101%

Notes: NO - An.lytes nOl de1ected .t. or above the st.1ed detection limit

Rl - Reporring limit
OF . Dilution F.ctor
mg/Kg - Milligrams per Kilogram (PPM)

POL· Practical Ouantit.tion limit - Multiply Rl by the DF 10 obtaIn the POL for. specific sample

- Contaminal; present in method blank

JUL 221997
Date

. Printed on recycled paper.
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ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

D:l1~ 5amplf'd : tJi2/97,6/J/97

Olalf rKt'i\lt'd : 6/3/97

D~le an=-Iyud : 6/5.6.71)7

Dalr ",ported: 61719i

Rrron ~: 10DOOI.RPT
L>b. ID ~: 10000 I

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGAl'IlC COMPOUl'IDS BV GCI1IIS EPA 8160

Projrrt Mer: Rahut Krwu

O~n.: Hllr,. En"ironmrnlal Sen'ic:es
Projt'cl: IA,\1\P

ProjKIII: ~....V

Units: ml!KI
Matris: Soil

Fi.ld ID ~ H'lF30'0100 H, 1F3020' 05 H,' F30301' 3 Hl'F3040'23 Hl, F3050' 32 Hl' F3060136 Hl'F50'0100
L.b ID' ,00001·0, 100001-02 10000'·03 ,0000,·04 ,0000'-05 '00001-06 ,00001·07 I

Dilution f:llclor 1 , 1 100 200 100 ,
CompollmJ RL 81.' %SOUD 78.3 "'SOLID 81.6 %SOllO 82.1 %SOLIO 89.2 %SOllD 88 %SOLIO 79.1 ","SOLID

Benzene 0002 NO NO NO NO NO NO NO
Bromohenzene 0.005 NO NO NO NO NO NO NO
Bromoc:hloromethane 0.005 NO NO NO NO NO NO NO
Bromodicnlorometh;me 0.002 NO NO NO NO NO NO NO
Bromofonn 0.002 NO NO NO NO NO NO NO
Bromometh:me 0.002 NO NO NO NO NO NO NO
n-Buf)'1 benzene 0.005 NO NO NO NO NO NO NO
sec-Bun,-J benzene 0.005 NO NO NO NO NO NO NO
lert·But) I benzene 0.005 NO NO NO NO NO NO NO
Carbon tetr~chloride 0.00' NO NO NO NO NO NO NO
Chlorobenzene 0.002 NO NO NO NO NO NO NO
Chloroerhane 0.002 NO NO NO NO NO NO NO
ChioTofofln 0.002 NO NO NO NO NO NO NO
Chlorometh:ll1e 0.002 NO NO NO NO NO NO NO
l-Chlorololuene 0.005 NO NO NO NO NO NO NO
4·Chlofotoluene 0.005 NO NO NO NO NO NO NO
1.2-Dlbrom(\-3-,hl{lfopropan~ 0.005 NO NO NO NO NO NO NO
Dlbrom(l,hlorom~lh:ln": 0.002 NO NO NO NO NO NO NO
1.2-0ibromoethane 0.005 NO NO NO NO NO NO NO
Dlbromoll1elhme 0.005 NO NO NO NO NO NO NO
1.1·Dlchlorobenzene 0.005 NO NO NO NO NO NO NO
'.J-Dichlorobenzene I 0.005 NO NO NO NO NO NO NO
I..a-Dlchlorobenzene 0.005 NO NO NO NO NO NO NO
Oichlorodit1uoromelhan~ 0.00' NO NO NO NO NO NO NO
1.I-Dichloroethane 0.002 NO NO NO NO NO NO NO
1.2-DlChloroeth3ne 0.002 NO NO NO NO NO NO NO
I.I-Ol\:!lloroelhene 0002 NO NO NO NO NO NO NO
cis-I.2-0Ichloroethene 0.002 NO NO NO NO NO NO NO
lrms-I.:-Dlchloroethene 0.00' NO NO NO NO NO NO NO
t .2·0ichlorcpropane 0.002 NO NO NO NO NO NO NO
1.3-Dlchloropropane 0.005 NO NO NO NO NO NO NO
2.:·Dichloroprooane 0005 NO NO NO NO NO NO NO
1.I-Dlchl,HC1r;Hlpent: 0.005 NO NO NO NO NO NO NO
cls-I.J-Dlchloropropene 0.002 NO NO NO NO NO NO NO
u:ms-I.3-Dlchloroowpene 0002 NO NO NO NO NO NO NO
Eth~'1 benzene 0.00' NO NO NO NO NO NO NO
Hex:\Chlor(lbul:ldlene 0.005 NO NO NO NO NO NO NO
lsoprop\'t benzene 0.005 NO NO NO NO NO NO NO
4-lsopropylloluene 0.005 NO NO NO NO NO NO NO
~lefhylene chlonde 0.005 NO NO NO NO 6.6 B 2.78 NO
~:lphth3Ien~ I 0.005 NO NO NO NO NO NO NO
n-PropYlber.zcnc 0.005 NO NO NO NO NO NO NO
Sinene 0.002 NO NO NO NO NO NO NO
1.1.1.2-Telr:l.chloroethanc 0.005 NO NO NO NO NO NO NO
1.1.2.2-T~trJicht{\roethane 0003 NO NO NO NO NO NO NO
Tetrachloroethene 0.002 NO NO NO NO NO NO NO
Toluene 0.002 NO NO NO NO NO NO NO
1.2.J-Trichlorobcnzene 0.005 NO NO NO NO NO NO NO
1.2.4-Tnchlorobenzene 0.005 NO NO NO NO NO NO NO
I.I.I-Tnchloroethane 0.00' NO NO NO NO NO NO NO
1.1.1-Trichioroeth3Tte 0.00' NO NO NO NO NO NO NO
Tnchlomelhene 0.002 NO NO NO NO NO NO NO
Trichloronuoromethll1e 0.001 NO NO NO NO NO NO NO
\ .2,J-TrichlorooTODane 0.005 NO NO NO NO NO NO NO
1,2.~-Ttjmethvl benzene 0.005 NO NO NO NO NO NO NO
I.J.S-Trimelhvl benzene 0.005 NO NO NO NO NO NO NO
VinYl chloride 0.003 NO NO NO NO NO NO NO
tOlaJ-Xylenes 0.005 NO NO NO NO NO NO NO
1.1.2-TrichlorolfinUoroemane 0.0' U... 1.4 6.3 34 3900 26 0.27
SURROGATE AMOUNT A'-" ... ~ ecovery ?D ecovery Hecovery ~ Hecovery "b Hecovery ... ecovery ... ecovery

Dibromotluoromcthane 50 80%-'20 "4% '08% 111% '16% 107% 111 % "5%
Toluene-d8 50 85%-"0 107% 106% '06% 107% 107% 106% ,02%

.a-Bromofluorobenzene 50 80%-120 93% 96% 97% 102% 96% 98% 91%

Notes ~ NO - Analvtes not detected at, or above the stated detection limit

Rl - Reporting limit
Of - I)ilutivn factor
mg/Kg 4 Milligrams per Kilogram (PPM)
pal - Practical Ouantitation limit - Multiply RL bv the OF to obtain the POL for a specific sample

9 - Contamination present In method blank

JUL 231997
Date

Printed on recycled paper.
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ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GC~IS EPA >2."

Dolle lIampletJ: 6f2J97.6/Jr17

Dale n:cd"~d : fJJI'17

DOite an:II~~led: fJ!t.ft.7/97

Date reported: 617/97

Report': ItI[)tMII.RPT

L..h. ID.: lUDoOI

Proj\."Cl Ml!r; Roherl K\.'1'"er

ainu: If:lrz:ll En\·ironm~nlal Sen-ic\..,;
Project: IAAAP

Prnjeel": ~6-4-4V

Unilll: me/KI:
Malrh: Suil

FkhllD __ Hl1F5020105 Hl1F5030113 Hl1F5040123 Hl1F5050133
Lah 10" 100001-08 100001-09 10000'-10 100001-11

Dilu1i"n FlIctllr 1 40 1 1
ompllund "l H.e %SOLID 82.e %SOLtO 13.0 %SCLIO IS. I "'SOLIO

Bcn.l.cnc 0.002 NO NO NO NO
Bromobcn.lcne 0.005 NO NO NO NO
Brolnochloromclhane 0.005 NO NO NO NO
Bromodichloromethane 0.002 NO NO NO NO
Bromoform 0.002 NO NO NO NO
Bromometh.:Jnc 0.002 NO NO NO NO
n-But'\ I b~n7.cnc 0.005 NO NO NO NO
sec-But'\ I benzene 0.005 NO NO NO NO
lert,Bul~ I benzene 0.005 NO NO NO NO
("rbon tetrachloride 0.001 NO NO NO NO
(hlorobcn,.cne 0.002 NO NO NO NO
ChlorOClhane 0.002 NO NO NO NO
Chloroform 0.002 NO NO NO NO
ChloromClhanc 0.002 NO NO NO NO
~-Chl(lrOlolucnc 0.005 NO NO NO NO
.1-(hltlrorolucnc 0.005 NO NO NO NO
t :-Dlbromo·.1...:11Ioropropane 0.005 NO NO NO NO
Djbromoch lororn Cl hane 0.002 NO NO NO NO
1.~-Oihromoclh.1nc 0.005 NO NO NO NO
DibfomOmclh.3nc 0.005 NO NO NO NO
1.2·0ichlorobcn/.cnc 0.005 NO NO NO NO
I.J-Dichloroben/.cnc 0.005 NO NO NO NO
I,J-Dlthlnrnbcll.lcnc 0.005 NO NO NO NO
Dlchlorl'JllluDfomclhanc 0.001 NO NO NO NO
1,I-Du:hloroClhane 0.002 NO NO NO NO
1 2-Dlcllloroclh:me 0_002 ·NO NO NO NO
I t -DI,hlorOClncne 0.002 NO NO NO NO
CL~-I.:-Dlchloroetl.cnc 0.002 NO NO NO NO
Ir;ms-I.2-Dichloroclhcnc 0.001 NO NO NO NO
1.2-Dlchloropfopanc 0.002 NO NO NO NO
I 3~Dichloropropanc 0.005 NO NO NO NO
~ ~·Cher.I(lr(lproT'l;mC' 0.005 NO NO NO NO
I I-DJddoropropcnc 0.005 NO NO NO NO
~ls·l.3- Dich loropropcnc 0.002 NO I NO NO NO
trans~ I.J-Dlchloroproj1cne 0.002 NO NO NO NO
Ell", I ben/enc 0.001 NO NO NO NO
HC':Ichlorobuladicnc 0.005 NO ND NO NO
lsoprop~ I ben/cne 0.005 NO NO NO NO
-i-Isoprop~ Iloillene 0.005 NO NO NO NO
\lclh~ lene chloride 0.005 NO NO NO NO
~;:Jphth.3lcne I 0.005 NO NO NO NO
n- Prop'\ lbcn/ene 0.005 NO NO NO NO
.'il'\rcne 0.002 NO NO NO NO
I. I ,1.2-Tclr.lchlorOClhanc 0.005 NO NO NO NO
I l.l.l-Tclrachloro~lhanc 0.003 NO NO NO NO
T':lrachloroclhcne 0.002 NO NO NO NO
Toluene 0.002 NO NO NO NO
1.:.)·Tri~hlorobc,,,enc: 0.005 NO NO NO NO
I.;.~·Tnchl(,fobl;n.l.cnc 0.005 NO NO NO NO
11.I-TrichlorQtlhal1c 0.001 NO NO NO NO
1.1.]-Tri(hkort'CthailC 0.001 NO NO NO NO
Trichlorocdlcnc 0.002 NO NO NO NO
rrIe hloroJluo'omclhanc 0.001 NO NO NO NO
1.2.)·Trichloroprop.3nc 0.005 NO NO NO NO
1.2 J_Trimc1t\~ I benzene 0.005 NO NO NO NO
1.35-Trimeth, I bcn7cnc 0.005 NO NO NO NO
Vi", I chlonde 0.003 NO NO NO NO
1011l1·X,'lcncs 0.005 NO NO NO NO
1.1 .... tiC otouil uoroelhanc O. 1 0.44 29 1.4 5.9
SURROGATE IAMOUNT Aloe .,. eeovery eeovery ecovery ecovery

Dibromonuorolncth:lnc 50 80%-120 114% 115% 107% 113%
TolucncoodK 50 85%-110 106% 108% 107% 108%

"·BromoJlnorobenJ:cnc 50 80%·120 97% 103% 98% 98%

Notes: NO· Analyles nol detet1ed 311. or above the s1ated deleCtion limit
RL - Reponing limil
OF - Dilution Fae;tor
mg/Kg ~ Milligrams per Kilogram (PPM)
POL. Prac1ical Quanlilation limit, Muhiply Rl by 1hl OF 10 obtain the PQl for a specific sample
B • Contamination present in melhod blank

Printed on recycled paper.

laboratory DireClor
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LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GCI~lS EPA 82fill

O:lh' ..aml,lc:d: 6{t.!')7.6IJi91
Dale: rcc:rind: 6/31'>7
Dale ..n.'yull: 619/91
Dale rcpor1cl': 6/91n

Rqll'ln ": 1110IMJI.RPT
L:.Ih.ID": IIII>4MII

Prnjcci Mer: RlIhcrc Kanr
Ok"'" : H;lrn. [,,,'irnnmcnt81 S4'n'iC"n

Project: IAAAr
rroj('ci ,: ~(~"V

Unih: uw'I
M..lnl: Water

Ficici 10" H"F50010408
L..h ID" 100001·12

Dilutiun Filclur 'DOD

Bcnl:cnc
I3romobcnTcnc

NO
NO

Bromochloromcthanc
BromodichloromClh;mc

NO
NO

BrOlllofonn NO
Bromomcth;lnc NO
n-But, I bcn/.cnc NO
sc~·But,·1 bentcnc NO
lcrt·Bul' J bcn..cnc NO
Carbon IcltJchlondc NO
Chlorobcnzcnc NO
Chlorocthanc
Chlorofoml

NO
NO

ChloromcthOlnc NO
2-ChlNoloJucnc NO
.l.(hlorololncnc
1.~·Olbromo·~<hlororrooJnc

NO
NO

Dibromoc Ii Ioron1 clh:l nc NO
1.2-Dibromoclh:mc NO
DibromomClh;)nc NO
1.2·0ichlorobcnJ:cnc NO
1.:t·Dichlorot;.cn.lcnc NO
J .~·DlchlotobcnJ:cnc NO
Dichlorodilluoromclhanc NO
) I.Dtchlorocthanc . NO
1.1·Dichlorocthanc NO
1.1· Dichlorocthcnc NO
cis·J 1·Di;;hloroClhcnc NO
Irans-I.2-Dlchlorocthcnc NO
I.Z·Oichloropropanc NO
I.:;·Dlchloroprol'Janc NO

NO
1.I·Or;,:hlurC1propcnc NO
c,s-I.:':·Dlchtoropropcnc NO
lran~-I )·D.l,;hloropropcne NO
Elhl benJ:c"c NO
Hc';)chlorobuladicnc NO
ISOprOr\ I benzcne NO
4-lsoDrop:-llolucno:
~lcth, Ienc chloride

NO
NO

Saphlhalenc NO
n-Pro!]\ Ibcn..cnc NO

NO
1.1.1.1·Tctrachloroclh;lnc
1.1.:!.2·TL'lr;llclJlurocth;lnc

NO
NO
NO

Toluene 2000 B
1.1_J.-Tr.chlorobenJ:ene NO
J..2.4·Trichlorobcn.tenc
1.1.1-Trichloroclh'lnc

NO
NO

1.1 !·Tnchlorocth:mc NO
NO
NO

1.23·Trichloropropanc NO
1.2A-Trimedl\ I hcn..cne NO
1.~_~·T.im';;lh,1 belll'.tne NO
Vin,1 chloride: NO
lolal·X,!cocs
1.1 ... • 'ric:h1orolriOuoroeulanc
5uAll:OaATE AMOUNT

DlbromonuoromclhOlinc SO

2
Iv

ACP '"
80%-120

NO
69000

ecovery

110%
Tolucnc:-dK 50 85%·110 '03%

4.8romonuorobcn7.cnc 50 80%-120 96%

DateLabonnory Director

NOles: ND· Analytes not detected 8t. or above the stated detectlon lim.t

Rl • Reporting limit

OF • Dilution Factor
mgfKg - Milligrams per Kilogram (PPM)
POL. Practical Ouantitation limit· Muhiply Rl by the OF to obtain the POL for I specific sampJe4-f ;ionta~t:n ~...nt in method blank

~ VCJ JUt 23 1997

Printed on recycled paper.



ONSITE
ENV'RO~~''':'''7~..
L.~BCR~r:rt:;~. ::'1c.

L\80RATORY ANALYTICAL REPORT FOR ORG.-\~/CS

VOLATILE ORGANIC CO\1POIJSDS 8Y r.C"'S r.P.\ ,'Chlt

O:aIC \:amfllnJ: fJ:'''''. trJ)l')1

D:an: rruwrd: (01),"9'

D:al~ ;:an;l,I~·.4:nl: bI~.6..7r"

O:alr rCpdncd: W7/?'
Rcpnn _: 1lID1lul.RPT

l.oob.ID': 1"1lI"-:

Prlljccl:\111'" ~ Rnhcn Kl..,.tr,Ii...", ~ lI:an:a [n'.rnnmcnul Scn"ICC.'
Pm,C"Ct: IA,\,\P
P""'('C1.:~V

UnIL.: rn£/Ke.
Mliltil: Snil

Firtd ID. 1'1110UP1001 ! Hl1DUP0501 , HI1FI010100 I HI1FI020105 , Hl1Fl030113 I Hl1Fl040123 : HI1Fl050133
LoablDIf , 100002·0' I 100002·02 I 100002·03 I 100002·04 , 100002·05 I '00002·06 , 100002·07

Dilutlo" f -sC1or 1/400· I 500 I \ 100 25000 400 I ,
t.umllnund 'L I 19" ...SOLID ~1 S'SOLID :1.9 '""SOLID 755 ,SO\'IO n." ","SOLID '2.1 ""SOllD '!G.1 -\SelIC

fknJ:Cnc 0.002 ,~O I NO , NO I NO I NO ! NO , "'0
BromoOCft/cnc I 0.005 , NO NO NO I NO I NO ; NO NO
Bromocnlorome:th.1nc : 0.005 I NO NO NO I NO NO NO , NO
B,olflooll:nloromcuUlnc 0.C02 I "'0 , NO I NO , NO NO ~O , "'0 :
Bmmolorm 0.002 I NO NO I NO : NO I NO I NO , NO
BromomCUlanc : 0.002 ; NO I NO I NO , NO I NO "'0 , NO I
n·aul,d ben.tcnc I 0.005 : NO I NO , NO NO NO "'0 "0 I
sec·Bul\ I beT'l.l:cnc 0.005 I "'0 NO ,~O NO NO NO "0
Icn·8LiI,"\ bcnJ.cnc , 0,005 NO NO NO NO , NO "0

,
"'0 I

C.:.rbon Ictr=lc:nlondc 0.00' I NO I NO NO NO I "'0 "'0 I NO
ChioroIXfUCRC , 0.002 NO , NO : "'0 , NO NO "'0 "'0
Chloroclh3nc 0.002 , NO I NO NO NO i "'0

, "'0 , NO
Chlorofonn 0.002 ; ND NO NO NO . , NO NO ,~O ,
ChlarornClhanc I 0.002 NO , NO I "'0 I NO NO I NO , "'0 ,
1·Chlorotolul:ftC i 0.005 NO NO NO , NO NO NO ,0
.I·(·hl~IOI"'lu\:nc I 0.005 NO , NO , NO NO ; "'0 NO I NO I

1.:·O,bromo<:..;hlolooroo3ftC 0.005 NO : NO NO NO "'0 NO , "0 I
Dlhtnml'll:nloromcth3nc 0,002 I NO NO NO NO "'0 :'lO : '0
1.~·D,brom(lC'ln3n.: 0.005 NO NO "'0 NO "'0 ND NO I
DlbrClnlOnlCln:snc 0.005 "'0 "'0 I NO ,

"'0 "0 "'0 .~O I
1.':·OldllornDCnJ.cnc 0.005 NO NO NO "'0 NO "'0 "'0
1.:-l)lchIOlooenlcnc 0.005 I NO i NO "0 NO "'0 NO ~O

1 .I-Dlctllaroocn/cnC a,C05 i ND "0 NO NO NO I "10 "0 I

DlchiolrouliluoromcU13nc 0.00' "'0
, NO "'0 NO NO , NO NO

I I·U'..:hl"'mcln:snc 0.002 NO "0 NO NO "0 ,
"'0 ,~O

1 ~.f)Il;nl",rocth3ne a.C02 NO NO ,,0 , NO , "'0 NO "0 i
I. t ·OlChlurocLhcnc 0.002 "'0 NO NO NO "'0 "'0 "0 i
":ls-I.;·Dh;hlorOClhcnc- 0.002 ',,0 "'0 "'0 NO ,

"'0 "'0 NO i
lr3nt-1 ':·i:hchlorocthcnc O.COI N[) "'0 NO "'0 "'0 , NO "'0
I .>D,cnlofODrtloanc v.002 "'0 ~.,O "'0 NO ,0 ,0 '0 !
1 .:.OI.:nlorODtOlJ3nC v,C05 "'0 "'0 "'0 NO ! "'0 NO "'0 I

.:.: ·OK:hlor"'lJrDDOII.C 0.CC5 ,0 NO NO NO , NO i NO I NO
1.I-DIl:n!oll"orJ:tl'!Cnc 0,C05 NO "'D "'0 NO '0 ! .,0 "'0
';1$· i .~-DI::hJclClOroDCnc ·J.CO:Z ,0 ,0 NO NO '\JO "'0 "0
113ns-I.:·Olc:llnT"r'DfC'ocnc '0.002 "'0 ,,.0 "'0 "'0 :-'0 ,,.0 "0
tlll\ I bcn.lcnc O.COl "'0 NO NO "'0 NO "0 ; NO I

H.,;u.;n;orOf'lUUtucnc a COS "'0 NO NO NO "'0 NO ,.0 I

1~.IOlon' I N:nl:cne : 0.005 I NO NO NO , NO ,~O "'0 "'0 ,
.I-Isnnfl"" llnlucne 0.C05 "'0 NO NO "'0 NO , "'0 ,'0
\tClh\knc .;nloruSc 0.005 , ,"0 NO NO i "'0 NO 88 "'0 I
:\;IDIIIII3I~nc 0.C05 "'0 NO NO NO I NO NO NO
n·Pn:!o\ rN:n.lcnc 0,005 "'0 NO NO ; NO NO NO ,.0 I

..... 'ICftC v.C02 "'0 "0 NO NO "'0 NO '0
1.1.;';. 7".:~r~';1l1('rocth3nc 0.005 "0 NO "'0 NO , "0 NO "'0 I

I. J..:..>i ctr~nk)Iocthanc I 0.003 , NO NO , NO ; NO I NC i NO i "'0 I
r clr.:acitlorocthenc 0.002 , NO , NO I NO I ND I NO I NO I "0 I
TOIUl:nt: i 0.002 : NO I NO I NO , NO I NO I NO "'0
I.Z_;~TrJC:hlorobCn1:Cnc , 0.005 I NO I NO I NO : NO , NO ,

"'0 I NO I
1.:'..1.incn\oroocnzetlc 0.005 I NO "'0 , NO ! NO , NO I NO "'0
I.i .1.TnehlorocWnc : 0.00' I "'0 NO NO , NO I NO , NO , "'0
11 ..:.rncnlorocd'lanc ! 0.001 NO i NO NO I NO , NO I NO I NO
irll:hIOfTlC'thCni: 0.002 , NO NO NO , NO i NO NO ~O

,
ftll.:;\IUfo.iuoromclIl:lnc J.COl "0 ,..,0 NO NO NO "'0 "0 !
1.:.::.i"n.. hi"morofJ:lftc ').005 "0 ND "0 "0 "'0 .,0 ~O

I.Z.+- frunclh\ I bcn,cftC 0.005 "'0 NO NO NO I NO NO "'0 ,
1.:;.~.Tllmcu"l benJ'.C7'C 0.005 ,

"'0 NO \ NO NO , NO I NO ! NO
Vin, I .;hlnndc: 0.003 : NO NO NO NO NO , NO I "'0
l('Ial':\,knl:S (L005 "'0 NO "'0 NO "'0 NO ,

"'0
,

: 1.':.:f1.:i\t\lroU"uhlotoe~~ 0.01 1200' 110 0.4Z : 15 , 9000 i 280 I 3.Z ,
1.;·Ulchiof1)tnl VOfOC'Wnc '.U N NO N i Nu NU NO ; NO I
.5V~iJIIOG,la .u..ou..r ....e . -. "KOVeIY .., t"Iecoverv -, riecoverv '"e Me-eoverv .. ecovel\' ... Koverv .... t"IKOVerv

O,bn'lmolluorotllcuaane , 50 ·aO~·120 j 117~, .,"-' , '18% i 113% i 115% j ,07'lo '10% , 113'
7""iucncood. 50 -:as~-110 105%: ·107.. '08% , '06% '07'lo I '05% '06% , '06%

~-13rOl1loI1uorobCru:cnc i 50 80"'·120 ; 94~, ·'O3~ '02'!'o , 35'4 10'% I 97% 99% i01% I

NotlS: NO • ~".IVTIU not det8C1eCl It. or .Don the s.ated detection limit
i=lL • ReDOr11ng limJt
OF - Dilullon Factor

mgtl(g • MINi9r.ms "' K.ilogram ,PPM.
POL· P'rlCtlCaI Quantlt.,lOn LlffMl • MultiglV RL by the OF to aDt.." the POL tal I SPKI'ic sample

3 . ContaminatIOn 1)1'.58"1 In method blll"1l

JUL 241997
0.1.
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LABOR-\TORY ANALYTICAL REPORT FOR ORGANICS
VOL"-TILE ORGANIC COM'Ot:~O!i BV GCI:\1S F:'''' 3J611

0:11.: "amplftl: tlJ'U"J"!./tIJI"''''
1);lIe ft'(cwrd: "'J,.,7

I);lh,' :1II.h·J:lt:d: tu~.fl:~!'J7

O;lIC fC'JQrtC'd : 6n/'J7

RCllnr1'; lUOlJlIl.RP'T
ub. 10 .. : ItI[)tllll!

Prntl't1 ~t!r: Rolwr1 K~rf'

Chenc: Han. [n\",rn"lftnIlal ~n·te:t"

Pr"'n'1 : J.\A,~ P
"1I1et'1.: ~V

Units; me,lKc

'''nn: 5"il

FlldlllD .. ; I",n lF70101QO HI'F7020105 H 11 F7030 113 , :
Lob ID' I 100002·09 100002·10 100002·1' I ;

Diluudn FIC",r I 1 1 I 50 I I

umpound "L I 17.7 ....SOLlO 1'1.5 .... SOllD .......... SOLIO

B..:nLcnr: 0.002 NO I NO NO ; I ,
Brolnobcnzcnc 0.005 NO NO NO
Bromocilloromct.hanc I 0.005 NO NO NO I r
Bmmodll:nloromclhanc I 0.002 NO I NO NO I I
BrnmOlorm 0.002 NO I NO NO I I
BromomcUtanc 0.002 NO NO , NO i
n·8ur'\'1 benzeftC' I 0.005 NO NO NO !
sec·Blll'"j bc:n...e:nc I 0.005 I NO I NO NO I ;
ten·But'"j bcn.r.cnc 0.005 ! NO NO NO I !

ConDOn IClr:,,:nlondc i 0.00' NO I NO NO ,
ChlOfobenLCnc I 0.002 I NO NO NO I I

ChlClroclhanc ! 0.002 I NO NO NO I
ChlorolOtm 0.002 I NO ; NO NO I

CllloromctnOlnc r 0.002 I NO I NO NO I I

:-(Jllorotoluc:nc 0.005 NO NO NO ! I
J·Clllomtolucnc: : Q.005 I NO i NO NO ,
1.~·Dlbrf'lmo-; ...:hlornprop,nc I 0.005 NO I NO ! "'0 I ;
Oibromocnlommcth:lftc , 0.002 I NO I NO NO I

1.~·DlbrnnlOCln,;\lIc 0.005 , NO : NO NO I

DibromomclnOlnc 0.005 I NO NO NO
i ~·O,cillorOl)Cn ..cnc 0.005 I NO , NO NO !
I.J ·DlcnloroOCnLcnc I 0.005 I NO NO NO : :
I oi·Dlcl,loroOC'rucnc I 0.005 I NO , NO NO I , I
Dlc!tlor04ltluotcme:U1~c ! 0.001 I NO I NO NO I !
I I.D,chloroc:li'lOlnc I 0.002 I NO I NO NO ! I I

1.:·Dlchloroclh:mc I 0.002 I NO I NO NO ,
l.l.Dle:nlorocthcnc I 0.002 , NO ! NO : NO ~
':'ls·I.:·Dlchknocthcnc i 0.002 I N.O NO NO I
Ir:UlI- i .!·Dlchloroc:thcnc 0.001 , NO I NO NO I :
I ~·O,chlnrO"tON"C : 0.002 I NO I NO NO
1.•~-Dn:hlorODrc"o.:;mc 0.005 I NO ; NO NO I I I
:.~-Du,:hloroDroo:lnc 0.005 I NO NO NO I I

I I·Dlchl(lrooropenc 0.005 NO I NO NO I I
t"ls·I.3·01e:hl<'fr'OT'Ooene ; 0.002 I "0 I NO NO I !

u:lI1c.1 ~-n,,"nlor('l"",,nc:"e 0.002 NO i NO NO I

E~h, I bcn..cne: J 001 ; NO NO NO I

Hc,~cklf'lroouudle:nc: I 0.005 I NO NO NO I ;

15(lVrClP' I~n ..cne C.COS I NO NO NO ;

J·lsoproo, I tOluene 0.005 I NO NO NO ,
\IeUl' lene: ,;hh\rloC , 0.005 I NO NO NO , ,
:"I~phlh:llc!'lc ! 0.005 ! NO I NO NO I I
n.PhlD' ;bcn .. cno: I 0.005 I NO I NO NO I

S"fCnc 0.002 I NO NO NO :
1.1. i.~·Tdr,;\chloroc:tnOlnc: 0.005 I NO I NO NO ! ;

I.: .~.;.TClr.U:hloroc:thotnc: ; 0.003 I NO NO NO I
T,:uOlcidunxthenc: : 0.002 NO NO NO I ,
Toluene - : 0.002 NO NO NO I
I ~.;.Tnchlorobcnz=:nc , 0.005 NO NO NO I
I ! ..t.TnchlotODeI\J'.ene 0.005 I NO I NO NO I

1.I.l·Trzchlcroc:th~c I 0.001 I NO NO ! NO ; I
1.1.:·TnchloJroc\h:lnc I 0.001 I NO I NO , NO I
Tricblorocthcnc 0.002 I NO NO NO I
TnchlorOlluoromc\hanc : 0.001 NO NO "'0
I.:.:::·T n~hiol"'OOT'OO:llnc ; 0.005 ! NO , NO NO I
I ~.J.TrJmClh'l beR7cnc 0.005 NO I NO NO I I

' ...:- ;·I1,"";~jl' I C1cnL.:nc ,).005 NC NO "0
V,",I chlondl: ; 0.003 , NO I "0 NO I
tnl,;\i·:'\,kncs 0.005 NO ; "'0 NO I

1.1.:· frl..:nloromtluofO(:m:ane ; 0.01 I 1.5 I 0.9' 110 I
l.l·Dlt'hlotoU'u l,IOroc1i\ane , 1 I N I NO NO I I
s...FtFtOGol':'i ,AMOVNT • ~1..1'" ~ I ecoverv I .. Kove", ... KOY.fV

D,bromoaluoromcUwM: I 50 180~·120 I 115% I 110% 117~ I I

Tolucnc-dJ' 50 !85~·1tO '05% I 107~ I 109'1 i
.&.Br[1molluorobcnJ:enc I 50 180~·120 I 94% I 100'1 103'!\ ,

Not•• : NO· AnaMe. not detec1ed at. or above tn, stated detec110n limll

Rl . Reoort1ng "mit
OF • O't\ruon FaCtor
mg/Kg • MtlItgrams per KiJogra", (PPM)
POL· practlclt auanutatlon U"'II • Multlpty Rl bv tne OF to obtam me POL tor a sgeofic sample
8 . Contamination present In metnod blank

JUl 241997
Date

Pnrte':l .~ .'':"..~',~-: :~cer.



ONSITE
ENVIRONME.'l':'.\L
LABORATORI ES .. NC•

.: ' ~. ~: .' . - ~

LABORATORY '-\,'1ALYTlC.-\L REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS 8Y GO\IS EM .:.11

Dalc .allllpttd: ItIVJ7. fJJ197
I);alr rr-tcn"cd: 1tIJt-)7

O;,U' ;In:llrnd: "11I"n
O:lt«: rCINlrta!: "'1I11?7

M~lttrt .: IO..,..l1.RP'T

Lah. ID.: ln04Jul

,,'~Id 10.

p"ICOC1 Mer: Robert KtwC'r
eli...... : Hana [n.lunmcm:al Scrnc~

'raittl: IAAAP
PrnjcC'tJl: ~V

I:nitl: uvl

~lalrl'': : WOller

I Hl1F1Q10406

100002·08
l)ihull~n factlU"

(nmlluund

Ucn/.cnc

BrOlnobC'n/cnc

BronlOchloromcthanc
BromuJlchloromCUt;lne

Bromolonn
Bromomc:th.1ne

sec.-Bur" I bcn,1;cnc
u::n-13Ul'1 ben/cone
c.uben lclnch londe
Cl,lorobcnzcnc
Chlorocth:lnc
Chloroform
(hloromClh;mc

;!·Chlor<Jlolucnc

~l'hlorololue~c

1.•>Olbronlo-.;,,\:hloroornoanc
DlbromN;hloromcth.1n<:
1..:'Olbromncl1l.1nc

Olbromomc:h.1nc

I >Oichlombcn.lcnc

D,chl('lrNllluotomc:lh:lncl

":1~·I.;·OIl:hlorocUlc:ne

If:lns·1 ;·Olchloro<;lJu:nc
1.;·Olchlomproo.1nc:
1.:;'.Di(:hllJ'ODroCl~nc

I I·OlchlorCll'ml'Cnc:

'f31l~·1 .:.\)1":1110rODrOocnt

II.:';lClllllfOOUIJ!JJene
hLlrU\)I)\ i Xn.l.cnc

i'o!.:'Ul\ Jcne ;;:hlonde

n·PrOD\ lbcnl..:nc
SI\rcnc
1.1.1.~·f,UOIchlorocth;lne
I.I.;.;~T.;ltJ.,nlorocWne
Tlo:1r.Jchloroc:thcnc
Tnh",:nc

1.:.J·7nchlorobcnLcne
1.':...&·Tnchlorobm""c
1.1.1·TnchlOI"OCUl;lfM:
I.I.~~Trichlol1'Clh:lnC
TnchlorOClhcnc
Tflch lorolluoromelh:ane
I.Z.;·Tn'::lloroorooanc
1.~.~~Tt1mclh\1benzene

I.J ..~·TnmCUl\1 benzene
Vln\. (hlouGe
H'131-\,lenes

1.1.':·Tnthloro\lllluoroctJunc
I.:· ichlorotnl1uoroclh:aM
SufllROG,l TE .lMOVNT

DibromorluonJmc&twtc SO

r\.luc"c-d~ SO
"·BromOlluorobcn7.cnc 50

",

2

'0
I 1 I

A,"" .,.

lao",· 120
185,.·110 1

80"·'20 I

2500

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO

NO
NO
NO

NO
NO
NO
NO
Nl)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

220000
N

":'bHICO.,erv

I"'"
'08,.to,,.

Notes: NO, AnVil.. not delecte _t. or abave 1M all1ed detectIOn limn:

Rl . Reponing lirnrt
OF . Oilutton Factor
mgJKg • MiHigr..-ns Del' Kifogrlm IPPM)
POL· PracllCal Ouanntatlon Limn: • Mutt.ply Rl bv tna OF 10 obtain the POL for a specific sample
e • ContamlNlllOn present III malnod blanll
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LABORATORY ANALYTICAL REPORT FOR ORGANICS
VO!.'Tll£ ORGANIC COMPOUNDS 8Y CC/MS £PA 31."

D.I~ ,.mplt"d = 61.u9'

D:II~ r~CIl'rtJ : ftI~I'9'

DalC an.l~d: 616.1191
O.'e n:-pOr1d: 61119'

RrfMI"": IODUIII.R"
lith. 10 ,,: ..,[Mil.

Proj«t MitT: RaM" KCWCT

Cli'C"t; H.n. En"iTnmnCfttal Scn'iCei
Prn;n:t: lAAAP

Prn,n:I.: ~V
U.,ir.: me/X.

Matnl: Suil

"'icfd 10. .-.,194020105 H11810101QO Hl1Bl0201()4 H110UP0101
l>blD. 100008-01 10000B·02 100008·03 100008·04

DilutIon F .('Ior 40 1 40 100 I
CnmlJOund RL 80.2 ~souo 80.2 fIJlISOLID 18.0 'SOUD 76.8 "",SOLID

Ucrucnc 0.002 NO NO NO NO I
Bromobcn.t.enc 0.005 NO NO NO NO I
Bromochloromcwnc I 0.005 NO NO NO NO I
Bromodu:hloromctJIanc 0.002 NO NO NO NO I
BromOlorm 0002 NO NO NO NO I
BromometNinc 0.002 NO NO NO NO I
n-13111' I bcn,cnc 0005 2.2 NO 1.4 2.2
SCI:' aUl\ I henlenl: 0.005 2 NO 1.4 2.2 I
len-Bun I bcn..tmc 0.005 NO NO NO NO I
Carbon ICIJ"a~nlondc 0.001 NO NO NO NO
OtiOTOtlcnT.c-ftC 0.002 NO NO NO NO I
('hlorOl.:lhanc 0.002 NO NO NO NO
Chlnroform 0.002 NO NO NO NO 1 I
C!li"rornC'th.:lnc: 0.002 NO NO NO NO 1 I
2-Chlorotolucnc 0.005 NO NO NO NO I
"·Chlornlolucnc 0.005 NO NO NO NO I
I :·Dlbromo- .•.....:i'llomDl"I:loanc 0.005 NO NO NO NO
OlbromOl;hloromclhanc 0.002 NO NO NO NO
1.:·Olbmmoclt'lolnc 0.005 NO NO NO NO I
Olbmmomcth.J1Mt 0.005 NO NO I NO NO 1
I :·OIC'hlorobcnLCflC 0.005 NO NO NO I NO I I
I "·O'chlaroGcn,c:nc: 0005 I NO NO NO NO ,
1.~·OlChlorobcnl.c:nc 0005 NO NO NO NO 1
OI~hlotodllluortJmcthanc 0001 NO NO NO I NO I
1.I·OIClllnmc:th::SM 0.002 NO NO NO NO
1.~·Oll:hloroctNnc 0.002 NO NO NO NO I
1.I·OlChloroc:lhrm: I 0.002 NO NO NO NO 1 I

CII·I.':·Odllof'OClhcnc 0.002 I NO NO NO NO I
Ir:U1~·1 Z· Oll:hloroc:lhcnc 0.001 1 NO NO I NO NO
1.1·0IchlorODItI03nc 0.002 NO NO NO 1 NO
1...·OlchloroDroo~nc 0.005 NO NO NO NO
~.; ·Oll:hlornoroD3nc 0005 NO NO NO I NO I
! I.O,chlo""rmoncnc 0005 I NO NO I NO NO I
'::ls·I ..~·UIlr,;hlorooroDCnc 0002 NO NO NO NO I
tr:m~.I.:;·O\c:hlorooroDCne 0.002 NO NO NO NO I

[:11' I bl;n,cnc 0.001 1.4 1 ND 0.B7 1.1
lie',;)..: hlN~but.:ldlCnc 0.005 ND NO NO NO
h("l"'orr-' bcn,cnc 0.005 1 NO 0.69 1.1 I
..I·I<orHnD,11olucrtC 0.C05 0.95 NO 1 0.63 1.1 I
\h:th, !cne chlondc 0.005 NO NO NO NO I
'Irrj:lClluh:tlcnc 0.005 7 , "'0 3.7 I 5.5 I
1\-P,no,lhcn,.:nc 0.005 1.7 NO 1.2 I 2.1 I
SI"enc ! 0002 I NO NO NO NO
I 1.I.1·TcU":lc:hlotMtftanC 0.005 NO NO NO NO I
1.ll.!·'iC1~c:hlorocwnc 0.003 NO NO NO NO
Tl;uxhloroclhcl\C 0.002 NO NO NO NO
TtJlucnc: 0.002 NO NO NO NO
I 1.)·TtlChlorobcnz.CM 0.005 NO NO NO NO
I.:....TnchlorobcN:cne 0.005 NO NO NO NO
1.1.1· tnehlorMth.:lno 0001 NO NO NO NO I I
i I.;.Tric.hlllfoclhane 0.001 I NO NO "0 NO
Tnchiorocthcnc 0.002 NO NO NO NO
Tnc:hlorOlluoromc1.hafte 0.001 NO NO NO NO
I.~.':&·jnchlortl~ 0.005 NO NO NO NO
I.~.-l.Trimc:\h' I bm.z.c:M: 0.005 0.55 NO NO NO
I ; ~.TrimClh, 1benzene 0.005 4 NO 0.63 1.1
VIft\ I chlondc 0.003 NO NO NO NO
lo..,I.X,lencs 0.005 NO NO NO NO
1.1.1-Tnchlt)ltIanll~ftO 0.01 I NO 0.911 NO NO
1.1-0IChtoftlG'll uoroclJ\ue 0.01 I NO NO NO NO
SVRROGA ,AMOUNT '" ecovery ~ i-lKOverv ... "'eco\rerv I , Hecoverv

O,bmmoJlvonnncthaftc 50 1'0'110·'20 "2' I 113% "''!1o 120%

TollH:ftC.-d1 50 &5 ....·110 108' 107"lo 107' 108'
~·8romoJluorobau'.me 50 80""·120 100' 10''!Io 97"lo 101'

Noles; NO· An.'VI" nol CSele<1N al. or abOve m. 51ated CSelKllon limIt
RL • Reooning limit

OF . Dilution FacioI'
mgll(g . MiniQram. per KiloO'am 'PPM)
pal· Pracm:af O~n1l1allon l.amIt - MulIIOtv Rl bv Ihe OF to oblaln Ihe pal for a 5pec1f~ sample

B . Conta""n.tron presenl In melnoel blan_

JUL 231997
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LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOlATILE ORGANIC COMroUNDS IY GCMS EP.~ 01"

O.,IC ••mpkd: itI~l'n

Dale rrtC'l\'nJ: "'~,

DiI'~ .ft.J~zrd: "'!J.1J.1191
0:111: ~rtnI: 1tI7191

Rtf"ft"": IR()I'09.RPT
l.oIb. ID ": IflOU.,.,

flrnjl:CI .\1~r: R.~n Kcwrr
Cllan: H.na [n",ronment" SC''''Kn

'Pr"lC'Ct: IAAAP

'nJtrt': ~V
Uniu: "'IIKr

~hlnJ.: S~il

ftdd ID" Hl'E2010100 I til,,/lt,,010100 Hl1A2010100 HnB4030110 I Hl1Al0201Q4
Lab ID' 100009·01 100009·09 100009·'0 100009·11 100009-12 I

Dilullo" factor I I 1 1 1 1
Cttmpound I "l 92.8 "'SOLID "'.1 ~SOLtO 71.3 'SO\"ID SO ~SOLID 7'.e'SCUD

6cn".c:nc I 0.002 "0 "0 I "0 I "0 "0 I

BmmObenLcnc: 0.005 I "0 I "0 I "0 "0 "0 I
Bromoc:hloromclhi1nc I 0.005 "0 NO "0 NO "0
BronlOdicnloromcLhanc 0.002 NO NO I "0 NO "0 I
Bromoform 0.002 NO I "0 NO NO NO
Bromomcwnc 0.002 NO I NO NO NO I NO I

n·Bu(\ I bc:rul:TlC 0.005 "0 I NO NO I NO NO I
sce·Bul'1 bc:nLenc I 0.005 NO NO NO NO I "0
Icn·BuI,,1 bcn.t.cnc 0.005 NO NO I NO I NO NO I
Carbon lctnchlonde 0.001 NO I NO I NO NO I NO I
Chloro~l'lLC:ne 0.002 NO NO NO NO NO
Chloroct.h.11tC 0.002 NO NO I NO NO NO I
Chlorolonn 0.002 NO I NO I NO NO I NO
Chloromethane 0.002 NO I NO I NO NO I NO
1·('hlorololuc:nc 0.005 NO NO I NO NO NO I
4·ChlorOiolucl\c 0.005 NO NO I NO NO I NO I
I :·O.bromo-.;....:nloIOtlroDllInc i 0.005 I "0 I NO NO NO NO I
Dlbromochloromctil;lnc , 0002 I NO NO I NO "0 "0 I
I ~.O,bromoclh~nc 0.005 I NO I NO NO NO NO
DlbromomcLh;lnc i 0005 I "0 NO I NO I NO NO I
I.~-Dlchlon·bcrt ..cftc I 0.005 NO I NO I "0 "0 I NO :
I .~-Ou,:tl\ofOncrvcnc I 0.005 I "0 I NO NO "0 NO I
I ~·O.chlorobcnJ:CI\C I 0.005 NO I NO I NO I "0 1 NO I

OichlorntJl11uoromcth:.nc I 0.001 , NO NO I NO NO i NO ,
1.I-OIchlorncU'l:.ne I 0.002 NO NO I NO I "0 I NO ,
1.;·Olchloroc1hanc 0002 NO I NO I NO NO NO
I I·O,..:hlorocmcne 0.002 NO ! NO I NO 0.004 I NO
~ls·1 ':-Drcl'lloroctilenc : 0002 I NO I NO I NO I "0 I "0
(roms· I ;.DlCnlorocthcne I 0.001 I NO I NO 1 NO NO I NO I

1.':-OlChlorooroPlU1c 0.002 "0 NO I NO I "0 I NO I

I .~.OlchloroDrooa"e I 0.005 "0 I NO NO I NO I NO i
:.:'·O\chlorcottlP:.nc: : 0.005 I NO NO I "0 NO I NO I

I I.D'chlorcDrOocnc I 0.005 I NO I NO I NO "0 I NO :
':1';·1 -,·un:nloroornocnc I 0.002 I NO NO NO NO NO ,
Ir:llls·I.::.D.(hlorowo~nc I 0.002 NO I NO I NO NO I NO I 1
[Ul' 1k:n..cnc I 0.001 : "0 I NO I NO NO I NO I
Hc~":hloroouudlcnc 0.005 NO I NO I NO NO I NO I

Isooroo, I ~n..cnc 0005 NO I NO I NO NO NO ,
.1-ls~lnroo, IIOhlene I 0.005 "0 NO I NO I "0 I NO I

\klh\ Il:nc ::hlonJ( I 0.005 I NO' I NO i NO "0 I NO ,
....:Ipnth.1ienc 0.005 I NO I NO "0 I ,,0 I NO ,
n.P'"Op\ l~n.lcnc 0.005 NO I NO , NO NO I ND
SI\rCnC I 0002 NO I NO ! ,"0 NO , NO I
I 1.1.':-To;t!"Jchioroccft:.nc 0.005 NO NO NO NO NO
1.1 ~ ..:.To;~chloroettlanc I 0.003 NO NO I NO I NO NO
TclDchloroctilCftC 0.002 NO NO NO NO NO
Toluene 0.002 NO "0 NO NO NO
1.2.3·T".:hkwoo~ I 0.005 NO NO NO I NO NO
I : ..&-Tno;tdoroocftl'CftC I 0.005 NO I NO I NO NO NO
I I I· Tnt;hlorocltl.nc , 0.001 NO NO NO NO NO I
1.1.':.TnchloroelJ\anc 0.001 NO NO I NO NO NO
Trichloroctilcnc I 0.002 NO NO I NO NO NO
Tnchloro111ol0ftltllC\buc 0.001 NO NO NO I NO NO
I.::.J·TncbJoroDtOMftC I 0.005 NO NO NO NO NO
1.:...&.TomeUl' I bcaunc 0.005 NO NO NO NO NO I
1.;.~.Tnmcth\1 beftzCN 0.005 NO NO NO NO NO
\" In\ i I,.-hlonfiic 0.003 NO NO i NO I NO NO
lou.I·X\ lene, 0.005 NO NO NO NO I NO
1.1.::· fnchlorotnll\lOnXthalllC 0.01 0 .•7 0.2$ I I 0.1$ I O.O~I NO
1.":·Uu;i'tlol'Dtnl~ 1.01 NO I NO I NO I NO N
SUAiIIloaArf IAMOUHT I """1IfV eeoverv I ecoverv I .. cov.,-y I .'1IfV I

DllwomOlluoromeUtanc I 50 180".120 116% 112 .... 120"" 114'% I 121"" I
Toluene-dl 50 185,·110 10."" 99"" 106"" 106.. 107""

..&·BrornOll~ 50 80~·120 I 95"" 96"" 98"" 99"" 101""

Not.. : NO· AnaIV1U not de1:.aed .It. or abOve the Itated detection Wnit

RL·ReooI1'"'!lhrnol
OF . Oillmon FactOf
mg/lCo • Milligrams pw lCilogram (PPMI

POL • PractICal OuantitltlOn lJmit • MultiOtv AL bV ttl. OF to ob1am m. POL ror I specIfic umple
8 • Cont,mlnetton present in m.,nQ4 blink

JUL 231997
Oar.
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ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

Dale .a."": ttJ~""

Dale rt'fnntl: ,,,~,.n

Date an"~C'd: f.i~.6.'!9"

Dalc frpGnC'd: ftn....,

RC'PO"": IltDfIil".RPT

Lab. 10": InDu""

LA BOR,.\TORY ANAL\'TICAL REPORT FOR ORGA,'1ICS
VOI.\TIll: ORCANIC COMPOUNDS BY CC/MS EPA 'Zoo

P,.icet M~: R.n I(.._.,.r
(1d.: Hun EnyirnnmC'ftU' Scn'jcn

Prnjul: IAAA P
PflljcC11t: ~6UV

Uniu: "'ClI(1f:
~b.lri,; S"il

Fidd 10_ I HI 163010100 HI '6202010' H116302010' HllE20201Q4 Hl1 A2020104 Ml1DUP0201 Hl1A3010100
lab 'D' 100009-01 100009-02 100009-03 100009-0. 100009-05 100009-06 100009-07

Dduti"" factor 1 4Q 1 1 1 1 1
Cumf)OUnd I .. I 79.1 '\SOlID 75.S ~SOUO 15.4 ","SOUD 747 -e.SOl\O 77.5 %SClJD 3'.2. ",,"SOLID 74.6 'SOLID

Bc:rvcnc 0.002 NO NO I NO NO NO NO NO
Bramobcrv.cnc 0.005 NO NO NO NO NO NO NO
Bromochloromelh::lftC O.OOS NO NO NO NO NO I NO I NO
8rnmodichloromclh.lnc 0.002 NO NO NO NO NO NO NO
BromOlonn 0.C02 NO NO NO NO NO NO I NO
H",momC'\h;lftc 0.002 NO NO I NO NO NO NO I NO
n-Bun'l bc:n".et\C O.OOS NO 1.3 I NO 0_1S NO I NO I NO
~·8ut'\ I beft7.cne 0.005 NO I 1.9 NO 0.013 NO NO NO
Icn·8ut\ I bcn.r.cnc 0.005 NO NO I NO NO NO NO I NO
C,)rt\C'ln Ictr.u:hlondc 0.001 NO NO NO NO NO NO NO
ChlorobetV:cnc 0.002 NO NO NO NO NO NO NO
C:lloroc:tJ'l.anc 0.002 NO NO NO NO NO NO NO
C!dornfonn - 0.002 NO NO NO NO NO NO I NO
(;-,loromcth:snc I 0.002 r NO NO I NO NO I NO NO NO
:·('h!orololucnc 0.005 NO I NO I NO NO NO NO NO
~·Chlorololucnc 0.005 NO NO NO NO I NO NO NO
I ;·Dlh(onh,.~ ...l'lioroprooanc I 0.005 NO I NO I NO NO I NO NO NO
O.bromochloromclftanc I 0.002 I NO NO I NO NO NO NO NO
I ~·Dlbr('llnoclh,1nc i 0.005 NO NO ; NO NO NO NO I NO
Dlbrtlmome'hane 0.005 I 1\10 NO I NO I NO NO NO NO
1.~·Dh,;hll\robenJ:enc: I 0.005 NO 1\10 I NO I NO NO NO I NO
I. ~.OlchlnrUbcnJ:cnc ! 0.005 NO NO NO NO NO I NO "0
I -l.l)u,;hlmobc:n,cnc 0.005 I NO NO I NO I NO NO I 1110 ; NO
IJI.:hlllfl'dllluoJcmcln:lnc I l) 001 , NO I NO , NO NO NO NO i NO
I I.Dt<hIOf"rlClhone 0.002 NO NO I NO NO NO NO NO
I ':·O...hloroclh:ane I 0.002 I NO NO , NO NO NO NO I NO
I j·l)n:hluroc:thenc 0.002 , NO I NO NO I NO NO NO I NO
'::ls·1 ~·D~hlorocUu:ne 0.002 I NO NO I NO NO I NO NO NO
.r:m,·1 ~·OtC:hloroelhe"c I 0.001 NO NO ! NO NO I NO NO NO
1.;·Olchl\lfOoro03nc I 0.002 NO NO NO NO NO NO I NO
I ;.i)I..hlomnron:lne I 0.005 I NO NO NO NO I NO I NO ! NO
;.':.I)I:hlaronmo::ane 0.005 NO NO NO I NO ! NO I NO I NO
I ! ·l),clllt1fnoroDCnc I 0.005 I NO NO I NO NO I NO I 1110 I NO
';'I~·I .~.Di,;ilILlropmpcnc 0.002 I NO NO I NO I NO NO NO , NO
If:ms·1 )·OlC:hlomomOC1lc I 0.002 I NO NO NO NO NO NO NO
l::lh,j bcn.lenc O.COl I NO 0.37 NO NO I NO NO I NO
H.::,;)chIMOOuI:ldlcne I 0.005 NO NO I NO NO NO I NO ! NO
I,l'l"rt'lo' I benl:cne 0.005 I NO 0.85 I NO NO NO I NO I NO
-I.:St1nf"l'O,llnlwcnc I 0.005 NO 0.87 t NO 0.OZ1 NO I NO I NO
\klh, knc cMondc , 0.005 NO NO I NO NO NO NO I NO
....;,oillft::alcnc ; 0.005 i NO B.9 I NO I NO I "'0 NO NO
n·t'rno' ibcn/cnc 0.C05 I NO 1.5 , NO I 0.008 I NQ I NO i NO
~"rcne 0.002 NO NO NO NO NO I NO I NO
I :'L~.TcU'XhloroclNnc I 0.005 NO I NO NO NO NO NO NO
1.1.~.~·Tcuxhloroo..~.nc 0.003 NO NO NO NO NO NO NO
T':Ir:lchloroc~ 0.002 NO NO NO NO NO NO NO
TOluene 0.002 NO NO NO NO NO NO NO
I ~.:,.Triehtombcl\7.mc OOOS NO NO NO NO NO NO I NO
I ~ ..4.:-ncnlorobcrv:cnc I 0.005 NO NO NO NO NO NO I NO
1.1.1· r lIcnlor'oeth.nc 0.001 NO NO NO NO NO NO NO
1.1.;:·rncntorocwMl 0.001 NO NO NO NO NO NO NO
Tncnloroctltcnc I O.OOZ NO NO NO NO I NO NO I NO
Tnch.lomlluororftctllanc I 0.001 NO NO NO NO NO NO NO
1.:.::.Tncn~M 0.005 NO NO NO NO NO NO NO
I.:..l.TrimC1.ft,·1 bcftzcne 0.005 NO NO I NO O.OZB NO NO I NO
I.:: ~.Tnmeth' I bcnJ:cnc 0.005 NO NO NO NO NO NO NO
\" In, I c.h5onde 0.003 NO NO NO NO NO NO NO
10I.)t.:\,lencs 0.005 NO NO NO NO NO NO NO
1.1.~·Tnchlorocnlluon:M:\hane 0.01 0."3 NO NO 3.8 0.063 O_Z 0."3
1.:·OlChlorvU11 \IOI'OIIWDc 0.01 NO NO NO NO NO NO NO
SURROGAT( AMOUNT ecavery ~ "KOvetV' ~ HKOver; ~ "KOVer-, I .." r1ec:OvefV ~ I1KOvetv I .... "KOVer",

Olbromolluoromtl.Nne 50 180..-120 116% 108% 118% 119... '1 .... I 113... , 113 ...
ToluCftC-da 50 85'·110 105% 108'llo I '07'llo 106'llo 108% 105... 90'!>

.4.Bromollyombenzcne 50 80"'·110 97% 98'" 104'" 92% 100% 9.... 100%

Notes: NO· Analytes not detected at. or abo.,. tM stated detection limit
Rl - Rel>aning _

OF • OilutjDf' Factor
rrtg/Kg • Mil~arn, pet Kilogr,,", (PPM)
pal. Practical CUlntnlltOn Limit • Mumpty RL bv the oF to obtam ttl. POL for a ,pecrfte sample
B . CO"tamlniflOn prestint ., method blank

JUL 2 3 1997
Oatt
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ONSITE
ENVIRO~MEI'ITAl

LABORATORIES. INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOUTILE ORC;A~ICCOMPOU:'lD5BY GC:MS [P...l ..,

D.'e '.I'IIf1~I: ftI~'7

D.te rC'trfYcd: tJ!J97

0 ••, ••'rzcll: ""',1"'"
Dale I'CfI'OMrd: 611'1,'9'

M.qMn.: IIIDI'IItI.RPT
Lab. ID.: lllDftln

Pr",I.-':I Mer; R"Mn K..""'~r

Cliett.: lIan. En"'lrfUlmrtllt" 'xnic"
P,rolCCI : IAAAr

Prni~lt: ~V

Units: 11'II1
\blnl: Wain

"-"cldID .. I Hl1F701Qoll1 HllA30104Q7 H1184Q10404 I Hll0UP0204 HllRB0101
l,..ablD" 100010-03 100010-04 1000'0-05 100010-OS 100010-07

Dilutlltn f KIDr I 2500 I I 5 I I" 2500 ,
(ornpound .,

BeMent' I NO NO NO I NO NO I
BroMObctv~ I I NO NO NO NO N
Bromochloromcthlnc I , NO NO i NO I NO NO I
Bmmodlchloromcthonc I I NO I NO I NO I NO NO
Bromofonn 2 NO I NO NO I NO I NO
DmmomClhanc 1 NO NO I NO I NO NO I
n-ltUI'\ I hcnLcnc: 1 NO NO I 2 " I NO NO ;

tCl:·tiUf'I bc:ftLtftC I I I NO I NO I 12 " , NO NO I
Icn·Buf'1 be'nI:CI'IC I 1 NO NO i NO , NO I NO I

Carbon u:ncitlondc I NO NO NO NO NO i

ChlornbcNcnc I 1 NO I NO NO I NO NO
ChlotOCth:n..e 1 NO NO I NO NO NO I

Chloroloml I I NO I NO NO I NO I J I
Chlomnlc!.h;ln( I 2 NO I NO I NO ! NO I NO
~ ·ChlarotOIUCnc I I NO NO I NO I NO NO
~-( 'hklrOlolucnc , I I NO , NO NO NO I NO ,
I ;·Ulbr('mu•.;....;hlorooro~nc , 5 NO NO NO NO ! NO I

Dlbrnmochloromclhllni: I I NO I NO , NO , NO NO I !
I ;·Q.bromocthanc ; 2 I NO I iIIO NO i NO NO
Dlbrolnl'mclh:lnc , I NO I NO , NO NO 1 NO i

1.!·OlchICJrobcnJ'cnc , I NO I NO ; NO NO NO I

I ).Dtehlurnbcnl'cnc , I NO , NO i NO I NO NO I ,
I 4.01l;hlombcAlcnc , I NO I NO I NO , NO I NO I
O,c.hlurNllluoroJTIcU\I/I1'lC I I I NO , NO NO i NO NO I

I. I·OtehlorO\:lh:lllc i I NO I NO i 8 • I NO , NO
! :·OlchidrOO:I~fu: I 1 NO I NO I NO I NO I NO I
1.1·l)",;hlorocthcCJC , 1 I NO NO , 8 • , NO NO :
cls·I.~·l),chlufncll'lenc I I I NO , NO ; 20 " ; NO : NO ,

I
Ir:lnli' I. ~. Olchlofoc thene I I NO I NO NO i NO NO ,
, :.Ou:hlllrl'10fOl\o)nc , I NO I NO NO I NO I NO I

I ;·l)lChloropmo:rnc I 1 NO I NO NO I NO NO :
~.:. Dlci,lnrt'ofon:rnc : 1 NO I NO I NO NO I NO
I I ·O...hlornomf)Cnc I 1 I NO I NO I NO NO i NO I

":1"· I .:.·Oll;hlorgoroncnc 1 NO I NO : NO I NO NO !
Ir.tns·j .:'·i).chlurootODC'nc I 1 NO NO NO ; NO I NO , !

Elh' I ben",;-nc I I NO I NO , NO I NO NO I I
H":'3chhJrnbuudlcnc I NO , NO I NO i NO I NO I

I~OflroP' j ~n/cn..: 1 I NO NO ! 3 " NO I NO , I
~·I$ODft\D' \ lolucnc I 1 NO NO I NO : NO NO I
~lclh, ICAe ..:hlo"".lc : I I NO I NO : NO NO NO
:'-i.10illh:rkFic , 5 NO I NO NO NO I NO I
/I.l'rOf)\ locnJ'cnc I "Ie , NO 1 " , NO I NO I
5" rcnc 1 I NO NO I NO : NO I NO I

1.1.1.':· rc~d,loroethanc , I I NO NO : NO NO I NO I I

1.1.:.':.T':Ir:achlorocl!lanc 2 NO NO NO I NO I NO I
Tclr:lchloJocthcne 1 NO NO NO NO NO
Toluene: 1 2000 B JB JI NO I NO
I.:.~- TnchlotODc:t1J:cne 2 NO I NO NO NO NO I
I.:....Tnchlorobcuc:nc I , NO I NO NO NO I NO I
1.1.1·Tnchloroclbanc I I NO NO NO NO I NO ,
l.i ;·Tm.:h1onxth:rnc I I NO NO NO ! NO I NO
rnchlorocthcnc I NO I NO I 6 " : NO , NO I

Tm:nlofl)llUOf"OmctNnc , 1 NO I NO I NO I NO , NO I

1..2.)·TnchloroDf'ODU'lc 1 NO NO NO I NO NO I
1.~.".Tnmc1ft\·1 bm.teM: I I NO I NO NO NO NO I
I.J.~·Tn"'cth,,·1 bcnu:M , NO NO I 2 • I NO I NO
Vin\ I..:hlortdc 2 NO NO NO I NO I NO :
IOI.1I·:\\N:ftcs 2 NO NO I NO NO NO
II.l·rnehIClmml'lI'Ot"OCNnc 10 270000 NO I 2BO ! , BOOOO NO I

1..!·OKhkM'oU"lI uetn:lC\!Unc I 1 NO I NO NO NO i NO
SVllIllIOGAff ' .....auNT I ecoverv I ~coverv : " Kaverv ... KovelV I ... KOYeN

DlbromolluonJf11c~. I 50 110%-120 113% I 108'!lo I 117'!lo i "05'llo I 104,. I 118" :
Tolucnc-dR 50 15"""0 108% 99% I09'!lo I "'03'!lo '00'!lo , '09'!lo ,

4·8tolnolllo8OlObenlcnc 50 160,.·120 I '03'!lo I 93'!lo 102'!lo I "98'!lo I 9'0(, I 102'!lo

Note.: NO· ....,.ey,•• not detected .t. Ot ~Doy. the .stated detectIOn Imt

Al . R-""'lIII..."
OF • DtlutlOn F.lCtor

lTI9iKg • M"IiOf'lll"S D8f Kdo9ram IPPM)
POL • Prac:tic" OUWItltatlon limit • Mul'tipty Rl bv tl\e OF to obt;aw1 t". POL tor a IDecdic sample
B . COntamlf\ltlOn pte..nt In method DI~nk

JUL 231997
Cate

.. ~ Pnnled on reC'Ic:ed pacer.



100()10

ONSITE
ENVIRONME,~TAl

LABORATORIES. INC.

Oa": .""plcd: ftI~~1

Oalr rl'ut\itd: Iti!ol~"

O:IIe; :tnaln": tJ7,,,,,,
DlItl" tCf'Or1N: W1,~'

R,,.I1": IUDlun,RPT
Ilah. 10": IIIDIIItI

L\BORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILl ORCANIC COMPOUNDS BY CCIMS [PAI2641

Pnt;.ttt .\flf: R.hcrt Knrn"
aim.: Hana [nriraflllMftc;a1 Scrnct:S

Prl'ljm: IAAAP
Pnj«t.: S60UV

UflIiu: mllKI
M..rill: Soil

"',,dll ID.
LoabIO-

Diluuo. Fanor
Compl'Jund

{kn;t:n~

B,onlObcftLCnl:
Brolnochloromcln.1ne
BromoclIchioromctilanc

Bronlol'onn
BrorTIOnl,=,n:lnc

I\.aul'\ I bcrucnc

len-auf' I bcn.l.CJ\c

C,)tbon tC!..r.1chlornJe

Chlorobc,vcnc
Chloroct~nc

Chlorolorm
rhloromctll~nc

l·Chlorololuc:nc

~·Chloroloiuc"c

I ; -Olbrnmo- '...:hlorooroPV\c

D,b,omonu:tl\.;lnc

I .'·Dlchloro!X'n.lcnc

OlchlorCk1111uorontcthanlo:

1.I·Dk:I\ICfOClh3nc:

I I~OlC;nl(lnxthcnc

"11~: .~·D1Chloroc:thcnc

I .~·iJlchloroDfop..ne
l.; ·0'1: hioruPTOt:l3nC

Il·iJl'::Ik-nlpr(l~e

lr:lln·: :;.OI.:hlorol"!t>Jocnc

I-ic':Il,;niorOOlludlcnc

.h:'OIJH'P\ I hJlucnc

11.:.:·T.. :r:J,;hloroclbnt

t.I.:.~.T"'lnchl(lroo.:\II3n::

T"lucnc
I ;.;-Tfl~hlorobcft.u:l'lc

1.:'..4.Tno;hlorobcn.tcM

1.1.1·Tnchloroc:thanc
I 1.;·TnchLoroedunc
Tn.;hloroc:hmc
TTlChll>rolluoruml:l!l.)tloe
I.~.:--· TTll:hloroPfOoanc
l.l."Tnmc:\h\ I bcftZCnC
I.) 5·Tnml:U'l,lbclll!C'M
\ In\ I .:rdondc
IOUI.\:\k:I14,."S

1.1.;·TnchklrotrllluonxlNftc
1.;.L/lchlorolm llOI'tlC&n.aftC

S.....UIOG.. tE ,AMOUNT

DlbrolnollUOf'OlllClhaM: 50
Tolucne41 SO

~~OroJftolluorobcnanc SO

.,
0.002

I 0.005
0.005
0.002
0.002
0.002
0.005
0.005
0.005

0.002
0.002
0.002
0.002 I
0.005
0.005
0.005
0.002

I 0.005
0005
0.005

, 0.005
i O.OOS

0.001
0.002

I 0.002
0.002
0.002
0.001
0.002
0.005
0.005
0.005 I
0.002
0002
0.001

I 0.005
0.005

I 0005 I

0.005
0.005
0.005

I 0.002
I 0.005

0.003
0.002
0.002
0.005
0.005
0.001
0.001

I 0.002
I 0.001

0.005
0.005
0.005
0.003
0.005
0.01

I 0,01

80""20

80...·1%0

I"illAJ0201Q4 I

10001().01
1

71 i "'S01.IO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO'
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NU

Koverv
113'lfo
107 ...
104'lfo

l"'l1182010100
10D01().02

1
71.4 "'SOLID

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
"'0
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

0.24
N

.... HKovery
115%

98'
98'

Nore.: NO· Anaty1e. not cHtectlld 1(. or .DO.... tM ....ted de1.lc:non limiT
RL • Reoomng lim"
OF • QiluTion FacTOf

mglKg - "".19..... per K;Iogo_ IPPMI
POL. Pt.etlcal Ouantttl'T1On Utni1 • Multiply RL trv the OF TO obi• ., t.... POL 10f • IQl'CdiC sample

9 . Conram1n1tlOn present.., meThod blank

JUL 23SJ1
Date
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ONSITE
ENVIRO,'lME.'lTAL
LABORATORIES. INC.

D~tc! ..m,,6nI: 1tI?191

0;111': rt.."tCI"af: 6I91'J1

O:ue an.lrted : 619197

D:lle !'C'floned: 61111197
R,'1'O" .: IO[)fn I.RPT

.....h. J.)': ,Uool1

HchiiO ..
L;lb to.

Dilullon Fl(tn1"

Compound

Bcn,ene
8romobcnlcnc
Bl'T1mochlommethlinc
BromodlchloromeUUnc

Brorno"ont'l

BromomcUl:lJ'lc

scc-Bllr.l bcnr.l:nc
ten,S\ll' I bcn,c:nc
Caroon IClr3chlondc
Chlorobcn/cne

Chlorofonn
Ckloromctn;lne
:·ChlofOloluc:nc
~ChlorololuC'nc

I .2·0tbrom~;<hloroOI1)Danc
D,bronl('ICnioromcih;inc

Dlbronlomc~nc

1,;·Ou:Morobc:n/.cnc

O,..:lllt)todlt1unromcth.:lnc

I j·Dlfo:hloroclh.:lnc
1.;·Olthloroclh.:lRC

I I·OlChiorocUu:ne

1,.:·D'chlomorrNftC
1.•t·0 1chloroOrtll'3ftC
:.:. i:hehlor('lOrOD3nc
J :.Dlcnlomnroocnc

lr.Jns· i .•:·l)'C:llornDfOocnc

H';'\..JcrlJorooul.1,hcnc

I.: j.:.TI:I~chIDroeI1l3f1C

1.1.:.:.TC\l3ChkH'oclhane
r ';U'Xhlorocthcnc

Tolt.lcnc
1.;}·TrichlorobcTu:cnc
I,;."Tnchlombcnzene
1.1.I.Tnchlorvcthanc
1.1.;·Tnchloroclhanc
TrlcMloroclhcnc

T"~!\lorelluoro,"cth:lnc

1.:.:-Tnc:hlorooroDline
\.:.•Tnmelll\'1 bcnztftC

Vln,' !;nlonde

I.! ':.Trich~roLnllt.10r0clNnc

RL

10

L·\BOIUTORY ANALYTICAL REPORT FOR ORGANICS
VOUTILE ORGANIC COMPOUNDS BY GClMS EPA .:...

',ej". MRr: R..hcn K".,..u
Oitft.: Haru £"''lrf)nmmt.d $en"len

Puject: IAAAP

P,njn1': ~V

L'nIU: UC!I'

M,lnl: W;IlC1"

H07C:2.QlQ4QO

100011·01

2
NO
NO
NO
NO
NO
NO
NO
NO
NO
93
NO
NO
NO
NO
NO
NO
NO
NO
"10
NO
NO
NO
NO
NO
NO
NO
J

NO
NO
NO
NO
NO
'<0
NO

NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
15

I.~ ·Dlchlv,oUllluorocLhoanc
SvRROGATE

D1DromolliIOromclhanc

.&-dromOlluoro~n7.cnc

I"MOUN

50
50
50

I I
I A(,.t" ~ •

80~·120 1'8~

"0%
102~

Notes: NO· An.Mes nor d..ected .1. or .bo.... the stettil detectIOn Itrnll
Rl . Reoonlng Itmll
OF • Dilution Faetor

mf)JKg - Mllkgr.",. Pet' KIlogrlm (PPMI
POL· PrK'tIC" Ouanllt.tlon llrntl • MultlOly Rl by th. OF fO ob'••n tM pal fo, .. SC'.cltic sample

e . ContlmW\auon pt'uent '" metnod bilnll,

JUL 231997
O,le



·ONSITE
ENVIRONME,"';.2.~

LABORATORIES. INC.

UBOR,\TORY .\~.UYTiCAL REPORT fOR ORGA~ICS

VOUTILE ORGANIC COMPOl}!"tOS BY (;0\1$ EPA ,,~,...

Il;lh: 1;1",,,11:1.1 : hlln,.,'. foIlli"'7

U:uc r ...-rcnl't1: t..'IIPJ1

O;I'C' ;In:II~'ud: "'III'J'?

D~l~ r("ported: "'12r11

R,"I~lr. 1lII: IUDOI1.RPT

L"h.IO Ill: 1110(112

p'"iC'f'1 :\I!r: 11lIM" k ...·''C·'
Cine: Hliru [nv,rnnmt:1u.1 ~,",I(('

Prnlcce: IAAAr

'r",~': ~v

l:nllJ: mRlh':c
,'-btrn : Sftil

t"lIdd 10. , H1IF9010103 I Hl1FiQl0'03 Hl1F!OO20113 I-Il1Fl'010103 I

L ..h 10. 100012·01 100012·02 I 100012·05 100012·06
Ddut'611 F.nar 1 I I 1 , '2.S· I

tllmJmund "l

Ben/eRe 0.002 NO NO I NO NO ,
UromobCnl:cm; I 0.005 NO I N NO , NO
OromocnlorolnC\h~nc 0.005 I NO , NO NO NO I
Brmnodl1:~lol"Dnll::th:1"C' , 0.002 I NO I NO I NO NO I

13tomolClnft ; 0.002 I NO , NO , NO NO I I

Bromomc:Ln.:anc I 0002 I NO I NO NO NO ;
n·I3UI1lo I bcnl.l::nc I 0.005 I NO I NO I NO , NO :
~·Bul'l bcn.t.ene 0.005 NO I NO i NO I NO I I

len-aut, I bcM.enc: , 0.005 NO I NO I NO I NO I

C.aNln 1C'lr.'lc;hklndc I 0.001 I NO NO I NO ; "'0 I I

Chlorobcn/.cnc: I 0.002 NO NO , NO NO I I
ChlorlX'th.:an~ I 0.002 I NO I NO , NO I NO
ChloJ,oll,)ml 0.002 NO NO NO i NO ~

Chloromc:th:mc: 0.002 NO I NO NO I NO ; I

~·I.·hll.1rOloluc"e , 0005 I NO NO , NO NO I
~·(·hlort"olllc"e I 0.005 I NO NO "0 I NO ;

, ,
I ;: ·Orbt('llllu, ~....:hloroDtOP:lnc: , 0.005 I NO , NO NO "'0 ; , i
DJl'r~lr"h. n1,,'OI1ICln;JRC : 11 CO2 , NO NO NO ~O

,
1 ;:,OJ"',nmoclhOlnc 0005 , NO NO NO ~O ,
l)INnmomcthal1c I 0005 I NO , NO NO NO I ,
I .: .i)lclllom~nl.e"c I 0.005 I NO , NO "'0 NO I , I
I .~.DIl,:llliJml'll;n/cnc , 0.005 I NO NO NO , NO i
J .;·DII.:hlor('lf\oCn..cnc I 0.005 , NO NO NO I NO i I

l)l.:l\I~lflll,hliuurOinCUl;Jnc: , 000' NO NO NO ! NO
11·lh.;l\lorOCl/lanl,," ; 0.002 NO NO "0 ~O

; ;:·;)K:llmo.;ln3nc , 0.002 ! NO NO , NO NO , I
: j. l);.:UlntlXlhc:u;: , 0.002 I NO NO NO NO ,
"l~·l ;:. D•.:hl,llC''::lncnc \ 0002 I NO NO "'0 NO ,
11:'11.... 1 ':-\)I.::nlor()Clnenc 0.001 I NO , NO NO NO ;

! ~·[)l":I1\QmnrC'l'J.1ne 0.002 i NO NO NO NO
1.:·j)lchIMtrOmO:lllc , 0.005 \ NO NO NO NO I ;
: ;:·l)I..::nlurop,on.1r1c , 0.005 I NO NO NO NO i ,
~ j.;)I":IItHI'l'lrop..;roc 0005 NO NO NO :"0 I
..... , :·')I.. lIUlfmnoO\;'nc 0.002 NO NO NO ~O

1I.lIh· •.; ·0•.;11 l.,lt..,orop..::m; 0.002 I NO "'0 "'0 ~lO
,

F.ln .. I t-cn'cnc 0.00' I NO , NO I NO NO I I

11.:,\.ll.;hr.Jr('1t'1lll.1!Jlcnc 0.005 , NO I NO NO NO ,
I"ootl'o' I bcn...:ne 0.005 I NO NO NO ~O

J.I!<onr('\p"- j h.llucnc 0.005 NO i NO NO NO !

\h;lh .. lcftc .. :'!nrI\Jc ; 0.005 I NO NO NO "'0 I I
~.Iphl";liknc: I 0005 NO I NO NO "'0 I
ll·j',('\p,lbC'n,cnc 0.005 NO : NO NO NO
St'rc:n.: 0002 NO NO NO ~O , I

I I I ~·;.;tl"2.:hlof'OC'U'l:l"c
, 0.005 NO , NO NO NO

I.: ~.~.T.:11"2,;hloroct1>:lnc I 0.003 NO NO , NO I NO I
T';lr:1.::hlorcoclhcnc I 0.002 NO NO , NO I NO ,
T"lnene I 0.002 0.0148 0.007 a NO 0.0038 I
I : _~·T"chlllmbCrv.cnc ; 0.005 NO NO I NO I NO I

, ;.J. iuchlombcn.r.c:nc 0.005 NO , NO , NO I NO I I
1. i. 1• TnchlC'fOCUl:lne I 0.001 NO ! NO , NO ; NO I I
I. f.':· rnchlorocth;anc I 0.001 I "<0 I NO ; NO I NO I I

in.;hlcro.:=.hcnc : C.002 , NO I NO NO NO I

!"r;~nIClro,ll1(lT'r'mclh:lfte 0001 NO I NO I NO NO I

t.:,.~.7'lcflloroD~nc I 0.005 I NO I NO : NO I NO :
I : ...·';"llmc1h\1 b.:n.t:enc I 0.005 NO I NO I NO I NO I
I .~ 5·T nmCUl\ I bcnL.tnC I 0.005 I NO NO ; NO ,

"'0 I

\·111\ I ~hlondc I 0.003 I NO I NO ; NO I NO I
101.11· X \ h:ncs 0.005 I NO NO NO NO I I
I j ;. I rt.,;nl",rotnlluotoCUl&nc 0.01 I 0.017 NO I 1.0 E I 0.11· I

':1 ...,:;1lI0u",,·£ , ..MOUNT ~ Flecoverv , ~_ ~eCO'nry ... ","overv ... MeCO..,erv I I

;).hrORt\)I)uoromcLh:anc : 50 ;80"10·120 I 96'!lo ! 98'!lo ,
'02~ I 101~, '100% I I

T(llucn.c~' I 50 j85~·ltO 107~ I 102'!lo ! 101~ 101'!lo i '102'!lo I
"·Or(lmolluorobcn.tmc , 50 II!IO~·120 I l00'!lo I 101~ I 100% , loo~ ! '101 '!lo I I

O..le

JUL 221997

Notes: NO· Anal"leI not detected at. or abo..,e the .tatld detection limit
Rl • Repon1"O li.,.ut
OF • O"utlon Factor
tnf)/Kg· Milhgraml De' Kilogram IPPM)
pal. Practical Quat'ltltlttOn limit· MultlplV Rl bv the OF to Obtain the PQl 'Of a soeedit samale
E . EstnTlated ..,alue

1L4~'~J;~-'-



ONSITE
ENVIRONME!'lTAL
LABORATORIES. INC.

L\IJOR.-HORY .·\NALYTIC.-\L REPORT FOR ORGANICS
VOl..\nL£ ORCANICCO\tPOCNDS BY GC/:\IS £P." "2,611

0;11.: , unpk';: hili!'''

I).'e rt:u~i\rd: 1IrI11fl1
O.IC' a••lvled: (W11!??

D.fC~ ",,",ncd: fWl2rJ1

NrtJOn _: IUDnl ~RPT

Lah. ID.: IIJDtll2

F;cld JD. Hl1F9010405
100012·03

Pmi«. ''''IJ: Rohen Knu:r
Cliett.: n.ru ED' i,MlIfftC1I... Sen"leo

P,eil-oct: IA"AP
Praject': $6.UV

llnil.: vall
.'b,nt: W:acC'r

Hl1F1oo10405
100012·04

Otlu..... Fwtor
lumpctund

fknJ'CI1c
BrnmoDC'n.t.cnc

B,nmotllloramclhanc
B,omC"ollchloromcthonc

Bmmolnelb':lfu:

sec-dul,"j bcn.l.ene
ten-Hul'l bcn7.cnc
CJlbon lctt':u:hlondc

('hl"rnc:\.h..nc

rhlnrol"nn
l'hlalrOlnClh~nc

DlbrC"mt)(:hloromcwn.:

D,b'OInnmeLll:&nc

1.4·0IChk)roocnJ'cnc

DI..:.hlorodlnuornmcth2nc

I I·DIl:hlnrn..:lnl:nc

1.~·Olchloropro".. "C
1..~·DI":'hlon)J)rDfI"'lc

lr:m!'·I ..~·OI.:hloroDroDCnc

I h.:";II:Jllofotll..l13Qlale

\klll\ lcf'lc chloride

\iJpn\h.lltnc

SI"cnc
I.I.I.~·r"tr.K:h1orocthanc

Tollll:nc

1.1..l·TnchloroOCNCftC
I I I.rnthloroc:dlane:
I 1.~.Trk:hl.l1("11tlho1hC

rrlthlorOC1~cnc

Trll:hlorallllO",m~tho1tte

I.:.). TrJ.:hloroprooane
I ~ ..a.TrllnClfl,1 bc:n7CIIC
I ~~.rtllll"Ul\IbcnJ:enc:

\"1"' l..:hl~hJC
l,ll.ll·:'\,icn",
1.1.;· n.;niumUtlllDI'OC1ftanc

SW""CG'" TE . "MQvNf

DlhromolluotomClhanc 50

r,,'lIt'ftCodll 50
••8rom~lluoroOCTVCftC I 50

"'

10...
180"'-120
i8S"'·110

180.... '20

200

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
~O

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

11"""
"'" ecovery

100"lo
101'!lo

100'"

25

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

~O

NO
NO
NO
NO
NO
NO
NO
~O

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

33.
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

4:>UV
... ecOyerv

100%
101'!lo
101%

NollS: NO • -."....,1•• nor CIe1ected .r. Of' ~.,. 1M 11.led delectlOn Itn'\at

~L • Reoorn,..o limit
OF . 0'Iu1,grt FactOf'

mg/Kg . MtitiQuml "' K.aog,am (PPMI
POL . PrK1cal OUWl1rtl11On limll . MulllPIy ~L bv In. OF la ablttn me POL far a specific sample

. CGntamm.11 pre.8n1 In melrtod bit,...

JUL 2 2 1997
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ENVIRONM::'17.U.
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c' "

LAUORATORY ANALYTICAL REPORT FOR ORGA:-.'ICS
VOI...ATILE ORGANIC COMPOUNDS 8\' GO"\tS [P." 112641

-
O:atc .•amplcd: 1V11~7

O;lIC rccclvn!: 601111')'7

D:IIL" :lrt:ll~-zcd ~ 0\1111")7

D:au~ rcpnru:d: /WI2/?7

Rl1_on 11: InOn IJ. RPT
L:.ah. ID.: IflDU)J

'rnjn'1 ~Ier: Rnben ~'cr

Oietll: ".na Em'''ttftIIlft\tM ~n,c",

Pruicu: lAAAP
Pntjcci II: ~6-I"'V

l!hlll; ,,\!II

\1;1t'll;; Willer

Field 10. Hl1F12010406 LJNE·TB
L..h ID. 10D013·03 10D013·09

DilUllO" factor 50 1
ilml"ounll "L

Ben/cne ND ND
BromODCftT.Cne ND NO
Bromochloromclh.1Dc ND ND
BromOI.lIl:hloromcUI:lnc ND ND
BromOlorm ND ND
B,omomClh.:llnc ND ND
"-Hul\ I benzene ND ND
scc-dut\.1 benzene ND ND
IC"-~ur.1 bcn,chlt NO ND
c.uben Ic~chlondc ND ND
(!llorobc'Ul::nC ND ND
(hloroctll3"C ND ND
Chlorot"orm ND ND
C"hlornmc!n,)nc ND ND
=.\ 'hloro\olucnc ND ND
~·l-:L'''''I('l'O., .. ':IlC ND ~m

1..:·Dlb,nlnro-.;..;hlofOomnane ND ND
IJIt\mmo-.;nIOlom.;U\;1I\C NO ND
, :.OlbrolftncU'l:lrlC ND NO
DlfommUlncth.:lnc ND ND
I ~·;)II,:j,hlrnn..:n,.:n..: ND ND
: ~·:JI'::II~nct'CllI~nc ND ~JC

" 4·')1~J1luroo":J1,c:nc ND NO
DI..:illorno,llunlnm.·ll'lanc ND ND
I 14DlcnlorOClhanc ND ND
I ; ·Olcnluroc:tham: ND ND
1 1·:)lchl,-,ruclhcnc ND ND
":11-. ':'·DI,,;h\oroctnc:nc ND ND
lr::Jns-1 ;·Olchlorocthcnc NO N~

1..:.·Olc:'loroDroDanc ND ND
1..~·j)lchIrHoDr('",nc: ND ND
:.: ·Olcnlnmom"':Inc ND ND
} : ·l)l..::IIOIC"nIOtlene ND ND
";b'l ~·i:h:!lloronroocnc ND ND
Ir::ln)-; _~-Ol..:nl('lr(!or(!ocnc ND ND
Elil"} hcn,fcnc ND NO
H':"a~/IllJroDuudh,:nc: ND ND
honrnp" I bel''''cnc ND ND
",.r.nnrC"c"llniucnc ND ND
\lcth\ Icnc :hloflUC ND ND
'"","h;ll~nc ND NO
n·lIrorh ibcn/enc ND ND
SIHcm: ND ND
1.1.: .~.T.:-tr::lchluroeUl;:aftC ND ND
1.1.:.:·T..:tt:lchlofocthanc ND NO
r;,:tr::u,:hhnoculcne NO ND
r,llucnc 758 NO
1,;.)- fnchlorooc:n..t.cnl: ND ND
1.~. 4. in,hloroocnLerte ND ND
t.I.I· TllI;nloroc:thaftC ND ND
I.! .;. lll.,;ltloroc:thanc NO ND
r II": n Iorocthcnc ND ND
Tn.:iTiurolluoromc,h3n.: NO NO
I _~.} - f ri...·hloIGDroo:mc ND ND
; : .1.r11l1lelnQ ~n,mc ND ND
I..~ ~. r rn'llCln\ I bcn,-cnl: 1 ND NO
Vin\1 chl(tt'"ldc 2 ND ND
lnl;:al·~" \ I...'n~s 2 ND ND
Ll.:·, n..:nk)rotn' uoroclhOinc I 1 00 N
SUll"C(i~r£ .l,MOUtotf 1 ACt ~ I ~rtecovef"t' , ecovef"l

OlhmrdOlluoromClhallC I 50 '80~-120 I 100% 90'!;
~","h.cnc:.... l\ 50 18S~·110 101% 39%

.. -BrnmolluorObCftLeTlC 50 180",,"·' 20 '00% 89%

~Otes: NO· AnaMU nat detected n. or aOQye tn. ,tated detection timit

RL • RePONing limit
OF • CilUIlOn Factor
mg/Kg - Milligram. ~., Kilogram (PPM)
POL - Practical QuantltatlOn Wm.t • MultlDtv AL by tn. OF to obtain the POL tor a S~.clfjc sample

~-';:"i~. JUL 2 3 1997
L.gor',or< DKoc.gr ~ D•••
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l.\BOR,HORY .\NALlTIC.U REPORT FOR ORGA:,,<ICS
VOL\TILE ORC'\;'IIIC COMPOC;'IIDS BY GCi~S EP.\ ~~611

U.lh: ,~mpk'd : {,i1II'J1'

O;llc rrccned ~ Itllll'J1

O.le :anOllyxcd : ""111'11. 6I1~J1
O.le rq.llned: fl/1 JI'J1

R~'pon II: IIIDtllJ.RPT
L.lh. 10.: ItIDUIJ

prniCCI ,'\.h:r: Robert Kc"'er
Client: Han. En\'ironll'll:nlal SCM leo

Prlljm: IAAAP
Proim': ~V

Cniu: JnIlKi:
,\htril: Soil

, 1 i'~.2 .:.5283

Fi'-'"h1ID .- Hl1 F90201 13 I Hl1F12010103 I Hl1F12020113 I H,;F13Ql0103 HllF1l020115 HllF1401010J Hl10UP1101
Lo6hlD· 10D013·01 100013·02 I 100013-04 I ,eOO13·0S I 10D013·06 10D013·07 10D013·08

Dilullo" F2rtor 100 I I I 2.5; '500 I 500 I '100000 I 1 500 1'10000
CumlJOund I Rl I 825 "\SOlIO 14,4 ~.SOlID a2.' ....SOllD :-. J. sc.:.SOllD 78 'J ~SCllD is.1 ".SOUD 79.8 "'SOLID

Bcn.f,cnc , 0.C02 I ND ND I ND I ~D I ND ND I ND
Bmn,o()(n.fcnc 0005 I ND ND i ND r "D ND I "D "D I
BromocnJorl'lInClh.3nc 0.005 ND I ND I ND I "D I ND I "D ND I
BroIl\OIJIl;hloromclh.3ftc ; 0.002 NO ND , ND ,

~D
, ND "D ND

Brnnmlonn , 0002 ND I ND I ND r olD ND I ND ND I
Broml1nlt-1h,1nc I 0002 NO ND I ND ND I NO ND NO I
n.aut,·1 ~eft.f.cftc

, 0.005 ND NO I ND r NO ND r "ID r ND
lcc·BII!\ I hcn/.cnc I 0.005 ND ND I ND ~O I ND ND I NO
l<:n-H"I\1 ben.fcnc , 0.005 NO NO I ND I ND I NO ND ND
C,1rbott LCI,~cnlonJc ; 0.001 ND ND NO "0 ND I ND ND
ChlQroDo.:n.fcnc I 0.002 ND NO I NO ~D I ND I ND I ND I
(hlorncli'l:lne I 0.002 ND ND I ND I ·~D I ND ND ND
C!llorolnnn I 0002 ND I ND I ND ~D I ND I ND ND
Chlommcth;lnc , 0.002 I ND NO , ND "ID ND ND ND
~-;·i1J.'r(lI"lllcnc 0.005 I ''0 NO ; ·~D , '40 ~D \iD I ND
~-( 'hlNOlolucnc 0.C05 I ND NO I ND I ~O I "ID ~O

, ND
I ~ ·Dlhrnmo- : ·.:hloroorop;)nc; ':).005 ,-"0 NO , ND ,

"D I ND ND I NO
DlbrOlllochlllrnmctll:anc a.002 ND NO I ND I ND ND ND I NO
I ~·D,bromOC:lh.3nc 0.C05 ND ND I NO I ~D ND ND I ND
D,brnlnomCltl.3nc 0.005 ND I ND I NO "D I ND I "ID NO
f ~-OH:i"or('bcn...cnc 0.005 I ND I ND I ND '40 I "D

, 'Ie I NO I
J '~':)I"::IJ\lT{,\"C'~/C~C ').005 I ND NO I ND I ~JO I ND , "D ND
I ~·Dll:hlorClocn.fcne , 0005 ND ND , ND I "0 ND I NO , ND
UlcnlrJr"",llluomrnclJ'l.:mc 0.001 r NO' NO NO ~O ND I "D I ~lO

I I.OI(:hlofOCtll,1nc 0.002 I NO ND I "0 I '40 I NO I NO I "D
1.~-OICllloroc,hane I 0.002 I "D NO I "0 NO I ND I ND NO
I 1-l)lI,;hlorOCli'lcnc 0.002 ND ND , ND I NO I ND I "D I NO
';1.i·I.':-Dlchlomctncnc I ,).002 I ND I NO I ND , "D I ND "0 I "0
Ir:l,,~.1 :·D:cnIOfOC'\hcnc o COl I ND I ND ND ND NO I NO I ~O !
I :. iJ'ch lornproo:lllc :J.CO:Z , "D I "D "D I "10 "10 I ND , NO ,
l ~-DILhj"rODro"..nc J 005 I "D I NO I NO ~O I NO ~D "0
: ~.I)'l·1111'rf''''H·''3nc ) lJ05 I NO ; ND I "0 , \;0 , ND ·~D \;D
l,t·r)lChloroDroocnc 00C5 ND NO I ND I '1D ND I ND I ND
';15-, .:'-·O'l;nloronroocnc 0.002 I "D I ND I ND I "0 ND , "D I "0 I
lr:ms-I .~-OlCh'omnroth:nc 0.C02 , ND I ND I NO I NO I ND I "0 I NO
Erh\, "'...n.fCRe O.COI "ID "ID I NO "D NO I "D NO
Hc,,],nlorobul~Ulcnc 0.C05 i NO ND I ND I ~D I ND ND ,

·~O

ISOOfCID\ll'ocnl.cnc I 0.005 I ND NO ND ,'''0 I ND ~O I .~D I

":-1)00(('1"\ Iiolucnc I 0.005 I ND I ND ND ~O I ND I ND I ~O i
\leth' lcne .:i'lIOf\\JC 0.005 I NO r NO I ND I ~D I ND I ND 'ID
"I;:lnmh.3lcn4: 0.CC5 I ND ND ND "D I ND I ND "D
n.;Jrop,lbcn.f4:f\c 0.005 NO ND NO I NO ND I "D ND
SI\rcnc , 0.002 ND ND ND ND NO ND ND
t ,\ .1 .:.rcU':lcnloroc\ll':lnC' I o C05 ND ND I ND NO I ND ND I NO
I 1.:_1·T~lr.Ichloroc1h~nc I 0.003 I ND NO NO NO I ND ND ND
T ;Ir:u:hlorocdu:-nc: 0.002 I ND NO I NO ND I ND I ND I ND
Toluene , 0.002 i 0.48 I 0.004 • 0.0108 0.004 8 I 1.78 0.004 8 1.88
I,:.:'.iflchiorob\:nlcnc , 0.005 ND ND I NO I "D I "D I ND I .~O

t.;.~·Tnc:hloroKftl.cnc 0.005 ND "D I ND ! "0 I NO ~4C' NO
1.1.1- ,ncillofnclnonc 0001 NO ND I ND I .~D I NO "0 ND ,
I I.;·Tru;hIOfC'Clh~nC' 0.001 NO I ND I NO "D

, ND NO .~D

T f1l:hl('lfOCthcnc: , 0.002 I ND ND I ND I ND I ND i NO i ·~D

T fl':~llor('lI11l1lf(1mctnJnc O.CO' ND ND , ND 'D I ND I "D '.D I

: .:. ...... r'I":;llllt~\f'ltOoan,; 0.005 I NO I "D , "D ~O , NO i "D
,

"0
I ':A.i nmclh' I ben/.cnc I 0.005 I ND I NO ND I ~D I NO I ND I ND
I.L~·rtjmclh'l bnlcnC 0.C05 ND ND NO ~O i "D I ~D NO
\-tn' I .:h1onac 0.003 I NO NO ND I "D I ND I "0 "D i
!a.aj..,.\\lcnc:s I 0.005 NO ND I ND ,

~D I ND I NO ND
1.1.;. I rlchlofoml1uorocth:lftC , 0.01 I •.5 0.11 7" I NO 620u· I 0.037 1200·
SLJHFlOG.i fe AMOU'd I ..~ ... I ~ r1ecovetV , ~ ~ecoverv ,

'" Koverv , -, MeeOyerv I ., 1"Ie1:0yery • neco"'ery , .. ecove'y :
O'bromotluoromethonc 50 160~120 '07'lo 105'lo i 100"'; '99!'> I '0.'" i '04"", '100"0 :05'<, :04'1., "0'" I- I 96'lo '01"(, I 10''''' J ·99~ 39% 31 ... · -'00%Tl3lucne..J1I 50 IB51l11,·11Q :00'1. , 98%, -~9"b

~·Bmmo,luo",OC'nl:enc 50 ;80~·t20 I 99% I 99% I 101'1. I '103'" I '00% I 99~. i -100% J7"" ; '00'" , "04% I

Nares: NO· AnalvlU nOI detected It. Of aboye the Itated detection limit
Rl - r:leoorf,ng limit
OF . DilutIon Factor

""9,1(9 • MiIIi9rarfli Pet' Kilogram (PPM)
PtJ.l . ?TaCtIcal Ouant,tallon limit - Multiply RL by the OF to oblilln me POL for a sOeclt.c lImOI!:
B • ~o tamlnation Ofuent rn melttod blank

JUL 231997
Oare
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ENVIRONMENTAL
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Dalt samplt1.l : 6/13197

Dale ~crivrd : 6/1J/97
Date analy'td : 6/13197

Datt' npDrltd : 6/13197
Rrpor1 M: JODOJ5.RPT

Lab. IP M: IODDI5

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY Ge:tMS EP,\ 8260

ProjKI M&r: RobeJ1 !\.ewer

Client: lIaru Environmental Srnirts
Proj~l: IAAAP

Projut N: S644V

Units: m&!Kc
M::llri.: Soil

"-itld 10 II Hl1B7010103 Hl1B7020106 H11B6010103 Hl1B6020106 Hl1B6010103 H11 86020108 Hl1S5010103
Lab II> M 100015·01 100015·02 100015·03 100015-04 100015-05 10DQ15·06 100015-07

Dilution Factor 1 1 1 1 1 1 1
Compound RL 78.7 %SOLIO 78.3 ","SOLID 76.3 ","SOLID 76.9 %SOLID 79.4 %SOllO 81.2 "'SOLID 78.6 %SQLIO

Benzene 0.002 NO NO NO NO NO NO NO
Bromobenzene 0.005 NO NO NO NO NO NO NO
Brornochloromethane 0.005 NO NO NO NO NO NO NO
BromodichloTcmeth3Jlt 0.002 NO NO NO NO NO NO NO
I3romoform 0002 NO NO NO NO NO NO NO
Bromomethane 0.002 NO NO NO NO NO NO NO
n·Butv( benUTle 0.005 NO NO NO NO NO NO NO
sec-Burvl benzene 0.005 NO NO NO NO NO NO NO
tert·Butyl benzene 0005 NO NO NO NO NO NO NO
Carbon teTr3chioride 0.001 NO NO NO NO NO NO NO
Chlorobenzene 0.002 NO NO NO NO NO NO NO
Chloroeth.:me 0.002 NO NO NO NO NO NO NO
Chloroform 0.002 NO NO NO NO NO NO NO
rhlnrl"methane 0.002 NO NO NO NO NO NO NO
:·Chlorotoluene 0.005 NO NO NO NO NO NO NO
ol·ChlNololueM 0.005 NO NO NO NO NO NO NO
1.:-DibrC'm(>·'-chINorrop3n~ 0.005 NO NO NO NO NO NO NO
Olbromochlorom~thane 0002 NO NO NO NO NO NO NO
l.l-0Ibromoelh:me 0.005 NO NO NO NO NO NO NO
Oibrom<omethMt: 0.005 NO NO NO NO NO NO NO
1.':·Olchlorobenzene 0.005 NO NO NO NO NO NO NO
1.3-0ichlorobenzene 0.005 NO NO NO NO NO NO NO
I, -I-Dichlorobenzene 0.005 NO NO NO NO NO NO NO
D,..:hlorodifluorometh;lllc 0.001 NO NO NO NO NO NO NO
I.I-Oichloroethane 0.002 NO NO NO NO NO NO NO
1.1-0ichloroelhane 0.002 NO NO NO NO NO NO NO
1.I·Dlchloroelhene 0.002 NO NO NO NO NO NO NO
cls-I.2-DlchJoroelhene 0.002 NO NO NO NO NO NO NO
nans-I.:·Dichloroethene 0.001 NO NO NO NO NO NO NO
1.2·Dlchloro;lropane 0.002 NO NO NO NO NO NO NO
i .3-DlchlorClpropane 0.005 NO NO NO NO NO NO NO
2 :·Dlchloroprop:uu: 0.005 NO NO NO NO NO NO NO
I. J·DlCh!oroorop~ne 0.005 NO NO NO NO NO NO NO
cls·I.3·0ichloroprop~e 0.002 NO NO NO NO NO NO NO
nJl1s·/.3-Dichloropropene 0.002 NO NO NO NO NO NO NO
Ethyl her\zene OCOl NO NO NO NO NO NO NO
Hexachlorobutadien~ 0.005 NO NO NO NO NO NO NO
Isoprop:vl benzene 0.005 NO NO NO NO NO NO NO
4·lsoprop:v1 toluene 0.005 NO NO NO NO NO NO NO
:\telh\'len~ ,hloride 0.005 NO NO NO NO NO NO NO
~aphlh;tlfne 0.005 NO NO NO NO NO NO NO
n-Propylbenzene 0.005 NO NO NO NO NO NO NO
Sf\,u:not 0.002 NO NO NO NO NO NO NO
I.I.I.~- Tctr3chioroethJllc 0.005 NO NO NO NO NO NO NO
1.1.::.2-Tcuachloroethane 0.003 NO NO NO NO NO NO NO
Tetrachillroeth('f\t' 0.002 NO NO NO NO NO NO NO
Tolume 0.002 NO 0.004 8 0.0038 0.004 B 0.0048 0.0038 NO
1.~.J-Trichlorob1.'n1:e;le 0.005 NO NO NO NO NO NO NO
1.2..z-TrichlorC'btnzent' 0.005 NO NO NO NO NO NO NO
! I ~. r,\.:ldnl"~'I!\~I1': 0001 NO NO NO NO NO NO NO
1.1.':- rllc.hIOlO(lh.ln~ 0.001 NO NO NO NO NO NO NO
Trichlo1'(.'cthene 0.002 NO NO NO NO NO NO NO
Trichl\lr(\!1uC!r(\m1.'lh:m~ 0.001 NO NO NO NO NO NO NO
1.2.3-TtichloroDropane 0.005 NO NO NO NO NO NO NO
1.2.4·Ttimethvl benzene 0.005 NO NO NO NO NO NO NO
1.3,~-Trin1ethvl benzene 0.005 NO NO NO NO NO NO NO
Vinyl t.htonde 0.003 NO NO NO NO NO NO NO
lotaJ·Xvlenes 0.005 NO NO NO NO NO NO NO
1.1.2~TrlChIOrotnt uoroelh3ne 0.01 NO NO NO NO 0.059 B 0.030 B 0.025 B
SuRROGATE AMOUNT ACP'lt> "" Hecovery '7b 118covery '10 eCO\lery .,. ecovery " ecovery ~ Hecovery ?O Kecovery

Dlbromofluoromethane SO 80%-120 99% 101% 102% 103% 98% 100% 104%
Toluene-d8 50 95%-110 102% 100% 101% 99% 101% 100% 98%

4·Bromofluorobenzene SO 60%-120 102% 102% 101% 101% 100% 101% 100%

Notes: NO· Analytes not detected at. or above the stated detection limit

Rl - Reponing limit

OF· Dilution Factor
mg/l<g - Milligrams per Kilogram (PPM)
pal - Practical Ouantitation limit· Multiply Rl by the OF to obtain the pal tor 21 specific sample

B - C\lntamination present in method blank

JUL 231997
Date

Printed on recycled paper.
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LADORATORY ANALYTICAL REPORT FOR ORGANICS
VOL~nL[ ORGANIC COMPOUNDS BY GCIMS EPA 11611

DlIlC samillcd: (JlJfln

Ollie retci"nl: 6/13/97
Oalc ,;tnlllyzed: 6/13/'97
Dille rCI)4)rlcd: 6/13/'97

Rcport': IODtI15.RPT
L..h. ID II: IlIDlII5

Projcct M~r: Rohcrl Kl,.""·cr

C1ienl: H.ru [",'ironment.1 Scnice_
Proj«t: lAAAP

Projcct II: ~"'·W

Uni.,: mWK~
l\I;ltril: Soil

fichllOIl H' 185020' 08 Hll0UP'201
L..h 1011 100015·08 100015·09

Dilution FOiclllr 1 1
oml)Ounti AL 79.8 "",SOLIO 77.3 ""SOLIO

Bcnl.enc 0.002 NO NO
BmnlObcnJ'.cnc 0.005 NO NO
Bmmochloromcth"nc 0.005 NO NO
BromodIch lorom clh.o ne 0.002 NO NO
Bromoform 0.002 NO NO
Bromolllclh.lnc 0.002 NO NO
n- But·..1ben/cnc 0.005 NO NO
scc-Butyl benl.cnc 0.005 NO NO
tCI1-Butyl benzcne 0.005 NO NO
("rbon IClr:lchloridc 0.001 NO NO
(hlorobcnzcnc 0.002 NO NO
Chloroclhanc 0.002 NO NO
(hlorofonn 0.002 NO NO
Chloromcth3ne 0.002 NO NO
2-Chloratolucne 0.005 NO NO
~-Chlorololuenc 0.005 NO NO
I.~ -Dloroma- ~-chIOlorrpp;Jn-= 0005 NO NO
DlbroOlochlorOlllethane 0.002 NO NO
l.l·DliJromoclh:mc 0.005 NO NO
DlbromClmelh"nc 0.005 NO NO
, 1-Dlchlorobcll/cnc 0.005 NO NO
, .J-Dichlorobclucnc 0.005 NO NO
IA-Dichloroben1.enc 0.005 NO NO
DiehiorodiOuoromelh3RC 0.001 NO NO
1.I·Dichloroeth.one 0.002 NO NO
1.2-DlChlornclhanc 0.002 -NO NO
I.I-Dichloroclhenc 0.002 NO NO
cis-I.:!·Dlchlorocthcnc 0.002 NO NO
lrans-I.2-DlchlorOClhcne 0.001 NO NO
1.2-Dichloropropanc 0.002 NO NO
IJ-Dlchloroprop'lnc 0.005 NO NO
2.2 -Dichloroprop.one 0.005 NO NO
I.I-Dlchloropropcne 0.005 NO NO
cJ5-1.)-Dlchloropropcnc 0.002 NO NO
Irans-I.3-Dichloropropcnc 0.002 NO NO
E!h~ I bcnlCnc 0.001 NO NO
Hc':.ch lorobul:.dicnc 0.005 NO NO
Isoprop~ I ben/cne I 0.005 NO NO
4.lsopropyllolucnc 0.005 NO NO
l\.1cth~·lcnc chloride 0.005 NO NO
:'\aphlhalcnc 0.005 NO NO
n-?rop~ Ibcn.t.cnc 0.005 NO NO
S:\rCI1C 0.002 NO NO
1.1. J.2-TcU':.chlorocth:.nc 0.005 NO NO
1.1.2.2-Tclr:lchlorocthanc 0.003 NO NO
TclT"chlotoCthen~ 0.002 NO NO
Tolucne 0.002 0.003 B NO
1.2.3-Tnchlorobcn.t.cnc 0.005 NO NO
1.2,..1-TfichlorobcnJ'.cnc 0.005 NO NO
1.1.1-Tnchlorocth:.nc 0.001 NO NO
1.1.2-Tricnloroclhane 0.001 NO NO
Trichlotoelhcnc 0.002 NO NO
TnchloroOuoromclh;lnc 0.001 NO NO
1.1.3-Tnchloroprop"ne 0.005 NO NO
J.2.4·Trimcth\ I bcn.lcnc 0.005 NO NO
J.3.5-Trimclh\"1 bcnz.cnc 0.005 NO NO
VimJ chloride 0.003 NO NO
lotal-Xylenc$ 0.005 NO NO
I. I... • nchlnrotrit uoroctn:.ne o.Q1 0.025 B 0.038 B
SuFlAOGAn .AMOUNT ' Hecovery '1'0 Hecovery

Oibromonuoromcttulne 50 80%·120 102% 104%
Tolucnc-d~ 50 85"·110 99% 99%

oI-BromolluorobcnLcnc 50 80%-120 101% 98%

NOles: NO - Analytes nOl detected ilt, or above the staled de!ec(ion limil

RL - Reporting limll
OF - Dilution Factor
mg/Kg - Milligrams per Kilogram (PPMl
pal· Prac1ical Quamitalion lim.1 - Multiply RL by Ihe OF 10 oblain Ihe PQl for a specific sample

B - Conlamlnation present in method blank

JUL 2 3 1997
Date

Printed on recycled paper.
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LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANICCOIllPOUNDS BY GeMS EPA 8261'

Dale !lamlllctJ: 611 Jl'n
Dale: rTccind: 6113197
D~lc anlll}'ud: 61131'17
Date rrponctJ: 61U197

R",,,nrt": IODUI!li.RPT

L..:ah. 10 II: IUDlII5

Project Mer: Robert K~'cr
Oienl: H.:Ina En\·iroftmcntal Sc:r'\"Ka

'rnjcet: IAAAP
Proj"'cl II: ~..V

Units: uE!1
Ptbrris: Water

Field ID" H11R8-PW
Lab ID" 10D015·10

Dilution F.ilClllr
ompllund

Benzene

AL

ND
BTomobcn:cenc ND
Bromochloromclh::lnc ND
Bromodlckloromclhanc ND
Bromoronn ND
BromomClh,lInc
n-Butyl benzene
scc-Bu~'1 benzene
Icrt-BUl'1 bcrv.cnc

ND
ND
ND
ND

C3roon tetrachloride ND
Chlorobcnzcnc ND
Chloroclhl1n;: ND
Chlorofom\ ND
Chloromethane ND
~·ChlotOlolucnc ND
~·ChlorOlollltnc ND
I.!-Ol\lromo-J -eh loronrop':lnc
Dlbromochloromcth:1nC

ND
ND

1.2-0ibromocdl.3nc ND
Oibromomcth.:mc ND
l.l·Dichlufobcn..cnc NO
I.J·Ou::hlorobcn1.cnc
1.4·Dlchlorobcn/cnc

ND
ND

DKhlorodlnuoromc:thJnc
1.I-Dlchloroc:l.hanc

ND
ND

I.I-Dichloroctkcnc
ND
ND

cls-I.~·DichlorOC'lhcnc ND
tr:lns-I.~.Dichlorocthc:nc ND
1.2-Dlchlorooroo'Jnc ND
1.3-Di,hloroprop:mc
2 1-0ichloroprQpJnc
I I-Diddorcpropcnc
CIS- 1.3- OlchlorC'propcl1l;
If:Uls-I.J-OichJoropropcnc

HC'\JchlorobulJdiCIIC

NO
ND
ND
ND
ND
ND
ND

IsoDron\"1 bcn;.cne ND
4·ISClDrop,1101ucnc
~1cth~ lene chloride
:\aphlh;lJcnc
n-Propylbcn/cne

ND
NO
ND
ND
ND

I. I. 1.2-Tctraehloroclh3nc
1.1.1.2-Tctr:lchloroclh:mc
TClraehlorocthcnc
Toluene
I.~.::'·Tridllorobcn".cnc
1.2A·T"..Morobcnt;cnc
I.I.I-Trichlorocth:mc
1.I.2·TrichlorOClh3nc
Trichlorocthenc
T rlchlorollnoromclh:lnt:
1.2.3-Tnchloro ropane
1.2."'-TrimClh' I bcn1.cnc
1.3.'-Trimclh~1bcn".Cnc
Vin,1 chloride

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

lOI:lI-X,·lcncs ND
I. rz: nch orotrilluorocthanc
SUAAOGA. TE A.MOUNT

10
ACP ,.

N
~Hecoverv

Oibron)oJluoron.ctbi1n~ 50 80%·120 86%
Tolucnc-d8 50 85%·110 85%

4-Bromonuorobenl'cne 50 80%-120 82'!\>

JUL 231997
O~lelaborator't' Director

Notes: NO - AnalYles not detected .t, or above the stated detection IIml'
Rl - Reporting limit
OF . Dilution Factor
mg/Kg - Miltigrams per Kilogram (PPM)
pal. Practical Ouantitalion Umit - Multiply Rl by the OF to oblain the pal for a specific sampMI

~ 8 "Jjntam;nat;on present ;n method blank

~ 1Ic-

-~:' Printed on recycled paper.



1Dt>D15

ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GCIMS EPA 326"

D"Ce 'lImr~II: 611-11'97
Dille n:n:;n:'d: 611W97
Dale lInal"ulJ: 6/1W'n
Dale rL"rl)rlelJ: 61lfi197

RqJllrl tI; IUPHl6.RPT
Lilh. ID tI: IUPHl6

PrnjC'C'1 Ml!r: Roben Kc",cr

Oienl: Han.a [n,-jronmenc.1 Scn-ico
Proj«C: IAAAP

Project M: ~~V
Uniu: m~K2

J\btrh:: S"il

Field JDfI HI 'C6010'05
Lob lD' 100016·01

Diluliun Fulor 1
IIml)nund "'B~n.r.cne 0.002 NO

Bromoben.r.cne 0.005 NO
Bromochloromcth:lnc 0005 NO
Bromodichloromct..lunc 0.002 NO
Bromoform 0.002 NO
Bromometh::ane 0.002 NO
n-Bu\~ I bcnJ.ene 0.005 NO
see-But, I benzene 0.005 NO
len-Bu" I benzene 0.005 NO
Carbon lClraehloride 0.001 NO
Chlorobcnzcnc 0.002 NO
Chlorocthanc 0.002 NO
Chlorofoml 0.002 NO
eh JorOlllC'thanc 0.002 NO
2-Chlorotolucnc 0.005 NO
4-ChloroloJucnc 0.005 NO
1.2-Dibromo-3-chlorol)ropanc 0.005 NO
Dibromochloromelh:mc 0.002 NO
1.2-Dibromocthanc 0.005 NO
Dlbromomcthane 0.005 NO
I.~-Dichiorobcn ..cnc 0.005 NO
I.:"-Dlehlorobcn.r.cnc 0.005 NO
I."-Dichlorobenzcne 0.005 NO
Dichlorodll1lloromethanc 0.001 NO
I.I-Du:;hlorocthane 0.002 NO
1.::-Oichlorocth.Jnc 0.002 NO
1.I-Oic:hlorOClhcnc 0.002 NO
cls·I.::-OlchloroclhcIlC 0.002 NO
Ir3115-1.2-Dichloroculcnc 0.001 NO
1.::-OI;:hloroprop:lnc 0.002 NO
I.J-Olchloroprop:lnc 0.005 NO
Z.Z-Dichloropro('lJnc 0.005 NO
! .1-Olchl(llC'propcnc 0.005 NO
cis-I.3-Dlchloropropcnc 0.002 NO
lr:lns-I.J-Dlchloropropcnc 0.002 NO
Elh~ I bcnJ,cnc 0001 NO
HC:\:Jl:hh>robUI.1UICllC 0.005 NO
150prop~ I ben7.cnc 0.005 NO
':'-150 rop,'IIClluclic 0.005 NO
~tclhlcnc cJrlondc 0.005 NO
~aphlhalcnc 0.005 NO
n-Prop, I~n.r.cm; 0.005 NO
SI\fCnC 0.002 NO
I.I.I.:!-TClr:J,hlor("l('Ulanc 0.005 NO
1.1.2.1-TCU"achlurocth.:mc 0.003 NO
Tctr.lchloroc~hcne 0.002 NO I

Tolucnf;: 0.002 NO
1.2.J-TrichlorObcn/cne 0.005 NO
I 1.-1-Trichlorobcrucnc 0.005 NO
I. I. I-Trichlorocth.:mc 0.001 NO
1.1.2-Tri;:hloroclh:Jnc 0.001 NO
Tnchloroclhcnc 0.002 NO
Trichloronuoromelhane 0.001 NO
1.~.J.Tric:hloropropane 0.005 NO
1.1....Trimcth~ 1 benzcnc 0.005 NO
L3.~·Trimclh~ I benzene 0.005 NO
Vin\ 1chloride 0.003 NO
loul·X,lcncs 0.005 NO
l.I.l- nch oroltilluoroc!hanc 0.01 NO
SUAFIOGATE AMOUNT ecovery

Dibrornon"orornethane 50 80"'-120 83%
Tolucnc-d8 50 85%-110 85%

.l-BrOl11onl.lorobcnT.cne 50 80%-120 82%

Datelaboratory Director

NOles: NO· Analytes not detected at, or above the staled detection Iimif

Rl - Reponing limit
OF - Dilution Factor
mg/Kg - Milligrams pet' Kilogr.m IPPM)
POL - Practical Ouantilation Limit - MufflPIy RL by the OF to obtain the POL for a specific sample
E . estimated value# ii .CJJ,",n"ion present in method blank

~ U,' JUL 2 3 1997

_ :' Printed on recycled paper.



l0001812l

ONSITE
ENVIRONMENTAL
LABORATORIES,INC.

LABORATORY ANALYTICAL REPORT FOR ORGANICS
VOLATILE ORGANIC COMPOUNDS BY GCMS EPA !Zoo

0011(' ~:rmlilcd: 6/16,.)7
DOIh: rccei\'l:d: (JIM')7

DOite :rn:.llyud: 6/IGfl);
D:lte repurted: MIl,!')7

Relmrl.: IODOI6.RPT
l:lh. to M: II1DII16

Pruject MKr: Rubert KI.."'I'I-cr

Ok-nt : H.rza [n"irnnmcnl:al ~n·icn
Prujcci : IA.... AP

Prlljecl': !JH",V
Unit,: uw'l

M:rlri:t: : W:atcr

fichllD tt Hl1C4010300 HllC3010300 H11 C6010300
Llh 1011 100016·02 100016·03 100016·0.

Dilution F:lClur 1 1 1
Ctlmlloupd "L

Ben7.cnc 1 NO NO NO
Bromobcnzene 1 NO NO NO
Bromochloromclh':IllC 1 NO NO NO
Bromodichloromelh:mc 1 NO NO NO
Bromo(omt 2 NO NO NO
Bromomelh3ne 1 NO NO NO
n.Bulyl benl.ene 1 NO NO NO
sec-Bun I hcnzene 1 NO NO NO
Icn-Butyl benzene 1 NO NO NO
C02rbon lelr3chlondc 1 NO NO NO
Chlorobcn.r.cne 1 NO NO NO
Chlorocth':Jnc 1 NO NO NO
Ch!ororonn 1 NO NO NO
Chloromcth02ne 2 NO ND NO
2-Chlorololucne , NO NO NO
-l-Chlorolo!ucne 1 NO NO NO
1.2-0ibromo·J--<:hloropron3nc I 5 NO NO NO
OibrOlnochloromClh,lnc 1 I NO NO NO I
1.~-DlbrOlllOClh:l\lc 2 NO NO NO
OlbrOlnomcth02IlC 1 NO NO NO
1.:·Dlchlorobcn/.cne 1 NO NO NO
I.)-Dlchlorobcnlcnc 1 NO NO NO
I.-I-Dlchlorobenzene 1 NO NO NO
Dichlorodilluoromclhanc 1 NO NO NO
1.I-Dichlorocth.3ne 1 NO NO NO
1.2·Dichloroclh.3ne 1 NO NO NO
1.I-Dichloroclhcnc 1 NO NO NO
cls-I.:!·Olchlorocthcnc 1 NO NO NO
Ir3ns-I.~-Oichlorocthcnc 1 NO NO NO
J.2-Dichlofoprop:lnc 1 NO NO NO
1.J-Dichloroprop.:mc 1 NO NO NO
: ~-Dl..:hloroprop"nc 1 NO NO NO
J j.Dlchl{l10prop.:n;; I 1 I NO NO NO
~ 1~·I.:;·DI;;hl(1~(lproP\.·IH" 1 NO NO NO
Irans-I ..3-Dlchloropropcn.: 1 NO NO NO
EUI:" I benr."n" 1 NO NO NO
HC'-1chlorobUI.3dICnC 1 NO NO NO
Iso fOP~ I ben.....cnc 1 NO NO NO
-l·lsoprop,lloluen\: 1 NO NO NO
Mcth~ Ienc chlorldc 1 NO NO NO
~.lphlh.3lc:nc 5 NO NO NO
n·Prop~ Ibc:n.r.enc 1 NO NO NO
51,rc,"c 1 NO NO NO
1.1.1.2-Tctr:lchlorocthanc 1 NO NO NO
1.1.:!.1.Tclr3Chloroeth.anc 2 NO NO NO
Tctr.3chlorocthcne 1 NO NO NO
Toluene 1 NO NO NO
1.:!J·TrichIOfobc:n.lenc 2 NO NO NO
1.2.-1·Tn.:hlorobcni cnc 1 NO NO NO
1.1.I-Trlchhmx:lhanc 1 NO NO NO
1.1.2-Tnchloroclh02ne 1 NO NO NO
Trichlofocthenc 1 NO NO NO
TrichlorolluoromC:lh3nc , NO NO NO
l.~.:'- i I :':II.\lIUprep.III\.· 1 NO , NO ND
1.2.-1·TlIIm:lh, I bcn....cnc: 1 NO NO NO
I.).~-Trimclt" I bcn/_cn..: 1 NO NO NO
Viml chloride 2 NO NO NO
to~I·X\lcnc:s 2 NO NO NO
1.1.... nch)orolril uorocthanc 10 NO NO NO
SURROGATE AMOUNT ALe .,. ecovery ecavery ecavery

OibromoOuoromc\h..ne 50 80'%-120 85% 100% 82%
Toluene-dll: 50 85%-110 86% 97% 86%

-l·Bromolluorobcn:tcne 50 80%-120 90% 98% 92%

Notes: NO· Analytes not detected at. or above the stated detection limit

RL • Reponing limit

OF • Dilution Factor
mg/Kg - Milligrams per KUogram (PPM)
POL· Practical OU,Jntilallon limit· Multiply RL by the OF 10 obtain the pal for a specific umple

S - Contamination presenl in method blank

JUL 231997
Date

Printed on recycled paper.



APPENDIX L
FIXED LABORATORY ANALYTICAL DATA

L-1 Task 6. Ammunition Box Chipper Disposal Area

L-2 Task 7. Surface Water & Sediment Sampling, Site Drainages

L-3 Task 10. Pumping Test, Line 2

L-4 Task 12. Additional Groundwater Data, Line 2

L-5 Task 13. Groundwater Data, Downstream Reach, Brush Creek

L-6 Task 16. Additional Groundwater Data, Line 3



L-1 Task 6.

APPENDIX L
FIXED LABORATORY ANALYTICAL DATA

Ammunition Box Chipper Disposal Area



SEMI-VOLATILE ORGANIC COMPOUNDS
(Method 8270)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-06-A-01-04-00 ARDL Lab No. : 300567-09
Desc/Location: 6-A TASK 6 Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/21/1997
Sample Time: 0815 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300567-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-A-01-04-00
6-A TASK 6
06/17/1997
0815
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-09 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3 -NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1

1

1

1

1

1
1
1

1
1

1
1
1

1
1

1
1
1
1
1
1
1
1

1

1
1

1

1
1

Sample 300567-09, BNA'S (METHOD 8270) Page 2 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-A-01-04-00
6-A TASK 6
06/17/1997
0815
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-09 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43 -116 70%
21-110 28%
35-114 71%
10-123 41%
10-94 21%
33-141 67%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12 -FLUOROBIPHENYL
12-FLUOROPHENOL
'D5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 -----:----::-----:-__---:----:-- ----:- ----:---:--_

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-09, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-06-A-Ol-04-00

Lab Code: Case No.: 300567 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300567-09

Lab File ID: >B1589

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 7/01/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

1000.0

Injection Volume:

Level:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 7.0

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

I CAS NUMBER I COMPOUND NAME I RT
1================1============================1========

1

EST. CONC. Q I
============= =====1

11. JB 1

8. JB 1

5. J I

7.83
8.43

16.97

I Unknown
1 Unknown
I Unknown

1 .
2.
3.
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

rbl

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-06-B-01-04-00 ARDL Lab No.: 300567-11
Desc/Location: 6-B TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1800 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-B-01-04-00
6-B TASK 6
06/18/1997
1800
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-11 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO{a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l,2,3-cd)PYRENE
DIBENZO {a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1
1

1
1

1
1
1

1
1

1

1
1

1

1
1
1

1
1

1
1
1
1

1

1
1
1

1

1

1
1

1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-B-01-04-00
6-B TASK 6
06/18/1997
1800
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-11 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 78%
21-110 31%
35-114 66%
10-123 67%
10-94 24%
33-141 75%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-11, BNA'S (METHOD'8270) Page 3 of 3
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-06-B-01-04-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300567-11

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >B1591

Level: (low/med) LOW Date Received: 6/21/97

% Moisture: not dec. dec. Date Extracted: 6/24/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 7/01/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 6.8

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ =========================~========== ============= =====

l. Unknown 7.83 6. JB
2. Unknown 8.44 4. JB
3 .
4 .
5.
6 .
7.
8 .
9.

10.
ll.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

.t7J

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-06-C-01-04-00 ARDL Lab No. : 300567-13
Desc/Location: 6-C TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1230 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300567-13, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-C-01-04-00
6-C TASK 6
06/18/1997
1230
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-13 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l, 2,3-cd) PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO

NO
NO
NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1

1

1

1

1

1
1

1
1

1

1
1

1
1
1

1
1
1
1
1
1
1
1

1
1
1
1

1

1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY ANN PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-C-0l-04-00
6-C TASK 6
06/18/1997
1230
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-13 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 66%
21-110 28%
35-114 61%
10-123 58%
10-94 22%
33-141 70%

BENZO(g,h,i)PERYLENE

\SURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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IF

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-06-C-01-04-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300567-13

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >B1593

% Moisture: not dec.

Level: (low/med) LOW

dec.

Date Received: 6/21/97

Date Extracted: 6/24/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 7/01/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y /N) N pH: 6.7

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

================ ============================ ======== ============= =====
I. Unknown 7.83 5. JB
2 .
3.
4.
5.
6.
7.
8 .
9.

10.
II.
12.
13.
14
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-06-D-0l-04-00 ARDL Lab No.: 300567-08
Desc/Location: 6-D TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1830 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300567-08, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-D-01-04-00
6-D TASK 6
06/18/1997
1830
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-08 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO (a) PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
1

1

1
1
1

1

1
1
1

1
1

1

1

1
1

1

1

1
1
1
1

1
1
1
1

1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-D-01-04-00
6-D TASK 6
06/18/1997
1830
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-08 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 72%
21-110 29%
35-114 67%
10-123 54%
10-94 23%
33-141 68%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
!2-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-08, BNA'S (METHOD 8270) Page 3 of 3



IF

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-06-D-01-04-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300567-08

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >B1588

% Moisture: not dec.

Level: (low/med) LOW

dec.

Date Received: 6/21/97

Date Extracted: 6/24/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 7/01/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.5

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============= =====

I. Unknown 7.83 9 . JB
2. Unknown 8.43 8. JB
3 .
4.
5 .
6.
7.
8.
9.

10.
II.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-06-E-01-04-00 ARDL Lab No. : 300567-10
Desc/Location: 6-E TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1845 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADI ENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300567-10, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-E-01-04-00
6-E TASK 6
06/18/1997
1845
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-10 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO (a,h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1
1

1

1
1

1

1

1
1

1

1
1
1

1

1
1

1
1

1

1
1

1
1
1
1
1

1

1
1

1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-E-01-04-00
6-E TASK 6
06/18/1997
1845
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-10 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 75%
21-110 32%
35-114 70%
10-123 55%
10-94 25%
33-141 75%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with I.' indicates they are outside standard limits.
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IF

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-06-E-01-04-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300567-10

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >B1590

% Moisture: not dec.

Level: (low/med) LOW

dec.

Date Received: 6/21/97

Date Extracted: 6/24/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 7/01/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 6.6

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============= =====

I. Unknown 7.83 10. JB
2. Unknown 8.43 8. JB
3 . :

4.
5.
6.
7.
8.
9.

10.
II.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: SW3510

Field ID: H-06-F-01-04-00 ARDL Lab No. ; 300567-06 (cont I d)
Desc/Location: 6-F TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1422 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2320
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4 - CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 NO UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: SW3510

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-06-F-01-04-00
6-F TASK 6
06/18/1997
1422
WATER
1000 mL
1 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-06 (cont'd)

06/21/1997
06/24/1997
07/01/1997

B2320
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 ND UG/L 1
1.0 10.0 ND UG/L 1

0.54 10.0 ND UG/L 1

Limits Results
43-116 75%
21-110 43%
35-114 71%
10-123 90%
10-94 29%
33-141 75%

INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12 - FLUOROPHENOL
IDS NITROBENZENE
12, 4, 6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-06, BNA'S (METHOD 8270) Page 3 0



IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

~ab Name: ARDL, INC. Contract: IAAAP
H-06-F-01-04-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300567-06

Lab File ID: >B1584

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 7/01/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y /N) N pH: 6.6

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============== =====

1. Unknown 7.84 15. JB
2. Unknown 8.44 9. JB
3 .
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-G-01-04-00
6-G TASK 6
06/18/1997
1752
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-12

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS(-2-CHLOROETHYL) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

1.0
2.2
1.8
2.1
2.5
2.0
2.2
1.5
1.6
2.2
1.9
2.2
1.7
1.5
1.7
1.9

0.81
1.9
2.0

0.58
2.0
2.0

0.77
1.1
1.7
1.4
1.7
2.1
1.7
1.1

0.54
1.4

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1
1

1

1

1

1

1

1

1

1

1

1

1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-G-01-04-00
6-G TASK 6
06/18/1997
1752
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-12 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO{b)FLUORANTHENE
BENZO{k)FLUORANTHENE
BENZO{a)PYRENE
INDENO{1,2,3-cd)PYRENE
DIBENZO{a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1

1
1

1

1

1
1

1
1

1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-06-G-01-04-00
6-G TASK 6
06/18/1997
1752
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-12 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 75%
21-110 23%
35-114 70%
10-123 40%
10-94 20%
33-141 73%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12 - FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 -:--:---_

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-12, BNA'S (METHOD 8270) Page 3 of 3



IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

~ Name: ARDL, INC. Contract: IAAAP
H-06-G-01-04-00

Lab Code: Case No.: 300567 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300567-12

Lab File ID: >B1592

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 7/01/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 6.8

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ================:=========;= ========= ============= =====

I. Unknown 7.83 6. JB
2 .
3
4.
5 .
6.
7.
8 .
9.

10.
II.
12.
13.
14
15.
16.
17.
18.
19.
20.
2l.
22 .
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H6JAW620010300 ARDL Lab No.: 300576-09
Desc/Location: WELL JAW 620 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 0920 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300576-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method; 3510B

Field ID: H6JAW620010300 ARDL Lab No. : 300576-09 (cont'd)
Desc/Location: WELL JAW 620 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 0920 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date; 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILlNE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3, 3 '-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 76.7 UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H6JAW620010300
WELL JAW 620
06/26/1997
0920
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-09 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 100%
21-110 46%
35-114 84%
10-123 81%
10-94 35%
33-141 106%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
l2-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-09, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H6JAW620010300

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

~ Moisture: not dec. dec.

Concentrated Extract Volume: 1080.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-09

Lab File ID: >81653

Date Received: 6/27/97

Date Extr-acted: 7/02/97

Date Analyzed: 7/03/97

Dilution Factor: 1.0

(g/mL) mL

1 . 0 (uL)

(low/med) LOWLev2l:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
i CAS NUMPER COMPCUND NAME RT I EST. CONC. I Q I
1================1============================ ========1=============1=====/

1. _
2. _
3. _
4. _
5. _

6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H6JAW621010300 ARDL Lab No. : 300576-10
Desc/Location: WELL JAW 621 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 1140 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300576-10, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H6JAW621010300 ARDL Lab No. : 300576-10 (cont'd)
Desc/Location: WELL JAW 621 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 1140 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 70.8 UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(l,2,3-cd)PYRENE 0.75 10.0 NO UG/L 1
DIBENZO (a, h) ANTHRACENE 1.0 10.0 NO UG/L 1

Sample 300576-10, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H6JAW621010300
WELL JAW 621
06/26/1997
1140
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-10 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 82%
21-110 43%
35-114 68%
10-123 77%
10-94 31%
33-141 89%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12 - FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
jD14 TERPHENYL
1 ----:--:---__--:--__-:--- ----:- -:-:----:--_

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-10, BNA'S (METHOD 8270) Page 3 of 3



r17
IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

H6JAW621010300
Lab Name: ARDL, INC. Contract: IAAAP

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300576-10

Lab File ID: >B1654

Date Received: 6/27/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

1000.0

Level:

Injection Volume:

Sample wt/vol:

GI?C Cleanup: ( Y/N) N pH: 7.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

________________ -- 1__-

_____ -- 1__-
- 1__-

_____ -- 1__-

- 1__-

_____ -- 1__-
_ -- 1__-

_____ -- 1__-

- 1__-

- 1__-
- 1__-

- 1__-

- 1__-

- 1__-

- 1__-

- 1__-

- 1__-

- 1__-

- 1_-
- 1__-

1 I

I CAS NUMBER I CO!"IFOUND NAME RT I EST. CONe. Q
I================I=~========================== ========I=~=========== =====

1 . 1 _

2. 1 _

3. 1 _

4. 1 _

5. 1 _

6. 1 _

7. 1 _

8. 1 _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21, _
22. _
23. _
24. _
25. _
26. _
~ 7. _
28. _
29. _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H6JAW622010300
WELL JAW 622
06/26/1997
1505
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-11

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag units

Dilution
Factor

PHENOL
BIS(-2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
l,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
BENZYL ALCOHOL
l,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
l,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

1.0
2.2
1.8
2.1
2.5
2.0
2.2
1.5
1.6
2.2
1.9
2.2
1.7
1.5
1.7
1.9

0.81
1.9
2.0

0.58
2.0
2.0

0.77
1.1
1.7
1.4
1.7
2.1
1.7
1.1

0.54
1.4

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1

1
1
1
1

1
1
1
1
1
1

1

1
1
1

1
1
1
1
1

1
1
1
1

1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H6JAW622010300 ARDL Lab No. : 300576 -11 (cont I d)
Desc/Location: WELL JAW 622 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 1505 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 26.4 UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1

Sample 300576-11, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H6JAW622010300
WELL JAW 622
06/26/1997
1505
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-11 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 82%
21-110 43%
35-114 69%
10-123 75%
10-94 31%
33-141 88%

BENZO(g,h,i) PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
jD14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-11, BNA'S (METHOD 8270) Page 3 of 3



lf EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIfIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H6JAW622010300

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-11

Lab file ID: >81655

Date Received: 6/27/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution factor: 1.0

(g/mL) mL

1 . 0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.3

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1 1 1

1 CAS NUMBER COMPOUND N?-.ME I RT EST. CONe. I Q
1================ ============================1======== =============1=====

1. 1 1 _

2._______ 1 1 _
3. 1 1 _
4. 1 1 _

5. I 1 _
6. I 1 _

7. 1 _

8. 1 _

9. 1 _

10. 1 _

11. 1 _

12. 1 _

13. 1 _

14. , _
15. 1 _

16. 1 _

17. 1 _

18. 1 _

19. 1 _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

, 28. _
29. _
30. _



EXPLOSIVES
(Method 8330)



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-A-01-04-00 ARDL Lab No. : 300567-09
Desc/Location: 6-A TASK 6 Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/21/1997
Sample Time: 0815 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1

'RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

\SURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85\

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-B-01-04-00 ARDL Lab No. : 300567-11
Desc/Location: 6-B TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1800 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE. 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
\1,4-DINITROBENZENE 4-120 81%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-11, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-C-01-04-00 ARDL Lab No. : 300567-13
Desc/Location: 6-C TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1230 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
l,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 27%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-13, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-D-01-04-00 ARDL Lab No. : 300567-08
Desc/Location: 6-D TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1830 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 79%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-08, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-E-01-04-00 ARDL Lab No.: 300567-10
Desc/Location: 6-E TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1845 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
l,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 87%
I

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300567-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-13-F-0l-03-00
13F
06/24/1997
1245
WATER
770 mL
10 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-02

06/27/1997
07/01/1997
07/08/1997

B2340
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 NO UG/L 1
0.33 1.3 NO UG/L 1
0.38 1.3 NO UG/L 1
0.44 1.3 NO UG/L 1
0.44 1.3 NO UG/L 1
0.41 1.3 NO UG/L 1
0.37 1.3 NO UG/L 1
0.27 1.3 NO UG/L 1
0.42 1.3 NO UG/L 1
0.39 1.3 NO UG/L 1
0.35 1.3 NO UG/L 1
0.44 1.3 NO UG/L 1
0.43 1.3 NO UG/L 1
0.4 1.3 NO UG/L 1

Limits Results
4-120 64%

1,3,S-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HM:{

TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
I --:-_---:"--:- ~:----

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-F-01-04-00 ARDL Lab No. : 300567-06
Desc/Location: 6-F TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1422 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 79%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-06, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-06-G-01-04-00 ARDL Lab No. : 300567-12
Desc/Location: 6-G TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1752 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2318
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 4.0 UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 79%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-12, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H6JAW620010300 ARDL Lab No. : 300576-09
Desc/Location: WELL JAW 620 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 0920 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.3B 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 2.8 UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 67\

I
Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300576-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H6JAW621010300 ARDL Lab No. : 300576-10
Desc/Location: WELL JAW 621 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 1140 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L ~

2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 129\*
I

Surrogate recoveries marked with '* , indicates they are outside standard limits.

Sample 300576-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H6JAW622010300 ARDL Lab No. : 300576-11
Desc/Location: WELL JAW 622 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 1505 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
Il,4-DINITROBENZENE 4-120 60%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300576-11, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-A-01-06-00 ARDL Lab No.: 300555-05
Desc/Location: 7A Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0900 Prep. Date: 06/18/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 5 mL QC Batch: 0623LS4
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1
l,l-DICHLOROETHENE 1.2 5.0 ND UG/L 1

""" UG/LMETHYLENE CHLORIDE 1.3 5.0 7.4 B 1
trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1

2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1

cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
l,l,l-TRICHLOROETHANE 0.89 5.0 ND UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-l,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-l,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1

...,,,;:'''-.
DIBROMOCHLOROMETHANE 1.3 UG/L5.0 ND 1

',J,'·r

Sample 300555-05, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~.
,,",,,'

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A-01-06-00
7A
06/11/1997
0900
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-05 (cont'd)

06/13/1997
06/18/1997
06/18/1997
0623LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1,l,l,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1,2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1,3,5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.96
1.4

0.93
1.5

0.92
1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0
7.0
8.9

5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0
50.0
20.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1

1
1
1
1
1
1

1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

."'"I
I
I

I
I
~
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A-01-06-00
7A
06/11/1997
0900
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-05 (cont'd)

06/13/1997
06/18/1997
06/18/1997
0623LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4

'OLUENE-D8

Limits
82-125
89-127
79-130
84-122

Results
112%

96%
97%

113%

Surrogate recoveries marked with '*' indicates they are outside standard limits.

\",. ........ Sample 300555-05, VOLATILES, GC/MS (8260) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
H-07-A-01-06-00 ~
----------, ",

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-05

Sample wt/vol: 5,0 (g/mL) mL Lab File ID: >K5081

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. --- Date Analyzed: 6/18/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

___ I
_ __ I
_ __ I
_ __ I

_______ I
_ __ I

_______ I
_ __ I

_____ I
_ __ I

1----- -------- ------=',"",'"'

I I
CAS NUMBER COMPOUND NAME I RT EST. CONC. I Q I

================ =============================1======== =============1=====1
1. 1 1 I
2. 1 1 I

3. I I~

4. I 1__ ,,,'
5 . I f
6. 1 _
7. 1 _

8. 1 _

9. 1 _
10. 1 _

11. 1 _
12. _
13. _
14. _
15, _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28, _
29. _
30, _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID: H-07-A1-01-05-1 ARDL Lab No.: 300554-14
Desc/Location: SITE Al @ I' Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0852 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/16/1997
Amount Used: 5 g QC Batch: 0624TJP1
% Moisture: 35.5 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 3.3 15.5 NO UG/KG 1
CHLOROMETHANE 2.3 15.5 NO UG/KG 1
VINYL CHLORIDE 2 15.5 NO UG/KG 1
BROMOMETHANE 1.2 15.5 NO UG/KG 1
CHLOROETHANE 2.3 15.5 NO UG/KG 1
TRICHLOROFLUOROMETHANE 3.7 15.5 NO UG/KG 1
1,1-DICHLOROETHENE 2 7.8 NO UG/KG 1

" METHYLENE CHLORIDE 3.9 7.8 10.1 B UG/KG 1
trans-1,2-DICHLOROETHENE 1 7.8 NO UG/KG 1
1,1-DICHLOROETHANE 1 7.8 NO UG/KG 1
CARBON DISULFIDE 2.3 7.8 NO UG/KG 1
2,2-DICHLOROPROPANE 1.9 7.8 NO UG/KG 1
cis-1,2-DICHLOROETHENE 1.1 7.8 NO UG/KG 1
BROMOCHLOROMETHANE 1.3 7.8 NO UG/KG 1
CHLOROFORM 1.2 7.8 NO UG/KG 1
1,1, I-TRICHLOROETHANE 0.79 7.8 NO UG/KG 1
1,1-DICHLOROPROPENE 1.6 7.8 NO UG/KG 1
CARBON TETRACHLORIDE 1.5 7.8 NO UG/KG 1
BENZENE 0.81 7.8 NO UG/KG 1
1,2-DICHLOROETHANE 1.3 7.8 NO UG/KG 1
TRICHLOROETHENE 1.7 7.8 NO UG/KG 1
1,2-DICHLOROPROPANE 1.7 7.8 NO UG/KG 1
BROMODICHLOROMETHANE 1 7.8 NO UG/KG 1
DIBROMOMETHANE 1.5 7.8 NO UG/KG 1
cis-1,3-DICHLOROPROPENE 1.5 7.8 NO UG/KG 1
TOLUENE 1.2 7.8 NO UG/KG 1
trans-1,3-DICHLOROPROPENE 0.91 7.8 NO UG/KG 1
1,1,2-TRICHLOROETHANE 1.3 7.8 NO UG/KG 1
1,2-DIBROMOETHANE 1.4 7.8 NO UG/KG 1
TETRACHLOROETHENE 1.2 7.8 NO UG/KG 1
1,3-DICHLOROPROPANE 1.3 7.8 NO UG/KG 1

",.,."" .. ~ DIBROMOCHLOROMETHANE 0.9 7.8 NO UG/KG 1

~,

Sample 300554-14, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

Parameter

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

H-07-A1-0l-05-1
SITE A1 @ I'
06/11/1997
0852
SEDIMENT
5 g
35.5

CHLOROBENZENE
1,1,1,2-TETRACHLOROETa~

ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1,3,5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.88
0.76
1.1
1.6

0.71
0.93
6.7
1.9

1
3.4
1.5
3.1
0.9
1.2
1.2

0.78
0.84
1.1

0.98
0.95
1.4
1.6
1.9
1.6
3.9
1.7
1.2
2.6

2
13.3
12.2

5.6

Sample 300554-14, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A1-01-05-1
SITE A1 @ l'
06/11/1997
0852
SEDIMENT
5 g
35.5

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-14 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
109%
115%
117%
107%

Limits
76-141
86-125
78-135
86-129

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
TOLUENE-D8

1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

'~~ Sample 300554-14, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300554 SAS No.:

EPA SAMPLE NO.

H-07-Al-0l-05-1 ::)
----- 1"

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-14

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2848

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 35.5

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
CAS NUMBER COMPOUND NAME I RT I EST. CONC. I Q I

1================ =============================1========1=============1=====1
1. I I
2. I I
3. I__~,
4. .,..J
5. I
6. I
7. I
8. I
9. I

10. I
11. I
12. I
13. I
14. I
15. I
16. I
17. I
18. I
19. I
20. I
21. I
22. I
23. I
24. I
25. I
26. I
27. I
28. ~
29. _
30. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-B-01-06-00 ARDL Lab No. : 300555-04
Desc/Location: 7B Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1700 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1
1,1-DICHLOROETHENE 1.2 5.0 ND UG/L 1

" METHYLENE CHLORIDE 1.3 5.0 12.1 B UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
1,1,1-TRICHLOROETHANE 0.89 5.0 ND UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODI CHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
1,1,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
1,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1
1,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1

,....~I DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1

,-
Sample 300555-04, VOLATILES, GC/MS (8260 ) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
~
'< ,.t'

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

CHLOROBENZENE
l,l,l,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p - XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1,2, 2-TETRACHLOROETHANE
BROMOBENZENE
l,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
l,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
l,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
l,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

Method
Limit

0.96
1.4

0.93
1.5

0.92
1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0

7.0
8.9

5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0
50.0
20.0

ND

ND

ND

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND

Data
Flag Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Dilution
Factor

1
1
1

1
1
1
1
1
1

1

1
1
1

1
1

1

1
1

1

1
1

1
1
1
1

1
1

1

1

1

1
1

'", ".;'
I

I
I
I
I
I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B-01-06-00
7B
06/10/1997
1700
WATER
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-04 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limi t Result
Data
Flag Units

Dilution
Factor

Results
110%

95%
96%

110%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
,TOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

-
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lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300555 SAS No.:

EPA SAMPLE NO.

I
H-07-B-Ol-06-00 ~,

\
__________ I,'o,..l

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 10: 300555-04

Sample wt/vol: 5.0 (g/mL) mL Lab File 10: )K5055

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST, CONC. I Q I

=============1=====1
______ 1 I

______ 1 I

-----: ~,
-'rI

I
CAS NUMBER COMPOUND NAME I RT

================ =============================1========
1. 1 _

2. 1 _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15, _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27._______ _ 1 _
28. 1__--:

..............".2 9 ._______ 1__

30,_______ 1 _

- 1__-

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B1-01-05-1
STATION B1 @ l'
06/10/1997
1653
SEDIMENT
5 g
22.8

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-04

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE 2.7 13.0 ND UG/KG 1
CHLOROMETHANE 1.9 13 .0 ND UG/KG 1
VINYL CHLORIDE 1.7 13.0 ND UG/KG 1
BROMOMETHANE 1 13.0 ND UG/KG 1
CHLOROETHANE 1.9 13.0 ND UG/KG 1

" TRICHLOROFLUOROMETHANE 3.1 13.0 ND UG/KG 1
1,1-DICHLOROETHENE 1.7 6.5 ND UG/KG 1

,""
METHYLENE CHLORIDE 3.2 6.5 8.7 B UG/KG 1
trans-1,2-DICHLOROETHENE 0.84 6.5 ND UG/KG 1
1,1-DICHLOROETHANE 0.84 6.5 ND UG/KG 1
CARBON DISULFIDE 1.9 6.5 ND UG/KG 1
2,2-DICHLOROPROPANE 1.6 6.5 ND UG/KG 1
cis-1,2-DICHLOROETHENE 0.91 6.5 ND UG/KG 1
BROMOCHLOROMETHANE 1.1 6.5 ND UG/KG 1
CHLOROFORM 1 6.5 ND UG/KG 1
1, 1, 1-TRICHLOROETHANE 0.66 6.5 ND UG/KG 1
1,1-DICHLOROPROPENE 1.3 6.5 ND UG/KG 1
CARBON TETRACHLORIDE 1.3 6.5 ND UG/KG 1
BENZENE 0.67 6.5 ND UG/KG 1
1,2-DICHLOROETHANE 1 6.5 ND UG/KG 1
TRICHLOROETHENE 1.4 6.5 ND UG/KG 1
1,2-DICHLOROPROPANE 1.4 6.5 ND UG/KG 1
BROMODICHLOROMETHANE 0.85 6.5 ND UG/KG 1
DIBROMOMETHANE 1.2 6.5 ND UG/KG 1
cis-1,3-DICHLOROPROPENE 1.3 6.5 ND UG/KG 1
TOLUENE 1 6.5 ND UG/KG 1
trans-1,3-DICHLOROPROPENE 0.76 6.5 ND UG/KG 1
1,1,2-TRICHLOROETHANE 1 6.5 ND UG/KG 1
1,2-DIBROMOETHANE 1.1 6.5 ND UG/KG 1
TETRACHLOROETHENE 1 6.5 ND UG/KG 1
1,3-DICHLOROPROPANE 1.1 6.5 ND UG/KG 1

,,::.~ ....
DIBROMOCHLOROMETHANE 0.75 6.5 ND UG/KG 1

\,..:.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) I
Proj ect No.: 5644V Analytical Method: 8260A I

Prep Method: SW5030 I
I

Field ID: H-07-B1-01-05-1 ARDL Lab No. : 300554-04 (cont'd) I
Desc/Location: STATION B1 @ l' Lab Filename: I
Sample Date: 06/10/1997 Received Date: 06/13/1997 I
Sample Time: 1653 Prep. Date: 06/16/1997 I
Matrix: SEDIMENT Analysis Date: 06/16/1997 I
Amount Used: 5 g QC Batch: 0624TJP1 I
% Moisture: 22.8 Level: LOW I

I
Method Reporting Data Dilution I

Parameter Limit Limit Result Flag Units Factor I
I

CHLOROBENZENE 0.74 6.5 NO UG/KG 1 I
1,1,1,2-TETRACHLOROETHANE 0.63 6.5 NO UG/KG 1 I
ETHYLBENZENE 0.91 6.5 NO UG/KG 1 I
m & p-XYLENE 1.3 6.5 NO UG/KG 1 I
o-XYLENE 0.6 6.5 NO UG/KG 1 I
STYRENE 0.78 6.5 NO UG/KG 1 ~.
2-HEXANONE 5.6 25.9 NO UG/KG 1
BROMOFORM 1.6 6.5 NO UG/KG 1
ISOPROPYLBENZENE 0.85 6.5 NO UG/KG 1
1, 1,2, 2-TETRACHLOROETHANE 2.8 6.5 NO UG/KG 1
BROMOBENZENE 1.2 6.5 NO UG/KG 1
1,2,3-TRICHLOROPROPANE 2.6 6.5 NO UG/KG 1
n-PROPYLBENZENE 0.75 6.5 NO UG/KG 1
2-CHLOROTOLUENE 1 6.5 NO UG/KG 1
4-CHLOROTOLUENE 1 6.5 NO UG/KG 1
1, 3, 5-TRIMETHYLBENZENE 0.65 6.5 NO UG/KG 1
tert-BUTYLBENZENE 0.7 6.5 NO UG/KG 1
1,2,4-TRIMETHYLBENZENE 0.91 6.5 NO UG/KG 1
sec-BUTYLBENZENE 0.82 6.5 NO UG/KG 1

p-ISOPROPYLTOLUENE 0.79 6.5 NO UG/KG 1

1,3-DICHLOROBENZENE 1.2 6.5 NO UG/KG 1
1,4-DICHLOROBENZENE 1.3 6.5 NO UG/KG 1
1,2-DICHLOROBENZENE 1.6 6.5 NO UG/KG 1

n-BUTYLBENZENE 1.3 6.5 NO UG/KG 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 13.0 NO UG/KG 1

1, 2, 4-TRICHLOROBENZENE 1.4 6.5 NO UG/KG 1
HEXACHLOROBUTADI ENE 1 6.5 NO UG/KG 1
NAPHTHALENE 2.2 6.5 NO UG/KG 1
1, 2, 3-TRICHLOROBENZENE 1.7 6.5 NO UG/KG 1
ACETONE 11.1 64.8 NO UG/KG 1

2-BUTANONE 10.2 64.8 NO UG/KG 1

4-METHYL-2-PENTANONE 4.7 25.9 NO UG/KG 1 ~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B1-01-05-1
STATION B1 @ l'
06/10/1997
1653
SEDIMENT
5 g
22.8

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-04 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
107%
106%
104%
105%

Limits
76-141
86-125
78-135
86-129

/SURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
1,2-DICHLOROETHANE-D4

~ . .'OLUENE-D8....·r-------------:------:--------------------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.
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lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

Contract: lAAAP

Case No.: 300554 SAS No.:

EPA SAMPLE NO.

I
H-07-Bl-0l-05-1 ~
----------,. .j

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-04

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2844

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 22.8

Column:(pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I

~

,!iii
_ __ I

___ I
___ I

I I
CAS NUMBER COMPOUND NAME I RT EST. CONC. Q I

================ ==============~==============I======== ============= =====1
1. 1 I

2. 1____ _ __ I
3. 1 _

4. 1 _
5. _
6. _
7. _
8. _

9. _
10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C-01-06-00
STATION C
06/10/1997
1445
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-07

06/13/1997
06/18/1997
06/18/1997
0623LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

'-or
I
I
I
I
I
I
I

-jf'~'

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ND

ND
ND
ND

ND

ND
ND
8.3
ND
ND
ND
ND

ND

ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND

ND
ND
ND

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1
1
1

1
1
1

1
1

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Proj ect No.:

I
1

I
--=-:-----:-::---==---------=-----=-=----=-:-::---=-=--=-=--------=-=-=--=--------=------- 1

Field ID: H-07-C-01-06-00 ARDL Lab No.: 300555-07 (cont'd) 1

Desc/Location: STATION C Lab Filename: I
Sample Date: 06/10/1997 Received Date: 06/13/1997 I
Sample Time: 1445 Prep. Date: 06/18/1997 1

Matrix: WATER Analysis Date: 06/18/1997 I
Amount Used: 5 mL QC Batch: 0623LS4 I
% Moisture: NA Level: LOW I
--------------------------- 1

Method Reporting Data Dilution I
Limit Limit Result Flag Units Factor 1

-------------------------- 1
CHLOROBENZENE 0.96 5.0 ND UG/L 1 I
l,l,l,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1 1

ETHYLBENZENE 0.93 5.0 ND UG/L 1 1

m & p - XYLENE 1. 5 5 . 0 ND UG/ L 1 I
o-XYLENE 0.92 5.0 ND UG/L 1 I
STYRENE 1 .2 5 . 0 ND UG/L 1 ~

2 -HEXANONE 4.5 20.0 ND UG/L 1
BROMOFORM 2.0 5.0 ND UG/L 1
ISOPROPYLBENZENE 1 . 1 5 . 0 ND UG/L 1
1,1, 2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
l,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2 -CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4 -CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
l,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
l,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2 .3 5.0 ND UG/L 1
l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2 -BUTANONE 7.0 50.0 ND UG/L 1
4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C-01-06-00
STATION C
06/10/1997
1445
WATER
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-07 (cont'd)

06/13/1997
06/18/1997
06/18/1997
0623LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
113%

95%
97%

114%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
1 1 ,2-DICHLOROETHANE-D4
; TOLUENE-D8

'1 _
Surrogate recoveries marked with '*' indicates they are outside standard limits.

,,.,.. Sample 300555-07, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
H-07-C-Ol-06-00 ~

.'
Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-07

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: )K5082

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. --- Date Analyzed: 6/18/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1
RT I EST. CONC. I Q I

========1=============1=====1
____ I I I
_ I 1 1

___ I :__~
,~",,,,

CAS NUMBER COMPOUND NAME

1. _
2. _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25._______ _ 1 _
26._______ 1 _
27 . 1 _
28. 1__--:,
29._______ 1__ ...........
30. 1 _

- 1__-

================ =============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C1-01-05-1
STATION C1 @ 0-1'
06/10/1997
1439
SEDIMENT
5 g
17.3

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-01

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE

" METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
l,l,l-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE

I .. DIBROMOCHLOROMETHANE

2.5 12.1 NO

1.8 12.1 NO

1.6 12.1 NO

0.96 12.1 NO

1.8 12.1 NO

2.9 12.1 NO

1.6 6 NO

3 6 6.5 B
0.79 6 NO

0.79 6 NO

1.8 6 NO

1.5 6 NO

0.85 6 NO

0.99 6 NO

0.97 6 NO

0.62 6 NO

1.2 6 NO

1.2 6 NO

0.63 6 NO

0.98 6 NO

1.3 6 NO

1.3 6 NO

0.8 6 NO

1.2 6 NO

1.2 6 NO

0.97 6 NO

0.71 6 NO

0.98 6 NO

1.1 6 NO

0.94 6 NO

1 6 NO

0.7 6 NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG.
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1

1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C1-01-05-1
STATION C1 @ 0-1'
06/10/1997
1439
SEDIMENT
5 g
17.3

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-01 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1,1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1,3,5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.69
0.59
0.85
1.2

0.56
0.73
5.2
1.5
0.8
2.7
1.1
2.4
0.7

0.94
0.97
0.6

0.65
0.85
0.76
0.74
1.1
1.2
1.5
1.2

3
1.3

0.94
2.1
1.6

10.4
9.5
4.4

6

6

6

6

6

6

24.2
6

6

6

6

6

6

6
6
6

6

6

6

6

6
6

6

6

12.1
6

6

6

6

60.5
60.5
24.2

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-CI-0I-05-1
STATION Cl @ 0-1'
06/10/1997
1439
SEDIMENT
5 g
17.3

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-01 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJPl
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE

.Jl, 2 -DICHLOROETHANE-D4
'OLUENE-D8

Limits
76-141
86-125
78-135
86-129

Results
106%
113%
106%
112%

Surrogate recoveries marked with '*' indicates they are outside standard limits .

........
,-~sample 300554-01, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

1
H-07-Cl-0l-05-1 .~

__________ •••1'

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-01

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2842

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 17.3 Date Analyzed: 6/16/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

,/

I
RT EST. CONC. I Q I

======== =============1=====1
- 1 I
_ 1 1

______ 1 ~

- 1_-

1

I CAS NUMBER COMPOUND NAME
1================ =============================
I 1. _
I 2. _
I 3. _
I 4. _
I 5. _
I 6. _
J 7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E-01-06-00
7E
06/10/1997
1130
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-10

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

JB

ND
ND

ND

ND
ND
ND
ND
4.5
ND
ND

ND
ND

ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND

ND

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODI CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANEr

"'~----------------------------------
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E-01-06-00
7E
06/10/1997
1130
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-10 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method
Limit

Reporting
Limit Result

Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1,2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.96
1.4

0.93
1.5

0.92
1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0
7.0
8.9

5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0
50.0
20.0

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E-01-06-00
7E
06/10/1997
1130
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-10 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
105%

89%
93%

106%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
!4-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
TOLUENE-D8

1 ....:....- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

\,.,,, Sample 300555-10, VOLATILES, GC/MS (8260) Page 3 of 3
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
l~

-~
,';'

Lab Report No: 300542 Report Date: 06/05/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-D-01-06-00 ARDL Lab No. : 300542-13
Desc/Location: 7D Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/03/1997
Amount Used: 5 mL QC Batch: 0605TJP7
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1 A1,1-DICHLOROETHENE 1.2 5.0 ND UG/L 1
METHYLENE CHLORIDE 1.3 5.0 ND UG/L 1 "",.;
trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
1, 1, 1-TRICHLOROETHANE ·0.89 5.0 ND UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 ND UG/L 1 I
DIBROMOMETHANE 0.96 5.0 ND UG/L 1 I
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1 I
TOLUENE 0.85 5.0 ND UG/L 1 I
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1 I
1,1,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1 I
l,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1 I
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1 I
l,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1 I
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1 ~,

Sample 300542-13, VOLATILES, GC/MS (8260) Page 1 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-D-01-06-00 ARDL Lab No. : 300542-13 (cont'd)
Desc/Location: 7D Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/03/1997
Amount Used: 5 mL QC Batch: 0605TJP7
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 NO UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 NO UG/L 1
ETHYLBENZENE 0.93 5.0 NO UG/L 1
m & p-XYLENE 1.5 5.0 NO UG/L 1
o-XYLENE 0.92 5.0 NO UG/L 1
STYRENE 1.2 5.0 NO UG/L 1
2-HEXANONE 4.5 20.0 NO UG/L 1
BROMOFORM 2.0 5.0 NO UG/L 1
ISOPROPYLBENZENE 1.1 5.0 NO UG/L 1
1, 1, 2, 2-TETRACHLOROETHANE 3.0 5.0 NO UG/L 1
BROMOBENZENE 1.2 5.0 NO UG/L 1
1,2,3-TRICHLOROPROPANE 2.2 5.0 NO UG/L 1
n-PROPYLBENZENE 1.2 5.0 NO UG/L 1
2-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
4-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
1, 3, 5-TRIMETHYLBENZENE - 1.3 5.0 NO UG/L 1
tert-BUTYLBENZENE 1.0 5.0 NO UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 NO UG/L 1
sec-BUTYLBENZENE 1.3 5.0 NO UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 NO UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 NO UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 NO UG/L 1
n-BUTYLBENZENE 1.3 5.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 NO UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 NO UG/L 1
NAPHTHALENE 2.3 5.0 NO UG/L 1
1,2,3-TRICHLOROBENZENE 1.9 5.0 NO UG/L 1
ACETONE 11. 0 50.0 NO UG/L 1
2-BUTANONE 7.0 50.0 NO UG/L 1

.•" ...•. I 4-METHYL-2-PENTANONE 8.9 20.0 NO UG/L 1,.
Sample 300542-13, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Proj ect No.:

I
I
1

--------------------------- 1
Field ID: H-07-D-01-06-00 ARDL Lab No.: 300542-13 (cont'd) 1

Desc/Location: 7D Lab Filename: 1

Sample Date: OS/29/1997 Received Date: 05/31/1997 I
Sample Time: 1600 Prep. Date: 06/03/1997 1

Matrix: WATER Analysis Date: 06/03/1997 I
Amount Used: 5 mL QC Batch: 0605TJP7 1

% Moisture: NA Level: LOW I
---------------------------- 1

Method Reporting Data Dilution 1

Limit Limit Result Flag Units Factor 1

---------------------------- 1

---------------------------- 1

I
I
I
~

95%
97%

Results
87%

98%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
I ....j.-J

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-13, VOLATILES, GC/MS (8260) Page 3 of 3



Contract: IAAAP

1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

,C Name: ARDL, INC.

EPA SAMPLE NO.

H-07-D-01-06-00

Lflb Code: Case No.: 300542 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 1D: 300542-13

::iample wt/vol: 5.0 (g/mL) mL Lab File 1D: )G2409

(low/med) LOW Date Received: 5/31/97

'.j, !"loi sture: not dec. ---

Coll,mn: ([.,ack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/03/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

-_.._---_._.---_._-------
Number TICs found: o

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CiJ.5 NUMBER 1 COMPOUND NAME 1 RT I EST. CONe. I Q
1================1=============================1========1=============1=====
I 1. ._. 1___ I 1 _
1 2. I I 1 _

C
3.----- 1- ---1- 1
'._ 1 I 1 . _

I _.'i. 1 I 1 _

1 6. I 1 1 _

1 7 • I 1 . 1 __

\ 8. I 1 1 _

9. 1 ._____ I 1 _
10. I 1 1 _

11. __ .. 1 1 1 _

12. I 1 1 _

13 . .. 1:._.. 1._. 1 _
14. I 1 1_______ )
15 . 1 I 1_______ I
16. ._1 I 1______ 1
1 7 . . __. 1 • . . . .. 1 .. _.. . I _.___ _ __ I

18. _ .. 1 1 ._ \ I

19. .. 1 __.. ._._........ 1 ..__.. 1 '

2. 0 . I 1 1 1

2 1 . .... _ .. ....... _._ .. .. I _._____________ __. .. 1.._ ... I
22. .. ..__ ._1 ) 1
23 . _.___________ _ .. .. .. _.__. ..... _.. .__ .... .. i ...._.. ...... .____ _ .......__ .. __.. 1 ,
24 . 1______ 1 I
25 . __.. __._______ __ _.__. .._.. 1 .. __ 4.- .... 1__ 1

26.___ I 1 1
27 . _ .._ .. . .. .. .__ 1 . .._ _ 1 _.. I

I ). 8. I 1 1Ie:-------.- ----.---- ------------------------ :..-----..----~--.---------: .:
1 _ .. .1 .1 1

FORM I VOA-T1C 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
~
,,,,,#

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-D1-01-05-1
7D1
OS/29/1997
1600
SOIL
5 g
33.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-05

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
I, I, I-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-I,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

3.2
2.3

2
1.2
2.3
3.6

2
3.8

0.98
0.98

2.3
1.8
1.1
1.2
1.2

-0.77
1.5
1.5

0.78
1.2
1.7
1.7

1
1.4
1.5
1.2

0.89
1.2
1.3
1.2
1.3

0.87

15.1
15.1
15.1
15.1
15.1
15.1
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

NO

NO

NO

NO

NO

NO

NO

7.6
NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

B

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
I

I

1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

Sample 300542-05, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

~1l1

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-D1-01-05-1 ARDL Lab No. : 300542-05 (cont I d)
Desc/Location: 7D1 Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/02/1997
Amount Used: 5 g QC Batch: 0605TJP6
% Moisture: 33.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.86 7.5 ND UG/KG 1
1, 1, l,2-TETRACHLOROETHANE 0.74 7.5 ND UG/KG 1
ETHYLBENZENE 1.1 7.5 ND UG/KG 1
m & p-XYLENE 1.5 7.5 ND UG/KG 1
o-XYLENE 0.69 7.5 ND UG/KG 1
STYRENE 0.9 7.5 ND UG/KG 1
2-HEXANONE 6.5 30.2 ND UG/KG 1

". r BROMOFORM 1.8 7.5 ND UG/KG 1

I ISOPROPYLBENZENE 1 7.5 ND UG/KG 1

I l,l,2,2-TETRACHLOROETHANE 3.3 7.5 ND UG/KG 1

1 BROMOBENZENE 1.4 7.5 ND UG/KG 1
l,2,3-TRICHLOROPROPANE 3 7.5 ND UG/KG 1
n-PROPYLBENZENE 0.87 7.5 ND UG/KG 1
2-CHLOROTOLUENE 1.2 7.5 ND UG/KG 1
4-CHLOROTOLUENE 1.2 7.5 ND UG/KG 1
1, 3, 5-TRIMETHYLBENZENE .. 0.75 7.5 ND UG/KG 1
tert-BUTYLBENZENE 0.81 7.5 ND UG/KG 1
l,2,4-TRIMETHYLBENZENE 1.1 7.5 ND UG/KG 1
sec-BUTYLBENZENE 0.95 7.5 ND UG/KG 1
p-ISOPROPYLTOLUENE 0.92 7.5 ND UG/KG 1
l,3-DICHLOROBENZENE 1.4 7.5 ND UG/KG 1
l,4-DICHLOROBENZENE 1.5 7.5 ND UG/KG 1
l,2-DICHLOROBENZENE 1.8 7.5 ND UG/KG 1
n-BUTYLBENZENE 1.5 7.5 ND UG/KG 1
l,2-DIBROMO-3-CHLOROPROPANE 3.8 15.1 ND UG/KG 1
l,2,4-TRICHLOROBENZENE 1.7 7.5 ND UG/KG 1
HEXACHLOROBUTADIENE 1.2 7.5 ND UG/KG 1
NAPHTHALENE 2.6 7.5 ND UG/KG 1
l,2,3-TRICHLOROBENZENE 2 7.5 ND UG/KG 1
ACETONE 13.0 75.4 ND UG/KG 1
2-BUTANONE 11.9 75.4 ND UG/KG 1

.ii'>u.!tJ 4-METHYL-2-PENTANONE 5.4 30.2 ND UG/KG 1

'",.

Sample 300542-05, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-D1-01-05-1
7D1
OS/29/1997
1600
SOIL
5 g
33.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-05 (cont'd)

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

__________________________________ 1

---------------------------- 1

I
I
1

I...-.....

Results
100%
106%
106%
105%

Limits
76-141
86-125
78-135
86-129

"if'I'"
Surrogate recoveries marked with '*' indicates they are outside standard limits.

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
1 1 ,2-DICHLOROETHANE-D4
ITOLUENE-D8

I

Sample 300542-05, VOLATILES, GC/MS (8260) Page 3 of



Contract: IAAAP

1£
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIfIED COMPOUNDS

LOName: ARDL. INC.

EPA SAMPLE NO.

I
1 H-07-Dl-0l-05-1 I

1 I

Case No.: 300542 SAS No.: SDG No.: ---

iVl_:.trix: (soil/water) SOIL Lab Sample TD: 300542-05

5.0 (q/mL) 9 Lab file 10: >G2392

(low/men) LOW Date Received: 5/31/97

:-, ;-'i,jisture: not dec. 33.7

S0il ~xtract Volume: --- (uL)

Date Analyzed: 6/02/97

Dilut1.c)t; fact.or: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

- .-.. ". __ ._- - _.- .-._-_..... '-.'._.'-...,'--- ._-_._---_.._-_.-----.....•._..-.... _.._._--------_.__._-.-_....__._----------------_._------_._-------~ ..
i

CA~; NUM2,:~~H I COMPOUND Ni\.:VIE: 8T I EST. CONC. ()
;================1=============================1========1=============1=====1

1. 1 1 1 1 1

2. I I I 1 1C:--------------:---- --------- I: :_ :
I :).____ 1_ 1 1 1_ I

6. I I I I 1
'I. 1______ __1__ I I 1
o. I I I I_I
9 . 1 I 1 I I

10. 1 I 1 I

11 . I 1 1 _

12. 1 I 1__

1 -~ . I ~~______________ _ 1 _

1:" . 1 1 _

1') . 1 .____________ _ 1 _

16. _1_ 1 _
1-/. 1 .:... . 1 _

I :':-3. 1__ 1 _
19 . 1 __.________________________________ _ 1 _

2:J. I 1 _
2.1 . ... _ . . . 1 _

22 . _ I _ I .
2 3 . _._____________________ _ . 1 _ I _

24- . 1 .__ 1 _

25 . _. . __. .__ , ~__, 1 _

2ti._________ .1 1 _
27 . ._________ _ . 1_______ _ 1 _

I ~~ B.________________ 1_ 1 _

,0'------------- ------------ _I 1-
, -_____ .... __ 1 1_~ 1
I , _ _ I _ . 1 1

fORM I VOA-TIC 1/87 Rev.



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

H-07-E-Ol-06-00 :)
----- 1

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 10: 300555-10

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: )K5061

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I--.

I
EST. CONC. 1 Q I

=============1=====1
- 1 1
_ 1 I
_ I_~.

_ I~ J

I
1 CAS NUMBER I COMPOUND NAME RT
1================ ============================= ========
I 1. _
I 2. _
I 3. _
I 4. _
I 5. _

6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22, _
23, _
24. _
25. _
26. _
27. _
28. _
29. _
30. (

________________________________I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

I Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)

I Proj ect No.: 5644V Analytical Method: 8260A

I Prep Method: SW5030

I
I Field ID: H-07-E1-01-05-1 ARDL Lab No. : 300554-09 (cont I d)

I Desc/Location: E1 @ l' Lab Filename:

I Sample Date: 06/10/1997 Received Date: 06/13/1997

I Sample Time: 1129 Prep. Date: 06/16/1997

I Matrix: SEDIMENT Analysis Date: 06/16/1997

I Amount Used: 5 g QC Batch: 0624TJP1

I % Moisture: 18.7 Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I CHLOROBENZENE 0.7 6.2 ND UG/KG 1

I 1, 1, 1, 2-TETRACHLOROETHANE 0.6 6.2 ND UG/KG 1

I ETHYLBENZENE 0.86 6.2 ND UG/KG 1

I m & p-XYLENE 1.2 6.2 ND UG/KG 1

I o-XYLENE 0.57 6.2 ND UG/KG 1

""•.1 STYRENE 0.74 6.2 ND UG/KG 1
2-HEXANONE 5.3 24.6 ND UG/KG 1

.....~ BROMOFORM 1.5 6.2 ND UG/KG 1

I ISOPROPYLBENZENE 0.81 6.2 ND UG/KG 1

I 1, 1, 2, 2-TETRACHLOROETHANE 2.7 6.2 ND UG/KG 1

I BROMOBENZENE 1.2 6.2 ND UG/KG 1

I 1, 2, 3-TRICHLOROPROPANE 2.5 6.2 ND UG/KG 1

I n-PROPYLBENZENE 0.71 6.2 ND UG/KG 1

I 2-CHLOROTOLUENE 0.96 6.2 ND UG/KG 1

I 4-CHLOROTOLUENE 0.98 6.2 ND UG/KG 1

I 1, 3, 5-TRIMETHYLBENZENE 0.62 6.2 ND UG/KG 1
tert-BUTYLBENZENE 0.66 6.2 ND UG/KG 1
l,2,4-TRIMETHYLBENZENE 0.86 6.2 ND UG/KG 1
sec-BUTYLBENZENE 0.77 6.2 ND UG/KG 1
p-ISOPROPYLTOLUENE 0.75 6.2 ND UG/KG 1
1,3-DICHLOROBENZENE 1.1 6.2 ND UG/KG 1
l,4-DICHLOROBENZENE 1.2 6.2 ND UG/KG 1
1,2-DICHLOROBENZENE 1.5 6.2 ND UG/KG 1
n-BUTYLBENZENE 1.2 6.2 ND UG/KG 1
1,2-DIBROMO-3-CHLOROPROPANE 3.1 12.3 ND UG/KG 1
1,2,4-TRICHLOROBENZENE 1.4 6.2 ND UG/KG 1
HEXACHLOROBUTADIENE 0.96 6.2 ND UG/KG 1
NAPHTHALENE 2.1 6.2 ND UG/KG 1
1, 2, 3-TRICHLOROBENZENE 1.6 6.2 ND UG/KG 1
ACETONE 10.6 61. 5 ND UG/KG 1
2-BUTANONE 9.7 61.5 ND UG/KG 1

.-J 4-METHYL-2-PENTANONE 4.4 24.6 ND UG/KG 1

\.."
Sample 300554-09, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

,.. '.

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E1-01-05-1
E1 @ l'
06/10/1997
1129
SEDIMENT
5 g
18.7

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-09 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

I
I
I
~

Results
112%
116%
120%
108%

Limits
76-141
86-125
78-135
86-129

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 -:-- --:---:--::---_

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-09, VOLATILES, GC/MS (8260)
~

Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO,

L~Name: ARDL, INC, Contract: IAAAP
H-07-El-0l-05-1

Lab Code: Case No,: 300554 SAS No.: SDG No,: ---

Matrix: (soil/water) SOIL Lab Sample 10: 300554-09

Sample wt/vol: 5,0 (g/mL) g Lab File 10: )G2846

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 18.7

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

==========================~==========

COMPOUND NAME
I
I CAS NUMBER
1================
1 1. _
I 2. _

i ....~. _

RT EST. CONC. Q
============= =====

,"'{
-------

6, _
7, _
8, _
9, _

10, _
11. _
12. _
13, _
14. _
15, _
16, _
17, _
18. _
19, _
20, _
21. _
22, _
23, _
24, _
25. _
26, _
27, _
? 8 , _

I'....
1 --- _

FORM I VOA-TIC 1/87 Rev,



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-F-01-06-00 ARDL Lab No.: 300555-06
Desc/Location: STATION F Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 0909 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1

~.l,l-DICHLOROETHENE 1.2 5.0 ND UG/L 1
METHYLENE CHLORIDE 1.3 5.0 12.4 B UG/L 1 "/

trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
l,l,l-TRICHLOROETHANE 0.89 5.0 ND UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1 ~

Sample 300555-06, VOLATILES, GC/MS (8260) Page 1 of 3
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F-01-06-00
STATION F
06/10/1997
0909
WATER
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-06 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Limits Results I
82-125 108% I
89-127 90% I
79-130 95% .~
84-122 109%

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 ----:- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-06, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

L~Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300555 SAS No.:

H-07-F-Ol-06-00

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-06

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >K5057

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

I CAS NUMBER I COMPOUND NAME RT EST. CONC. Q
1================ ============================= ======== ============= =====
I 1. _
I 2. _
t"'-'''l . _

'\-..- .~.------ ---------------- -----
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _

15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

,~~ ._------
1~ : _

1 ---

FORM I VOA-TIC 1/87 Rev.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

'"..,1
Lab Report No: 300554 Report Date: 06/26/1997

I Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) I
I Proj ect No.: 5644V Analytical Method: 8260A I
I Prep Method: SW5030 I
I I
I Field ID: H-07-FI-0I-05-01 ARDL Lab No.: 300554-02 I
I Dese/Location: STATION Fl @ 0-1' Lab Filename: I
I Sample Date: 06/10/1997 Received Date: 06/13/1997 I
I Sample Time: 0910 Prep. Date: 06/16/1997 I
I Matrix: SEDIMENT Analysis Date: 06/16/1997 I
I Amount Used: 5 g Instrument ID: I
I Final Volume: 5 mL QC Batch: 0624TJPl I
I % Moisture: 18.6 Level: LOW I
I I
I Method Reporting Data Dilution I
I Parameter Limit Limit Result Flag Units Factor I
I I
I DICHLORODIFLUOROMETHANE 2.6 12.3 NO UG/KG 1 I
I CHLOROMETHANE 1.8 12.3 NO UG/KG 1 I
I VINYL CHLORIDE 1.6 12.3 NO UG/KG 1 I
I BROMOMETHANE 0.97 12.3 NO UG/KG 1 I
I CHLOROETHANE 1.8 12.3 NO UG/KG 1 I
I TRICHLOROFLUOROMETHANE 2.9 12.3 NO UG/KG 1 -'I l,l-DICHLOROETHENE 1.6 6.1 NO UG/KG 1

I METHYLENE CHLORIDE 3.1 6.1 8.3 B UG/KG 1 j
I

I trans-1,2-DICHLOROETHENE 0.8 6.1 NO UG/KG 1 I
I 1,1-DICHLOROETHANE 0.8 6.1 NO UG/KG 1 I
I CARBON DISULFIDE 1.8 6.1 NO UG/KG 1 I
I 2,2-DICHLOROPROPANE 1.5 6.1 NO UG/KG 1 I
I cis-l,2-DICHLOROETHENE 0.86 6.1 NO UG/KG 1 I
I BROMOCHLOROMETHANE 1 6.1 NO UG/KG ~ I
I CHLOROFORM 0.98 6.1 NO UG/KG 1 I
I 1,1,1-TRICHLOROETHANE 0.63 6.1 NO UG/KG 1 I
I 1,1-DICHLOROPROPENE 1.2 6.1 NO UG/KG 1 I
I CARBON TETRACHLORIDE 1.2 6.1 NO UG/KG 1 I
I BENZENE 0.64 6.1 NO UG/KG 1 I
I 1,2-DICHLOROETHANE 1 6.1 ND UG/KG 1 I
I TRICHLOROETHENE 1.4 6.1 ND UG/KG 1 I
I 1,2-DICHLOROPROPANE 1.4 6.1 ND UG/KG 1 I
I BROMODICHLOROMETHANE 0.81 6.1 ND UG/KG 1 I
I DIBROMOMETHANE 1.2 6.1 ND UG/KG 1 I
I ciS-l,3-DICHLOROPROPENE 1.2 6.1 ND UG/KG 1 I
I TOLUENE 0.98 6.1 ND UG/KG 1 I
I trans-1,3-DICHLOROPROPENE 0.72 6.1 ND UG/KG 1 I
I 1,1,2-TRICHLOROETHANE 1 6.1 ND UG/KG 1 I
I 1,2-DIBROMOETHANE 1.1 6.1 ND UG/KG 1 I
I TETRACHLOROETHENE 0.96 6.1 ND UG/KG 1 I
I 1,3-DICHLOROPROPANE 1.1 6.1 ND UG/KG 1 I
I .-.,
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-Fl-OI-05-01
STATION Fl @ 0-1'
06/10/1997
0910
SEDIMENT
5 g
5 mL
18.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300554-02 (cont'd)

06/13/1997
06/16/1997
06/16/1997

0624TJPl
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DIBROMOCHLOROMETHANE
CHLOROBENZENE
1,1,1,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1,3,5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE

0.71
0.70
0.6

0.86
1.2

0.57
0.74
5.3
1.5

0.81
2.7
1.2
2.5

0.71
0.96
0.98
0.61
0.66
0.86
0.77
0.75
1.1
1.2
1.5
1.2
3.1
1.4

0.96
2.1
1.6

10.6

6.1
6.1
6.1
6.1
6.1
6.1
6.1

24.6
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1

12.3
6.1
6.1
6.1
6.1

61.4

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND
ND
ND
ND

ND

ND
ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1

1

1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
1

1

1

1
1

1

1
1
1

1
1
1
1
1

\;...,,,,,-----------------------------------------
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-FI-0I-05-01
STATION Fl @ 0-1'
06/10/1997
0910
SEDIMENT
5 g
5 mL
18.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300554-02 (cont'd)

06/13/1997
06/16/1997
06/16/1997

0624TJPl
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

9.7 61.4 ND UG/KG 1
4.4 24.6 ND UG/KG 1

Limits Results ~76-141 104%
86-125 112%
78-135 106%
86-129 109%

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300554-02, VOLATILES, GC/MS (8260) ---.Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
~

L~Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300554 SAS No.:

EPA SAMPLE NO.

I
H-07-Fl-0l-05-011

________ 1

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample 10: 300554-02

Sample wt/vol: 5.0 (g/mL) g Lab File 10: )G2843

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 18.6

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1================ ============================= ======== ============= =====
I 1. _
1 2. _
~3. _

.\...-'~ :------
----------------6. _

7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _

...

" .J • _
1 --- _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G-01-06-00
7G
06/10/1997
1040
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-09

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
l,l,l-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
l,l,2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ND

ND

ND

ND

ND

ND

ND

11.6
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1

1

1

1
1
1

1

1

1
1

1

1
1

1
1
1

1
1
1
1
1
1
1
1
1
1
1

I
I

J--..

I
I
I
I

.........
,.I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-G-01-06-00 ARDL Lab No. : 300555-09 (cont I d)
Desc/Location: 7G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1040 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1- 2-HEXANONE 4.5 20.0 ND UG/L 1

~ BROMOFORM 2.0 5.0 ND UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1

I 1,1,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1

I BROMOBENZENE 1.2 5.0 ND UG/L 1

I 1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1

I n-PROPYLBENZENE 1.2 5.0 ND UG/L 1

I 2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1

I 4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1, 2, 3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1

/F.'""- 4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1
'",,,,,..

Sample 300555-09, VOLATILES, GC/MS (8260) Page 2 of 3
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Project No.:

I
1

I
-::-:--=-=--=----__::-:-------::-__=-----------:-------------1

Field ID: H-07-G-01-06-00 ARDL Lab No.: 300555-09 (cont'd) I
Desc/Location: 7G Lab Filename: I
Sample Date: 06/10/1997 Received Date: 06/13/1997 I
Sample Time: 1040 Prep. Date: 06/16/1997 1
Matrix: WATER Analysis Date: 06/16/1997 I
Amount Used: 5 mL QC Batch: 0617LS8 I
% Moisture: NA Level: LOW 1

------------------------- 1
Method Reporting Data Dilution 1

Limit Limit Result Flag Units Factor I
--------------------------- 1

--------------------------- 1

1

I
I
~

Results
104%

89%
94%

103%'

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
1 4 - BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
!TOLUENE-D8

1 --------------------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-09, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

L~Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300555 SAS No.:

H-07-G-Ol-06-00

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-09

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: )K5060

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I I
1 CAS NUMBER COMPOUND NAME RT EST. CONC. I Q
1================ ============================= ======== =============1=====
I 1. 1 _

1"""'2. 1---

",."'4 : ------:---
5. 1 _
6. _
7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

""I;I,B • _

'",,) .-------
130. _
1 --- _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 .0_.

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Parameter

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODI CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

Method
Limit

Data
Flag

B

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Sample 300554-13, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

I Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)

I Proj ect No.: 5644V Analytical Method: 8260A

I Prep Method: SW5030

I
I Field ID: H-07-G1-01-05-01 ARDL Lab No. : 300554-13 (cont I d)

I Desc/Location: SITE G1 @ l' Lab Filename:

I Sample Date: 06/10/1997 Received Date: 06/13/1997

I Sample Time: 1045 Prep. Date: 06/16/1997

I Matrix: SEDIMENT Analysis Date: 06/16/1997

I Amount Used: 5 g QC Batch: 0624TJP1

I % Moisture: 24.4 Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I CHLOROBENZENE 0.75 6.6 ND UG/KG 1

I 1,1,1,2-TETRACHLOROETHANE 0.65 6.6 ND UG/KG 1

I ETHYLBENZENE 0.93 6.6 ND UG/KG 1

I m & p-XYLENE 1.3 6.6 ND UG/KG 1

I o-XYLENE 0.61 6.6 ND UG/KG 1

/"....1 STYRENE 0.79 6.6 ND UG/KG 1

'""1
2-HEXANONE 5.7 26.5 ND UG/KG 1
BROMOFORM 1.6 6.6 ND UG/KG 1

I ISOPROPYLBENZENE 0.87 6.6 ND UG/KG 1

I l,l,2,2-TETRACHLOROETHANE 2.9 6.6 ND UG/KG 1

1 BROMOBENZENE 1.2 6.6 ND UG/KG 1

I 1,2,3-TRICHLOROPROPANE 2.6 6.6 ND UG/KG 1
n-PROPYLBENZENE 0.77 6.6 ND UG/KG 1
2-CHLOROTOLUENE 1 6.6 ND UG/KG 1
4-CHLOROTOLUENE 1.1 6.6 ND UG/KG 1
1,3,5-TRIMETHYLBENZENE 0.66 6.6 ND UG/KG 1
tert-BUTYLBENZENE 0.71 6.6 ND UG/KG 1

1,2,4-TRIMETHYLBENZENE 0.93 6.6 ND UG/KG 1
sec-BUTYLBENZENE 0.83 6.6 ND UG/KG 1
p-ISOPROPYLTOLUENE 0.81 6.6 ND UG/KG 1
1,3-DICHLOROBENZENE 1.2 6.6 ND UG/KG 1
1,4-DICHLOROBENZENE 1.3 6.6 ND UG/KG 1
1,2-DICHLOROBENZENE 1.6 6.6 ND UG/KG 1
n-BUTYLBENZENE 1.3 6.6 ND UG/KG 1
1,2-DIBROMO-3-CHLOROPROPANE 3.3 13.2 ND UG/KG 1
1,2,4-TRICHLOROBENZENE 1.5 6.6 ND UG/KG 1
HEXACHLOROBUTADIENE 1 6.6 ND UG/KG 1
NAPHTHALENE 2.2 6.6 ND UG/KG 1
1,2,3-TRICHLOROBENZENE 1.7 6.6 ND UG/KG 1
ACETONE 11.4 66.1 ND UG/KG 1
2-BUTANONE 10.4 66.1 ND UG/KG 1

i.,..~1'-," 4-METHYL-2-PENTANONE 4.8 26.5 ND UG/KG 1
\..
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: SW5030

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G1-01-05-01
SITE G1 @ l'
06/10/1997
1045
SEDIMENT
5 g
24.4

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-13 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0624TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

I
I
I
I

"""""""

Results
112%

121%
131%
112%

Limits
76-141
86-125
78-135

86-129

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8 .

I ----------------__~:---~ '~
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-13, VOLATILES, GC/MS (8260) Page 3 of



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

L\.-r Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
H-07-Gl-0l-05-011
-- 1

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-13

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2847

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 24.4

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1================ ============================= ======== ============= =====
I 1. _
I 2. _

,...~,·3 . _

.~.~ ..-------
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _

1I" ..J • _

1 --
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
l1atrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H-01-06-00
7H
06/09/1997
1415
WATER
5 mL
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-11

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROl1ETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NO

NO

NO

NO

NO

NO

NO

11.7

NO

NO
NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1

1

1

1

1

1

1
1

1

1
1

1

1
1

1

1

1

1

1
1
1
1

1

1

1
1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

1 Project Name: IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)

I Proj ect No.: 5644V Analytical Method: 8260A

I Prep Method: 5030A

I
I Field ID: H-07-H-01-06-00 ARDL Lab No.: 300552-11 (cont I d)

1 Desc/Location: 7H Lab Filename:

1 Sample Date: 06/09/1997 Received Date: 06/10/1997

1 Sample Time: 1415 Prep. Date: 06/10/1997

1 Matrix: WATER Analysis Date: 06/10/1997

I Amount Used: 5 mL Instrument ID:

I Final Volume: 5 mL QC Batch: 0616TJP9

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

1 Parameter Limit Limit Result Flag Units Factor

I
1 DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1

1 CHLOROBENZENE 0.96 5.0 ND UG/L 1

I 1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1

1 ETHYLBENZENE 0.93 5.0 ND UG/L 1

,-1 m & p-XYLENE 1.5 5.0 ND UG/L 1
" o-XYLENE 0.92 5.0 ND UG/L 1

'-r STYRENE 1.2 5.0 ND UG/L 1
2-HEXANONE 4.5 20.0 ND UG/L 1
BROMOFORM 2.0 5.0 ND UG/L 1
ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1
l,l,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
l,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
l,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
l,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1

,.~-J ACETONE 11.0 50.0 ND UG/L 1

""-
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ARDL , INC.
Rt. 15E , Mt. Vernon Airport Industrial Park

Mt. Vernon , Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H-01-06-00
7H
06/09/1997
1415
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-11 (cont'd)

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

7.0 50.0 ND UG/L 1
8.9 20.0 ND UG/L 1

Limits Results I
82-125 114% -.,
89-127 99%
79-130 101%
84-122 112%

'* I indicates they are outside standard limits.

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300552-11, VOLATILES, GC/MS (8260) Page 3 of 3 --.,



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

AHDL, INC. Contract: IAAA?

EPA SAMPLE NO.

1

1 H-07-H-01-06-00
I

L,=tb Code: Case No.: 300552 SAS No.: SDG No.: ---

Lab Sample 1D: 300:.52-11

::';,:111'pL"" wt/vol: 5.0 f'}/mL) mL Lab !:' i leI D : >K4982

(low/med) LOW Date Received: 6/10/97

.~ Moisture: not dec. --- Date Analyzed: 6/10/97

Di::'ution r'",ctor-: 1.0

SOIl extract Volume: --- luLl Soil Aliquot Volume: fuL)

Q

=====1

J

RT 1 EST, CONC. I
========1=============
---------, _.__._-_._-- -_._-----
_____ 1 -

_ 1 -

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

COMPOI.HJ [) NAt"!E

u

=============================

8. _
'.1. _

10.

_ .._._-_ .•. ----_. _.._.__._._._.- ---

Number TICs found:

,;.<\:3 NUi"IBER

i================
1. ... _. . . .

2. _
____ I
___ I
___ I
___ I
___ I

_ I
___ I
_ __ I
_ __ I

_ __ I
11 . . I _ __ I
12. 1 I

1. 3 . ._.__ _.__ ._1 _. _. _ __. .. ..__.___ _ __. J

14. 1 i
1''), . .1 .___ _. . . 1 1
1 t) , 1 . 1______ _ ! I
11, _.. .. __ ... ..__.. 1_._. ...__ _ 1 _ __ 1. 1
1::;, i_ I , I
1 'J , .._ __. .._ I ._.__ ._. ..__ .._ ._. .. .1 _. . . J 1 1

2 iI , ,.__. 1 1 I I
21 . _.._.. .__ ._, ._. I ....._.__._.. .._... ._. I ._._. ! .. I
~ ;~ , __. ._. ._1. ... I , I
"2:J , . .. ._ i . ._._ . __ 1 . 1 1

24 . .._ I .___ I .__ 1 I

G5 • . 1 _ .... . .... 1 ~_. I _ 1

~b. . I . I I _I
2 I' .. . . 1 . . . . 1 1 1

28. . 1 I I I

!O:==~===-~:-==~--·---··_-- : 1,_.:
1_._. ._-_..__.. .1 _.. . . .. . . I . 1 1

.C: --.--------
I ., _

6 .
"7. _

fORM I VOA-TIC 1/87 Rev.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-H1-01-05-01 ARDL Lab No. : 300552-03
Desc/Location: 7H1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1410 Prep. Date: 06/12/1997
Matrix: SEDIMENT Analysis Date: 06/12/1997
Amount Used: 5 g Instrument ID:
Final Volume: 5 mL QC Batch: 0616TJP1
% Moisture: 17.9 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 2.6 12.2 NO UG/KG 1
CHLOROMETHANE 1.8 12.2 NO UG/KG 1
VINYL CHLORIDE 1.6 12.2 NO UG/KG 1
BROMOMETHANE 0.96 12.2 NO UG/KG 1
CHLOROETHANE 1.8 12.2 NO UG/KG 1 1.,
TRICHLOROFLUOROMETHANE 2.9 12.2 NO UG/KG 1
1,1-DICHLOROETHENE 1.6 6.1 NO UG/KG 1 ,
METHYLENE CHLORIDE 3 6.1 18.8 B UG/KG 1 I
trans-1,2-DICHLOROETHENE 0.79 6.1 NO UG/KG 1 I
l,l-DICHLOROETHANE 0.79 6.1 NO UG/KG 1 I
CARBON DISULFIDE 1.8 6.1 NO UG/KG 1 I
2,2-DICHLOROPROPANE 1.5 6.1 NO UG/KG 1 I
cis-1,2-DICHLOROETHENE 0.85 6.1 NO UG/KG 1 I
BROMOCHLOROMETHANE 1 6.1 NO UG/KG 1 I
CHLOROFORM 0.97 6.1 NO UG/KG 1 I
1,1,1-TRICHLOROETHANE 0.62 6.1 NO UG/KG 1 I
1,1-DICHLOROPROPENE 1.2 6.1 NO UG/KG 1 I
CARBON TETRACHLORIDE 1.2 6.1 NO UG/KG 1 I
BENZENE 0.63 6.1 NO UG/KG 1 I
1,2-DICHLOROETHANE 0.99 6.1 NO UG/KG 1 I
TRICHLOROETHENE 1.3 6.1 NO UG/KG 1 I
1,2-DICHLOROPROPANE 1.3 6.1 NO UG/KG 1 I
BROMODICHLOROMETHANE 0.8 6.1 NO UG/KG 1 I
DIBROMOMETHANE 1.2 6.1 NO UG/KG 1 I
cis-1,3-DICHLOROPROPENE 1.2 6.1 NO UG/KG 1 I
TOLUENE 0.97 6.1 NO UG/KG 1 I
trans-1,3-DICHLOROPROPENE 0.72 6.1 NO UG/KG 1 I
1, 1, 2-TRICHLOROETHANE 0.99 6.1 NO UG/KG 1 I
1,2-DIBROMOETHANE 1.1 6.1 NO UG/KG 1 I
TETRACHLOROETHENE 0.95 6.1 NO UG/KG 1 I
1,3-DICHLOROPROPANE 1 6.1 NO UG/KG 1 J"..,..,

Sample 300552-03, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: S030A



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H1-01-05-01
7H1
06/09/1997
1410
SEDIMENT
5 g
5 mL
17.9

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-03 (cont'd)

06/10/1997
06/12/1997
06/12/1997

0616TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

9.6 60.9 NO UG/KG 1
4.4 24.4 NO UG/KG 1

Limits Results
A""I"~

76-141 108%
86-125 117%
78-135 115%
86-129 105%

I * I indicates they are outside standard limits.

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
!4-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300552-03, VOLATILES, GC/MS (8260) Page 3 of 3



H:
VOLATIL~ ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

LOName: ARDL, [NC. Contract: IAAAf'

EPA SAMPLE NO.

I
H-07-Hl-01-05-011,

Case No.: JUU5~2 SAS ~0.: SDG ~lo.: ---

~atrix: (soil/water) SOIL Lab Sample ID: 300552-l)3

:;arnple wt./val: 5.0 (g/mL) (J Lab File Ill: >G252.2

L:::ve 1 : (low/mel'll LOW Date Received: 6/10/97

'., iVlol ~;ture: not dec. 17.9 Date Analyzed: 6/12/97

Co~umn:(pack/C6pJ CAP Dilution Facti)~: 1.n

:~·)il I~xtract Volume: --- (uL) SolI Aliquot Volume: (uL)

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

-_.--_._----_.. _. __._---- ---------_.----------------- --------------
I

CA::~ l\;: ;jv1c:E:.c~ COMl?C:';i'JD NAME: HT I EST. CorK. I Q 1

I~~============== =============================1========1=============1=====1
1.7613, Ethan'?,1,1,2-trichloro- I I 1 I

l,2,2-trifluoro- I 3.79 92. IJNB I

0:. unknown__._._ . ._ ~. 211.11 2 1 8. :~ I

1 4 . __ __. I :_ I . ._ I _

1 '). _. .__ _ i 1 . 1 _

I 6 . __. ...... ..__.._ _ ._.. .._.. .. .. I I .. 1 _
'I . 1 1 1 _

0. .... 1 ... . .. __....__ . .._.. 1 ._.._ ....._... __ 1_. ._ ..._.... _..__..._. .1 ..... _
':i. _ .. 1 ....__ _ .. , 1 1__.__

LU • .... _._..._..__.. 1 . . . . I ......... _.__. . _ 1 .__.._.. I . _

11 . 1 1 1 __ 1. _
1:1. • .. .._._._1 . .._...:.. .. .._.. _._1 .. ._.__ 1 _
1 J . I . 1 1 _

1 q, • .__...... 1 .. ..... .._.______ ___ I 1 _

1 S . . 1_____ I 1 _
16 . ... .. __.. 1 ...._. __.__. 1__ ___.__ 1__

17 . , 1 1 _

1 (', . I .. _ I I _
1':i . ._. 1 1 1 _
2 () • . 1._. . .__.__.. _. .________________ ___.. . 1 1 _
21. I .________ I I I
22 ... . I . . ._... _ . 1 ..._.... 1 1

23 . _. 1 1 I I
24. .. ..... 1 . 1 .__ I . .. 1 .1
2-j . . . ._, .. . 1 1 I I

~: 6 . _...... _.. .. . _.._. I .. ..__ .__ .. .._...._.. . .. .. I _._.._.. . I . I 1

,c5: ~~==~~~=:< :=~=:=-=~~. :=-_:=-~~:=:-_-=:----_ i=--- ~: i..---.----~--- i---i
.... _..__ .._ . ._.. 1 _ _ .. _ .__ .._._.. __ .. 1 .._ __.. 1 _._. ._.. 1 .._..1

FORM I VOA-TIC 1/87 RI~v.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-I-01-06-00
7I
06/09/1997
1245
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-12

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMOD I CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NO

NO
NO

NO
NO
NO

NO
10.4

NO
NO
NO

NO
NO
NO

NO

NO
NO
NO

NO
NO
NO

NO

NO

NO

NO

NO
NO

NO
NO
NO
NO

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

,/

I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-I-01-06-00 ARDL Lab No. : 300552-12 (cont I d)
Desc/Location: 7I Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1245 Prep. Date: 06/10/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 5 mL Instrument ID:
Final Volume: 5 mL QC Batch: 0616TJP9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1
CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1
2-HEXANONE 4.5 20.0 ND UG/L 1
BROMOFORM 2.0 5.0 ND UG/L 1
ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1
1, 1, 2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1, 2, 3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1

c+"'C, I ACETONE 11.0 50.0 ND UG/L 1

'J'
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-I-01-06-00
7I
06/09/1997
1245
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-12 (cont'd)

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

7.0 50.0 NO UG/L 1
8.9 20.0 NO UG/L 1

Limits Results
~82-125 115%

89-127 102% '-<",/
I

79-130 104% I
84-122 114% I

I
'*' indicates they are outside standard limits.

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
\4-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300552-12, VOLATILES, GC/MS (8260) """""Page 3 of 3



Q Nam.:::

iF.:
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIfIED COMPOUNDS

Con trac t: IAAAP

EPA SAMPLE NO.

I
1 H-07-I-OI-06-00 1

1 1

Case "Jo.: 3()f)S~2 SAS Nt;.: SOC; No.: ---

1"ia tr i x: r so i :/-""a tt",r) WATER Lab Sample 10: 300552-12

::;,-:llllple wt/vol.: 5.0 (cJ/rnL) mL Lab Fi If? 10: >K4:983

(low/me(]1 LOW Date Receiveo: 6/10/97

.;, i"!o i s t.ure: not rl.ec. ---

Soil extract Volume: --- luL)

Date Analyzed: 6/10/97

Dilution Factor: 1.0

Soil Aliquot Volume: ( uL)

Numi)er TICs four.d: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
CAS Nl.n-li3EH. 1 CO!"lPOl.JM.:' NAi"lE 1 RT I EST. CONe. \ Q I

!~===============I=============================I========1=============1=====1

I 1. II)nk~,()'",n 7.96 I 5.IJ 1
2. I. I 1 1

C ~ :==-=---==: -.'-"-' .-.------- ------: ::
j • '). . .~ I __. __. ._ 1. .__ 1 I

6. __. _I I 1. '
'7 • ....__.......__ .._1 .. ... ..__ . .. 1_.....__.._. 1 1
:3. i .. 1_.__ 1 1
9 ....._.. ._._ ...... 1._._.. . ._......._..... . . ._... ....._.._._._1._. __...._....__..._._._...._.__ 1..._._.1

1 () .. . I . .. , , I . I
11 ..._. ._ ..... , . ._. . . . 1 ._ 1 I

1 2 ._. 1 I __ I 1

1 3 . "'_''''_''''_'_'_''' ' ! . .__... ... _ .._ 1 .. I I

14.! I I I
1. 5 . ._...... . I ._~__... ...__.. \ _ I _ _ __ I
16 . . 1__ ' 1 ,
1? . ._...__...._ .. 1 .__ .._... . .__......_... I ......_...._.__ 1 . .______ _ !
l.~ .... 1 . . ... I __. ! _ 1

1 'J . . ..__ 1_._ . ._ I I __..__. I

L (). I I. I I
2 1 . .. __.... __...._._._ I _ ... ...__. . .._, __ 1__.__.._. I

L Z • 1..__ I I I
~2 .:: • _. .... .__..... 1_. ..._ .. .". ... . 1__. . 1__.. J

24- .. ._ I I I I
2 ') . _._"."._"._.._.__ I . .__.__ _ ,,_ I ' ""' '_ ~ _ _""'_'_ I
~; ;) • i_I I I

I ?/. _.._... . ._.1 . .... . .__. ._..._ ..__.. 1_.._ .._.__._..__ 1 __.. . ,

dL==-==--=-_ .=:=-~::===_=---- __==-- _=--:: -=-==:======:==i
I _.._.. _._ _ .. I .__ _ _..__ .._.. __._._ _._ _. __ _. __ __.._ . I __ ._ __ _. 1" _ _.. I __..__ 1

FORH .r VOA-TIC 1/8'7 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~ .

..•..~.)

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method; 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
tvlatrix;
Amount Used:
Final Volume:
% Moisture:

H-07-I1-01-05-01
7I1
06/09/1997
1237
SEDIMENT
5 g
5 mL
25.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-06

06/10/1997
06/20/1997
06/20/1997

0623SAJ3
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
l,l,l-TRICHLOROETHANE
1,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMOD I CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
l,l,2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE

2.8
2

1.7
1.1

2

3.2
1.7
3.4

0.87
0.87

2

1.6
0.94
1.1
1.1

0.69
1.3
1.3

0.70
1.1
1.5
1.5

0.89
1.3
1.3
1.1

0.79
1.1
1.2

1
1.2

13 .5
13 .5
13 .5
13 .5
13 .5
13 .5

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7

ND
ND
ND
ND
ND
ND

ND
7.2
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

B

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

~
,.,",
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA k~ AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-Il-01-05-01
7Il
06/09/1997
1237
SEDIMENT
5 g
5 mL
25.7

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-06 (cont'd)

06/10/1997
06/20/1997
06/20/1997

0623SAJ3
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

10.6 67.3 ND UG/KG 1
4.8 26.9 ND UG/KG 1

Limits Results ~i
76-141 101%
86-125 101%
78-135 100%
86-129 104%

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
jTOLUENE-D8
1 ---:- :-::--__::--:--:--:---:__

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-06, VOLATILES, GC/MS (8260) Page 3 of 3



iE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

A,hiL, 1 ;'Ill .• ContrAct: TAAAP

Case No.: 300552 SAS No.:

EPA SAMPLE NlJ o

1 I

I H-07-I1-0l-05-011
!-----------------!

SOG ~jo.: ---

~iltrix: (soi '!w~ter) SOIL lilD S~mple 10: 300552-06

:)Jmple wt/vol: 5.il (g/mL) lj LaO F i 1e I D: >Ci2876

Level: (low/meo) LljW Date Received: 6/[0/97

~i, i"! l) i s t '.I r e: not l1 e c. 2 5 . 7

~oil ex~ract Volume: --- ( u L )

Date Analyzed: 6/21)/97

[: j, I. T. ion ;=? c t (: r : 1 . (,

Soi 1 A1 iquQt Volume: ( u L )

Nl.Jmber TICs round: (J

CONCENTRATION UNITS:
(ug/L or ug/~g) ugjKg

----------------------------------------------------------------------------- .

1 i
CAS ~i lJ ~ 2: t ;~ i cnMP0 lJ Nn :Ij A"1Elk liE ST. UHl:.. ! :1

i~===============I===~=~=======================i========i=============I=====j

! . 1. 1 I I - i - 1

I 2. 1 --- 1 1 '

'<::·============i=======================~=_==== ==-==-====:=====-====-====:=====:i 60 1 1 -----1
1 7· 1 --------1------------- 1

~· i - -----1
9 ' I· 1 --------- ------------- -----1

18· 1 1

11· 1 1 1

12 1 1 I
130 1 ~ 1 !
14· 1 1 !
15· 1 ! 1 1

16· , 1 1 1

17· 1 1 1 1

18· 1 1 1 1

19 - i I _ 1 i
20 1 1 1 1
21 . 1 1 1 1

22· ! 1 1 1

23 1 1 ---------- 1 1
24 1 1 1 1 1

25 1 1 1_- 1 1
26· 1 1 I ~ I-- I
27· 1 1 1 1 1

I ·~v ., (<Jo I I 1 1 1

i~============!=============================i========i=============I=====!
f"UHM I VOA-T[( 1/:i7 Kev.



ARDL~ INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~
.<,,,',~

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
5 mL
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, I-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

ND
ND
ND
ND
ND
ND
ND

11.3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1
1

1
1

1

1

1

1

1
1
1

1

1

1
1
1
1

1
1
1
1
1
1

1
1
1
1
1

"'1''/
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

bll

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
5 mL
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10 (cont'd)

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1
CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L. 1
o-XYLENE 0.92 5.0 ND UG/L 1

"-. STYRENE 1.2 5.0 ND UG/L 1

I 2-HEXANONE 4.5 20.0 ND UG/L 1

I BROMOFORM 2.0 5.0 ND UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1
1, 1,2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
1,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1

,.' ~_ ACETONE 11.0 50.0 ND UG/L 1

" Sample 300552-10, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
5 mL
5 mL
NA

ARDL Lab No _:
Lab Filename:
Received Date:
Prep_ Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10 (cont'd)

06/10/1997
06/10/1997
06/10/1997

0616TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

7.0 50.0 ND UG/L 1
8.9 20.0 ND UG/L 1

Limits Results
.~.82-125 108%

89-127 95% ...,,1
79-130 98% I
84-122 109% 1

I
I * I indicates they are outside standard limits _

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300552-10, VOLATILES, GC/MS (8260) Page 3 of



u:
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIfIED COMPOUNDS

ARDL, INC. Contract: IAAAP

Case No.: 300552 SAS No.:

b:PA SAMPLE NO,

I
1 H-07 - ..T- n 1- 06 - n ()
I . ._. .. __._ ...

SDC; No.: ---

'/'

jviatr'ix: [soil/water) WATER Lab Sample ID: 30n552-10

5.0 (g/mLl mL Lab File 10: >K4931

rlow/rned\ LOw Date Receiveo: 6/10/97

.:, ~'I'.1istLlre: not oec. --- Date Analyzed: 6/10/97

Di ]. uti f) n fa c tor: 1.0

(uLI Soil Aliquot Volume: (uL)

Number TICs founrl: o
CONCENTRATION UNITS:
(ug/L or ug/Kgl ug/L

I
i '.:.!l..3 ~JUr1rH':i:-', COrvH:'OIJ~.ID N,~tv1i:: RT I ~=:":;T. CO~;C. I 0 I
1================1============================= ========I=============!=====I

I. . . __ _. .._1 ._ _.._ .. __.__ _ . ._.. _._._! _. ._.__.. ._.. 1.__ . _
2 . 1 ._.____ _ .__ I 1 .

;Q:=_~=-~i_ =-------=-=~=~==------- ~ _=--t -~ -_==i-: ~
! 6, I I 1 _

-/ , I _.__.__.__ ___ I 1 __ I _

~:\. 1 I I 1 _
'.3 • , . ... , 1 1 _

10. I 1_ I 1 _
11 . _. 1 1 1 _

1.2.. 1 I 1 _
1 3 , 1 ___ I . I .
14, 1 \ 1 _

1. ~~ • . 1 I 1 _
H,. I I , _

! 1/. _ .. 1 .__.____ .. .. ! 1__

18. .__._' 1 I
1 ':1 • ..•_. .1 . . I _ I _
20. 1 I 1
::'.1 • .__. . I _. .... .__. . ~ 1 1 1

~2. I I I. .. 1

2 3 ,_. . I _._.__.__. .______ 1 _ 1_ __I
2. 4 . 1 I I I

2':> .. .__...__.1_._.__ ! I_:~ I
:2 to • . . I . .. .__ _ ._ I I . ._ _ I
2"1 .. ... . .... ._.. __.1 ... .__._. ._.. ..__ .. ._. ._._.__ I ! ... .__.__._.. 1 .__ !
.~ d • _.. . 1__... I I 1.. 1

;O~-=~==_~~~~_=~~_= l-------·---------~~_~~_~~=_---··------··- :----.----.: -.--.------------. \- _:
I ... ._..__ ._._.__ .._.._.__. .... 1 . .. . . . . ._1 1 . !. I

FOR!"l I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-J1-01-05-01 ARDL Lab No.: 300552-01
Desc/Location: 7J1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 0955 Prep. Date: 06/12/1997
Matrix: SEDIMENT Analysis Date: 06/12/1997
Amount Used: 5 g Instrument ID:
Final Volume: 5 mL QC Batch: 0616TJP1
% Moisture: 16.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 2.5 12.0 ND UG/KG 1 I
CHLOROMETHANE 1.8 12.0 ND UG/KG 1 I
VINYL CHLORIDE 1.6 12.0 ND UG/KG 1 I
BROMOMETHANE 0.95 12.0 ND UG/KG 1 I
CHLOROETHANE 1.8 12.0 ND UG!KG 1

~.TRICHLOROFLUOROMETHANE 2.9 12.0 ND UG/KG 1
1,1-DICHLOROETHENE 1.6 6 ND UG/KG 1
METHYLENE CHLORIDE 3.0 6 16.7 B UG/KG 1
trans-1,2-DICHLOROETHENE 0.78 6 ND UG/KG 1
1,1-DICHLOROETHANE 0.78 6 ND UG/KG 1
CARBON DISULFIDE 1.8 6 ND UG/KG 1
2,2-DICHLOROPROPANE 1.4 6 ND UG/KG 1
cis-1,2-DICHLOROETHENE 0.84 6 ND UG/KG 1
BROMOCHLOROMETHANE 0.99 6 ND UG/KG 1
CHLOROFORM 0.96 6 ND UG/KG 1
1, 1, I-TRICHLOROETHANE 0.61 6 ND UG/KG 1
1,1-DICHLOROPROPENE 1.2 6 ND UG/KG 1
CARBON TETRACHLORIDE 1.2 6 ND UG/KG 1
BENZENE 0.63 6 ND UG/KG 1
1,2-DICHLOROETHANE 0.97 6 ND UG/KG 1
TRICHLOROETHENE 1.3 6 ND UG/KG 1
1,2-DICHLOROPROPANE 1.3 6 ND UG/KG 1
BROMODICHLOROMETHANE 0.79 6 ND UG/KG 1
DIBROMOMETHANE 1.2 6 ND UG/KG 1
cis-1,3-DICHLOROPROPENE 1.2 6 ND UG/KG 1
TOLUENE 0.96 6 ND UG/KG 1
trans-1,3-DICHLOROPROPENE 0.71 6 ND UG/KG 1
1,1,2-TRICHLOROETHANE 0.97 6 ND UG/KG 1
1,2-DIBROMOETHANE 1.1 6 ND UG/KG 1
TETRACHLOROETHENE 0.94 6 ND UG/KG 1
1,3-DICHLOROPROPANE 1 6 ND UG/KG 1

Sample 300552-01, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J1-01-05-01
7J1
06/09/1997
0955
SEDIMENT
5 g
5 mL
16.8

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-01 (cont'd)

06/10/1997
06/12/1997
06/12/1997

0616TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DIBROMOCHLOROMETHANE
CHLOROBENZENE
l,l,l,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
l,l,2,2-TETRACHLOROETHANE
BROMOBENZENE
l,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE

0.7
0.69
0.59
0.84
1.2

0.55
0.72
5.2
1.4

0.79
2.6
1.1
2.4
0.7

0.94
0.96

0.6
0.65
0.84
0.76
0.73
1.1
1.2
1.4
1.2
3.0
1.3

0.94
2

1.6
10.3

6
6
6
6
6
6
6

24.0
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

12.0
6
6
6
6

60.1

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1
1
1
1

1
1

1
1

1

1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J1-01-05-01
7J1
06/09/1997
0955
SEDIMENT
5 g
5 mL
16.8

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-01 (cont'd)

06/10/1997
06/12/1997
06/12/1997

0616TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Surrogate recoveries marked with

9.4 60.1 NO UG/KG 1
4.3 24.0 NO UG/KG 1 I

I

Limits Results I
76-141 116% ~

86-125 122% ",
78-135 117% I
86-129 110% I

I
I * I indicates they are outside standard limits.

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Sample 300552-01, VOLATILES, GC/MS (8260) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Cr·-.rne.L. .• \J t:1J • r'>.RDL, INC. Contract: IAAAP

Case No.: 30u')52 SAS No.:

EPA SAMPLE NO.

I
H-07-J1-01-05-011

_________ 1

SOC; No.: ---

!"'':'f:c.lx: (soil/water) SOIL Lab Sample ID: 300552-01

') , () (<j/mL) <J Lab File ID: >G2521

Date Received: 6/10/97

, rt·:,i:=;ture: not dec, J 6.8 Date Analyzed: 6/12/97

Dilution Factor: 1,0

SOll extract Volume: --- (uLl Soi 1. Al iqu'.,t Volume: (uL)

Number TICs found: 3
CONCENTRATICN UNITS:
(ug/L or ug/Kg) ug/Kg

I
,~:;,,--~ NUMt-",E" COM?OUND f'iAME I RT 1 EST. CONe. I Q I

j================i=============================!========I=============j=====\
J . '/ I) 1 3 1 lEt hane. 1, 1 , 2 - t rich lor 0 - I! I 1

Il,2,2-trifluoro- I 3.72 I 71. I~TNB I,C'~.' 1Unknown I - 24 . 39 I 15. I J I
. I Unknown I 26.95 I 16. I J !

i _j,. 1 I I J I
I S. I I I I I

6 , I .._. ... . 1 I I I
-/ , I 1 I I I

Cl . : . . . __ I I __ 1 I

'3 . . I__' I_. I I f
.! \/ • __ . .. ..__. i . .. _! _. 1 . 1 I

ill . , 1 I I t
I 1.~:. . : . , . ._:_ .. . 1 , _I I

13. 1__ t _I 1 1
1'J:. . .__ 1 .. ..__.. .. 1 1 1 1

1 ~~ . i_I i I I
1. 6. __ .. . ...... . . 1 . . .. .. 1 ... 1 . ,- I

1. 'I . 1_._ .__ .______ I I 1 t
; !r'. _. __... ._....__ . ! . ... __.__ .__... ... _.. ....._.. . .... 1__._. ......_,___ 1 :

1 'c'. _._ ... I . . I I I _
..~~) •. .__.__._.. •.... _._.__ j .._ ... . ~_..__. ._. . . .._ ! __.. . .. .._ ... 1 .. _.....__." .. . 1 .__
,: 1. • . . .__ ! __._. .__.. . I ! J _

? /. . . ..._-_._-_ ... -- .. _..... 1_._. ._._.... _--_._------------_.- .... _.__. ._. 1. . 1_..__. .... 1 _
:~ ::; ' - ~ I . ... ___ I I 1 _
;: q, ._. ......_---- 1 ---_. __ ._--.--.------_._- .... ._...._. .... I I 1 _

! ;;: s , 1 . ._______ 1 .__ 1 1 _

~'. b . _ .... _.. .... __ . .. _ I .. ._.. I I ._. I _
! L"1. __. . .... i I 1. ._ I _

I 0: ~-=-~====~~=-:-.~~- :-~~~-=~~-=~===---- ----------------------- \==--==: --------------- \---
_..... . .__. .. I .. ....__ .... ..... .... . ._1 ._. I __._ I _

FORM 1 VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
~

",.f

Lab Report No: 300549 Report Date: 06/16/1997

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1

1
1
1

1
1

1
1

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

B

10.0 NO
10.0 NO
10.0 NO
10.0 NO
10.0 NO
10.0 NO
5.0 NO
5.0 8.8
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Proj ect No.:

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
l,l,l-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

I
I
1

-:--- 1

Field ID: H-07-K-01-06-00 ARDL Lab No.: 300549-07 1

Desc/Location: 7K Lab Filename: I
Sample Date: 06/06/1997 Received Date: 06/07/1997 I
Sample Time: 1124 Prep. Date: 06/09/1997 1

Matrix: WATER Analysis Date: 06/09/1997 I
Amount Used: 5 mL QC Batch: 0616LS8 I
% Moisture: NA Level: LOW I
--------------------------- 1

Method Reporting Data Dilution I
Limit Limit Result Flag Units Factor I

----------------------------- 1

1

I
I
I
1

~

Sample 300549-07, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-K-01-06-00 ARDL Lab No. : 300549-07 (cont I d)
Desc/Location: 7K Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1124 Prep. Date: 06/09/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1

,.,,~ ..",,', 2-HEXANONE 4.5 20.0 ND UG/L 1
",""", BROMOFORM 2.0 5.0 ND UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1

I 1, 1, 2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1

I BROMOBENZENE 1.2 5.0 ND UG/L 1

I 1,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1

I n-PROPYLBENZENE 1.2 5.0 ND UG/L 1

I 2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1

I 4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1

I 1,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1

I tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1

I 1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1

I sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1

I p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1

I 1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1

I 1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1

I 1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
I n-BUTYLBENZENE 1.3 5.0 ND UG/L 1

I 1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
I 1, 2, 4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1

I HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1

I NAPHTHALENE 2.3 5.0 ND UG/L 1
I l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
I ACETONE 11.0 50.0 ND UG/L 1

I 2-BUTANONE 7.0 50.0 ND UG/L 1
..J. 4 - METHYL - 2 - PENTANONE 8.9 20.0 ND UG/L 1

~~

Sample 300549-07, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Proj ect No. :

I
I
I

--------------------------- 1
Field ID: H-07-K-01-06-00 ARDL Lab No.: 300549-07 (cont'd) I
Desc/Location: 7K Lab Filename: I
Sample Date: 06/06/1997 Received Date: 06/07/1997 I
Sample Time: 1124 Prep. Date: 06/09/1997 I
Matrix: WATER Analysis Date: 06/09/1997 I
Amount Used: 5 mL QC Batch: 0616LS8 I
% Moisture: NA Level: LOW I
--------------------------- 1

Method Reporting Data Dilution I
Limit Limit Result Flag Units Factor I

--------------------------- 1

------------------------- 1

I
I
I
~,

Results
115%
105%
106%
114%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
!TOLUENE-D8

1 --------------------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-07, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

ilc." Name: ARDL, INC, Contract: IAAAP
H-07-K-Ol-06-00

Lab Code: Case No.: 300549 SAS No,: SDG No,: ---

Matrix: (soil/water) WATER Lab Sample ID: 300549-07

Sample wt/vol: 5,0 (g/mL) mL Lab File ID: >K4964

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec, --- Date Analyzed: 6/09/97

Column:(pack/cap) CAP Dilution Factor: 1,0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST, CONC, 1 Q

=============1=====
8, 1 J

_______ 1 _
- 1__-

_ 1 _

7,96

I
1 CAS NUMBER 1 COMPOUND NAME 1 RT
1================1=============================1========
1 1, 1 Unknown
I 2, 1 _

, 3, 1 _

\. L 1 _

I' 5, 1 _
I 6, 1 _

I 7, 1 _

1 8, 1 _

I 9. 1 _
10, _
11. _
12. _
13, _
14. _
15, _
16, _
17, _
18, _
19, _
20, _
21. _
22, _
23, _
24, _
25, _
26, _
27, _
28, _

-'1,-------
1","-) ' _
1 --

FORM I VOA-TIC 1/87 Rev,



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 :)
Lab Report No: 300549 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-K1-01-05-1 ARDL Lab No.: 300549-03
Desc/Location: K1-1' Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1139 Prep. Date: 06/09/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 5 g QC Batch: 0616LS2
% Moisture: 20.1 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 2.6 12.5 ND UG/KG 1
CHLOROMETHANE 1.9 12.5 ND UG/KG 1
VINYL CHLORIDE 1.6 12.5 ND UG/KG 1
BROMOMETHANE 0.99 12.5 ND UG/KG 1
CHLOROETHANE 1.9 12.5 ND UG/KG 1
TRICHLOROFLUOROMETHANE 3.0 12.5 ND UG/KG 1 ~
l,l-DICHLOROETHENE 1.6 6.3 ND UG/KG 1

,~.'/
METHYLENE CHLORIDE 3.1 6.3 13.3 B UG/KG 1
trans-1,2-DICHLOROETHENE 0.81 6.3 ND UG/KG 1
l,l-DICHLOROETHANE 0.81 6.3 ND UG/KG 1
CARBON DISULFIDE 1.9 6.3 ND UG/KG 1
2,2-DICHLOROPROPANE 1.5 6.3 ND UG/KG 1
cis-1,2-DICHLOROETHENE 0.88 6.3 ND UG/KG 1
BROMOCHLOROMETHANE 1 6.3 ND UG/KG 1
CHLOROFORM 1.0 6.3 ND UG/KG 1
1, 1, I-TRICHLOROETHANE 0.64 6.3 ND UG/KG 1
l,l-DICHLOROPROPENE 1.3 6.3 ND UG/KG 1
CARBON TETRACHLORIDE 1.2 6.3 ND UG/KG 1
BENZENE 0.65 6.3 ND UG/KG 1
l,2-DICHLOROETHANE 1 6.3 ND UG/KG 1
TRICHLOROETHENE 1.4 6.3 ND UG/KG 1
l,2-DICHLOROPROPANE 1.4 6.3 ND UG/KG 1
BROMOD I CHLOROMETHANE 0.83 6.3 ND UG/KG 1
DIBROMOMETHANE 1.2 6.3 ND UG/KG 1
cis-1,3-DICHLOROPROPENE 1.2 6.3 ND UG/KG 1
TOLUENE 1.0 6.3 2.8 J UG/KG 1
trans-1,3-DICHLOROPROPENE 0.74 6.3 ND UG/KG 1
l,l,2-TRICHLOROETHANE 1 6.3 ND UG/KG 1
1,2-DIBROMOETHANE 1.1 6.3 ND UG/KG 1
TETRACHLOROETHENE 0.98 6.3 ND UG/KG 1
l,3-DICHLOROPROPANE 1.1 6.3 ND UG/KG 1
DIBROMOCHLOROMETHANE 0.73 6.3 ND UG/KG 1 "'",)
Sample 300549-03, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K1-01-05-1
K1-1'
06/06/1997
1139
SOIL
5 g
20.1

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-03 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

~' ",.I

\"

CHLOROBENZENE
l,l,l,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.71
0.61
0.88
1.3

0.58
0.75
5.4
1.5

0.83
2.8
1.2
2.5

0.73
0.98
1.0

0.63
0.68
0.88
0.79
0.76
1.2
1.3
1.5
1.3
3.1
1.4

0.98
2.1
1.6

10.8
9.8
4.5

6.3
6.3
6.3
6.3
6.3
6.3

25.0
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

12.5
6.3
6.3
6.3
6.3

62.6
62.6
25.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1

1
1
1

1
1

1
1

1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1

1
1
1
1

1
1

Sample 300549-03, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter
Method

Limit
Data
Flag Units

1

I
I
1-....

Results
112%
123%
120%
115%

Limits
76-141
86-125
78-135
86-129

jSURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 •.J

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-03, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

, Name: ARDL, INC. Contract: IAAAP
H-07-Kl-0l-05-1

Lab Code: Case No.: 300549 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300549-03

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2484

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. 20.1 Date Analyzed: 6/09/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER 1 COMPOUND NAME 1 RT 1 EST. CONC. I Q
1================1=============================1========[=============1=====

3.65
-trifluoro-

IEthane, 1,1,2-trichloro-l,2,211. 76131 9. IJNB
1

2. 1 _
.. 3. 1 _
1'-"4. 1 _
I 5. 1 _

I 6. 1 _

1 7. 1 _

1 8. , _
I 9. 1 _

10. 1 _

11. 1 _
12. 1 _

13. 1 _
14. 1 _
15. 1 _
16. 1 _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

c'·'-' 8. _
lo.",.. 9 . _

1 --

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L-01-06-00
7L
05/30/1997
0852
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-15

05/31/1997
06/03/1997
06/03/1997
0605TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
·0.89

1.3
0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

10.0
10.0
10.0
10.0
10.0
10.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NO

NO

NO

NO

NO

NO
NO

2
NO
NO
NO
NO

NO

NO
NO
NO
NO
NO
NO

NO
NO
NO

NO

NO
NO

NO
NO

NO

NO

NO
NO
NO

JB

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

Sample 300542-15, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-L-01-06-00 ARDL Lab No. : 300542-15 (cont I d)
Desc/Location: 7L Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0852 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/03/1997
Amount Used: 5 mL QC Batch: 0605TJP7
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1,1,1,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1

.<';",,"

UG/L2-HEXANONE 4.5 20.0 ND 1

'"''''1 BROMOFORM 2.0 5.0 ND UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1

I 1,1,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1

1 BROMOBENZENE 1.2 5.0 ND UG/L 1
1,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE - 1. 3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1

"i...J 4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1

\:,

Sample 300542-15, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L-01-06-00
7L
05/30/1997
0852
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-15 (cont'd)

05/31/1997
06/03/1997
06/03/1997
0605TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

I
I
I
~.

Results
87%
93%
92%
93%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
!4-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-15, VOLATILES, GC/MS (8260) Page 3 of 3



Contract: IAAAP

1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

L<:)Name: ARDL, INC.

EPA SAMPLE NO.

H-07-L-Ol-06-00

Lab Code: Case No.: 300542 SAS No.: SOG No.: ---

Matrix: (soil/water) WATER Lab Sample 10: 300542-15

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >G2411

Level: (low/med) LOW Date Received: 5/31/97

~ Moisture: not dec. --- Date Analyzed: 6/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER i COMPOUND NAME I RT 1 EST. CONC. I Q
1================1=============================1========1============= =====

---_ .._--

----_._---------------

---------

_ __ I
__________ I

__ I
__._1
___ I

- 1 I
____ I I

- 1 1

_ 1 1
_ 1 1 I

_ ~ I'
____lit
____ I I I
_ I 1 1
____ I I 1

______________________ 1 'I
. 1_. I I

----_.._--

6. _

-/ ._.-_._---_.__.

8.
9. _

10. _
11. _
12. _
1 3 ..__.._.._. ._
14. _

15.
16.
17 . _

18.
19. .. _

2U.
21.
22. _
23. _
24. _

25._._. _
26. _

27.
28. _

iO :=------.-.-----
1 . _

I 1. 1__________ 1 1 _
1 2. 1 I 1 _

IcL ~~ 1 . ..__. i i------- ---
---------- 1 1 _

_ . ._._._____ --_...._._1 1 _
-- 1 , _

. ... 1. ._1
_ I 1 _

__1 -
_ 1 _

_._. ." .. . .._._ 1 . . ._.___ _ . __._._

___________ 1 -

--,-_._._.._-------
-----:,---------- 1

--------_._--,-_•.._----_.._.. -_ .._------
1 .

.__ 1 .__-
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

""'"""I

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
S644V Analytical Method: 8260A

Prep Method: S030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L1-01-0S-1
7L1
05/30/1997
0903
SOIL
5 g
17.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-09

05/31/1997
06/02/1997
06/02/1997
060STJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

2.5
1.8
1.6

0.96
1.8
2.9
1.6

3

0.79
0.79
1.8
1.5

0.85
1

0.97
-0.62

1.2
1.2

0.63
0.98
1.3
1.3
0.8
1.2
1.2

0.97
0.72
0.98
1.1

0.95
1

0.7

12.1
12.1
12.1
12.1
12.1
12.1

6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1

ND
ND
ND
ND
ND
ND
ND

6 JB
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.1 J
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1

1

1
1
1
1
1
1
1
1
1

1

1

1

1
1
1
1
1
1

1
1
1
1
1
1
1

"
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ARDL, . INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-L1-01-05-1 ARDL Lab No. : 300542-09 (cont'd)
Desc/Location: 7L1 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0903 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/02/1997
Amount Used: 5 g QC Batch: 0605TJP6
% Moisture: 17.6 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.69 6.1 ND UG/KG 1
1,1,1,2-TETRACHLOROETHANE 0.59 6.1 ND UG/KG 1
ETHYLBENZENE 0.85 6.1 ND UG/KG 1
m & p-XYLENE 1.2 6.1 ND UG/KG 1
o-XYLENE 0.56 6.1 ND UG/KG 1
STYRENE 0.73 6.1 ND UG/KG 1
2-HEXANONE 5.2 24.3 ND UG/KG 1

\. ,{""" BROMOFORM 1.5 6.1 ND UG/KG 1

I ISOPROPYLBENZENE 0.8 6.1 ND UG/KG 1

I 1,1,2,2-TETRACHLOROETHANE 2.7 6.1 ND UG/KG 1

I BROMOBENZENE 1.1 6.1 ND UG/KG 1

I 1,2,3-TRICHLOROPROPANE 2.4 6.1 ND UG/KG 1

I n-PROPYLBENZENE 0.7 6.1 ND UG/KG 1

I 2-CHLOROTOLUENE 0.95 6.1 ND UG/KG 1

I 4-CHLOROTOLUENE 0.97 6.1 ND UG/KG 1

I 1,3,5-TRIMETHYLBENZENE -0.61 6.1 ND UG/KG 1

I tert-BUTYLBENZENE 0.66 6.1 ND UG/KG 1

I 1, 2, 4-TRIMETHYLBENZENE 0.85 6.1 ND UG/KG 1

I sec-BUTYLBENZENE 0.76 6.1 ND UG/KG 1

I p-ISOPROPYLTOLUENE 0.74 6.1 ND UG/KG 1

I 1,3-DICHLOROBENZENE 1.1 6.1 ND UG/KG 1

I 1,4-DICHLOROBENZENE 1.2 6.1 ND UG/KG 1
I 1,2-DICHLOROBENZENE 1.5 6.1 ND UG/KG 1

I n-BUTYLBENZENE 1.2 6.1 ND UG/KG 1

I 1,2-DIBROMO-3-CHLOROPROPANE 3 12.1 ND UG/KG 1

I 1,2,4-TRICHLOROBENZENE 1.3 6.1 ND UG/KG 1

I HEXACHLOROBUTADIENE 0.95 6.1 ND UG/KG 1
I NAPHTHALENE 2.1 6.1 ND UG/KG 1
I 1,2,3-TRICHLOROBENZENE 1.6 6.1 ND UG/KG 1
I ACETONE 10.4 60.7 ND UG/KG 1
I 2-BUTANONE 9.5 60.7 ND UG/KG 1

........1 4-METHYL-2-PENTANONE 4.4 24.3 ND UG/KG 1

\.

Sample 300542-09, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

I
I
I
I

""""

Results
99%

104%
103%
100%

Limits
76-141
86-125
78-135
86-129

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
!l,2-DICHLOROETHANE-D4
ITOLUENE-D8
I "'_,,,,{I

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-09, VOLATILES, GC/MS (8260) Page 3 of



Contract: IAAAP

H:
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

u<:)Name: ARDL, INC.

EPA SAMPLE NO.

H-07-Ll-0l-05-1

7/'

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample 1D: 300542-09

Sample wt/vol: 5.0 (g/mL) g Lab File 1D: >G2394

(low/med) LOW Date Received: 5/31/97

:; 1'-10.i. s r.ut·e: not. dec. 17. 6

Cr.) lu.mn: (pack/cap) CAP

Sail extract Volume: --- (uL)

Date Analyzed: 6/02/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

- .. ",." - ..._•._------_...,-----

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

._-----,---
I I

': AS I\IU!"!BE-:P. I COM?OU[\JD NAME I RT EST. CONC. Q I
i=~==============I=============================I======== ============= =====1

1 . _._._.. _._.. ._ .._.__.__... ._1 .. _ __ I
I 2. Id :-.---- --._._-.....------.~=---= :
\ 5 ._.---.---- .__.. ._..__.___ I
I 6. __._1
I 'I. __I
! 8. I 1

'3 • _. . __._1 I
1 () . I I
11. I I
12. 1 I
1 3 . ...:-.__.__ .. _. ... __. 1 .. . _I

14. I. r 1

1 5 . ._.__ I I
16. 1 .. 1
l? .. ...__.__ _ ._1 _ _ __ I
1 tl . I. 1
1 '3 • . . ..__._. .._.____ I . I
20. I I
2 1. _.__..... _ , ... .._______ I __.. _ __ I
22. 1 __._1
? 3 .. .... _ ... . ._.__._1_.__.....__. ..__.. .. _.. _ .. 1
24 ..__._._______ I I
2 ~ • .__ __ _.. . _. . .______ ,__._._. 1L_ ._ • 1
26 . .__.__ , r
27 .._. .. ..._._ . . . . __. 1 .... .__ . I

28 . I .__ _ I

,0:=----------- I-------·----··--·-···~=-==~~= 1=:=--===:=~~=.~~===~.=I====:
1_._.. _-,--_.._._ 1 .__. ". ._.__.__.. 1 .__ .. __ 1 1 . .. 1

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

""""""J
Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-M-01-06-00 ARDL Lab No.: 300542-12
Desc/Location: 7M Lab Filename:
Sample Date: 05/29/1997 Received Date: 05/31/1997
Sample Time: 1333 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/03/1997
Amount Used: 5 mL QC Batch: 0605TJP7
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1 ~1,1-DICHLOROETHENE 1.2 5.0 ND UG/L 1
METHYLENE CHLORIDE 1.3 5.0 ND UG/L 1 .~, :~rI

I

trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
1, 1, 1-TRICHLOROETHANE -·0.89 5.0 ND UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
1,1,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
1,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1
1,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1 ~..

Sample 300542-12, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M-01-06-00
7M
OS/29/1997
1333
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-12 (cont'd)

05/31/1997
06/03/1997
06/03/1997
0605TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.96
1.4

0.93
1.5

0.92
1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0
7.0
8.9

5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0
50.0
20.0

ND

ND
ND

ND
ND

ND
ND
ND

ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND

ND

ND

ND
ND

ND

ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1

1

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

Sample 300542-12, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M-01-06-00
7M
OS/29/1997
1333
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-12 (cont'd)

05/31/1997
06/03/1997
06/03/1997
0605TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
84%
93%
90%
93%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
!1,2-DICHLOROETHANE-D4
1 TOLUENE-D8
1 .,--__---,-- ---,--__-""'" "f

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-12, VOLATILES, GC/MS (8260) Page 3 of .



Contract: IAAAP

1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

~<:)Name: ARDL, INC.

EPA SAMPLE NO.

H-07-M-01-06-00

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 10: 300542-12

Sample wt/vo.l: 5.0 (g/mL) mL Lab File 10: >G2408

Level: (low/med) LOW Date Received: 5/31/97

~ Moisture: not dec. ---

(=olumn: l pack/cap) CAP

Soil extraGt Volume: --- (uL)

Date Analyzed: 6/03/97

Dilution Factor: 1. [)

Soil Aliquot Volume: (uL)

---_._--------- ._--------
Number TICs found: o

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
CA5 NU1'1BER COMPOUND l'-JAi'-1E ET EST. CONe. Q 1

1================1=============================1========1============= =====1
1 . ...__... I ._..... ._._.... ..._.... 1 I .__.. _ __ I
2. 1 I I I,Q3.__. . 1. 1 1 . I

,,_ 1 1 1 I

I • . , .__.. .... .__ 1._.. ~ 1 _ _ __ I

I 6. I 1__.__1___ I
I '/ • 1 .. . __ ._..._.__. 1 ._... 1 _._._. .______ I

i Cl. I 1_. I I
I 9 .. ,. ...__._. ._ ..__. .. . ... _.__. .1 _. .. 1__..__.. I
! 10. I I I

11 . 1 1 . I

12. 1 1 1
1 3 . . . _.. ._.::_._.. I 1 .____ I
14. I 1 1
1 ~. . .1 1__. I
16. I 1 1
17 . 1 1 I

18. I 1 1
1 9 . _._.__ .. 1 1 I

20. I I I
21. . . _ .__..... .__..__.1 1 .. 1
22 . 1 I I
23 . . . 1 ._1 .__....._ ..__ I
24. ___ I 1 1

25 . _1 __.__. ._... 1 I -'- 1
26.___ 1 I 1____ I
2'/ . I .. _ .__ 1__,__.__._ 1 ... 1

28. . I 1 1 I

O·--.----------- I -.--- ....--...- ..-------...-----.-.-.--.-.- 1-----...... -... 1.---..._... _.. . ._1 ..--_I
J • _. I.. . I 1 I 1
1 . . 1_. .. ... _. 1.._. 1__ I I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M1-01-05-1
7M1
OS/29/1997
1400
SOIL
5 g
17.8

P.RDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-01

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
l,l,2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

2.6
1.8
1.6

0.96
1.8
2.9
1.6

3
0.79
0.79
1.8
1.5

0.85
1

0.97
.0.62

1.2
1.2

0.63
0.99
1.3
1.3
0.8
1.2
1.2

0.97
0.72

0.99
1.1

0.95
1

0.71

12.2
12.2
12.2
12.2
12.2
12.2

6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1

ND
ND
ND

ND
ND
ND
ND
9.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
2.8
ND
ND
ND
ND
ND
ND

B

J

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1
1
1

Sample 300542-01, VOLATILES, GC/MS (8260) Page 1 of 3





ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M1-01-05-1
7M1
OS/29/1997
1400
SOIL
5 g
17.8

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-01 (cont'd)

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method
Limit

Reporting
Limit Result

Data
Flag Units

Dilution
Factor

Limits Results I
76-141 94% I
86-125 100% I
78-135 97% I...........
86-129 101%

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
j1,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

sample 300542-01, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

,~OName:
!.':I.b Co<18:

ARDL, INC. Contract: IAAAP

Case No.: 300542 SAS No.:

EPA SAMPLE NO.

H-07-MI-01-05-1

SDG No.: ---

7/1

Matrix: [soil/water) SOIL Lab Sample ID: 300542-01

S6mple wt/vol: 5.0 (eJ/rnL) g Lab File 10: >G23'31

( low/rnecl) LOW Date Received: 5/31/97

.~ H'Jist.uce: not dec. 17.8

Co) l.umn: (pack/cap) CAP

50il extract Volume: --- (uL)

Date Analyzed: 6/02/97

Dilution Factor: 1. 0

Soil Aliquot Volume: (uL)

---_._---
Number TICs found: o

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I".';S NUfv1::',:::1:\ 1 CC~I?OUND ~i.4:--!S 1 R'~' I EST. CDNC. I Q

j================I=============================I========I=============j=====
1 ... ...__._.__ 1__.. ..._. ~ I __.. 1 __._. .. I . .__..

2. I 1 1 _

ri' - I ----1------1
I~ • -- I 1 __... , ---.

I .• . I ...._.. 1 ._ .._ .._....__ 1 ._ _ __

Ij . 1..__.1 1 _
./ • --_.__..__ 1. ._._._..._._... . . .._I _.. _._1 _ ... .____ ... _
8. I 1 1 _

·3 . . 1 . ._._._. _.__ ._. I ._...._.1 _
10. I. 1 _
11 .. ..._ 1 .____ . I ._____ _ __

12. i 1 _

1 3 . .__.____ I .. _
14. __.. 1 _
1 5 . ._.. _I . _
16. 1 _

1'/ . .____ 1 _
18. 1 _

I 19. 1 _

2lJ. 1 1 _
21 . _ _ .__ 1 1 _

2:~._ I _1 _
2 -3 • 1 1 _

i 24. 1 1 _
?':>. .____ _ 1-- 1 I
26.______ I 1 1
'2. '7 • .. ._.... . _ . ... . ._. .... ...__ . 1 I__ I

20. 1______ 1 I 1 1

,0 :===~~~~_==.__= :~_====~.----.----..-------_.------~=~ :-------.---:..--------- -11-..--_:
. ._... __.._ .._.__. ... I . .. .__.....__. ._._ .. .. __ .... 1.__. ._1 . .__._. ._ 1.. 1

FORM I \lOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-N-01-06-00 ARDL Lab No. : 300549-06
Desc/Location: 7N Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1033 Prep. Date: 06/09/1997
Matrix: WATER Arlalysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 NO UG/L 1
CHLOROMETHANE 1.2 10.0 NO UG/L 1
VINYL CHLORIDE 1.2 10.0 NO UG/L 1
BROMOMETHANE 1.3 10.0 NO UG/L 1
CHLOROETHANE 1.4 10.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 NO UG/L 1
1,1-DICHLOROETHENE 1.2 5.0 NO UG/L 1
METHYLENE CHLORIDE 1.3 5.0 9.7 B UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 NO UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 NO UG/L 1
CARBON DISULFIDE 1.1 5.0 NO UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 NO UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 NO UG/L 1
CHLOROFORM 0.79 5.0 NO UG/L 1
1, 1, 1-TRICHLOROETHANE 0.89 5.0 NO UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 NO UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 NO UG/L 1
BENZENE 0.90 5.0 NO UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 NO UG/L 1
TRICHLOROETHENE 0.85 5.0 NO UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 NO UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 NO UG/L 1
DIBROMOMETHANE 0.96 5.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 NO UG/L 1
TOLUENE 0.85 5.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 NO UG/L 1
1,1,2-TRICHLOROETHANE 1.0 5.0 NO UG/L 1
1,2-DIBROMOETHANE 0.92 5.0 NO UG/L 1
TETRACHLOROETHENE 0.81 5.0 NO UG/L 1
1,3-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 NO UG/L 1

!

J

I
I
I
I
I.........,

Sample 300549-06, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

7")10

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-N-OI-06-00 ARDL Lab No. : 300549-06 (cont I d)
Desc/Location: 7N Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1033 Prep. Date: 06/09/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1

I m & p-XYLENE 1.5 5.0 ND UG/L 1

I o-XYLENE 0.92 5.0 ND UG/L 1

I STYRENE 1.2 5.0 ND UG/L 1, 2-HEXANONE 4.5 20.0 ND UG/L 1

'....-1 BROMOFORM 2.0 5.0 ND UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1

J 1,1,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11. 0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1

.,-1 4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1

',.,.~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter
Method

Limit

I
1

I
~.<

Results
119%
107%
107%
117%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
!1,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 ------:_------: :-- -:---:---

Surrogate recoveries marked with ,*, indicates they are outside standard limits.

Sample 300549-06, VOLATILES, GC/MS (8260) Page 3 of ~



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

L~ Name: ARDL, INC. Contract: IAAAP
H-07-N-01-06-00

Lab Code: Case No.: 300549 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300549-06

Sample wt/vol: 5.0 (g/mL) mL Lab File 1D: >K4963

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. --- Date Analyzed: 6/09/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

RT 1 EST. CONC. I Q
========1=============1=====

7.96 1 8. IJ
_____________________ 1 1 _

_ I 1 _

____ I 1 _
____ I 1 _

________________ 1 1 _
_ 1 -
_____ 1 - _

____ 1 -

________________ 1 _

1

I CAS NUMBER COMPOUND NAME
1================ =============================
I 1. Unknown
1 2. _

F"- 3 . _
., t • _

5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

I 28. _

'I

I"'".) . _
1 --

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N1-01-05-1
N-1
06/06/1997
1042
SOIL
5 g
27.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-04

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
l,l,l-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

2.9
2.1
1.8
1.1
2.1
3.3
1.8
3.5
0.9
0.9
2.1
1.7

0.97
1.1
1.1

0.71
1.4
1.4

0.72
1.1
1.5
1.5

0.91
1.3
1.3
1.1

0.82
1.1
1.2
1.1
1.2
0.8

13 .8
13 .8
13.8
13.8
13 .8

13 .8
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9

ND
ND
ND
ND
ND
ND
ND

14.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

B

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1

1
1

1
1

1

1
1

1
1
1
1

1
1

1
1
1
1

1
1
1

1
1

1
1
1

1

1

1

1

1

Sample 300549-04, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N1-01-05-1
N-1
06/06/1997
1042
SOIL
5 g
27.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-04 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

.-.1

~

CHLOROBENZENE
1,1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADI ENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.79
0.68
0.97
1.4

0.64
0.83
5.9
1.7

0.91
3

1.3
2.8
0.8
1.1
1.1

0.69
0.75
0.97
0.87
0.84
1.3
1.4
1.7
1.4
3.5
1.5
1.1
2.4
1.8

11. 9
10.9

5

6.9
6.9
6.9
6.9
6.9
6.9

27.7
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9

13.8
6.9
6.9
6.9
6.9

69.2
69.2
27.7

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1

1
1

1

1
1
1

1
1
1

1

1

1
1
1

1

1
1
1
1
1
1
1
1

1

1

1
1

1

1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N1-01-05-1
N-1
06/06/1997
1042
SOIL
5 g
27.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-04 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

I
I
I
.~

Results
108%
115%
114%
108%

Limits
76-141
86-125
78-135
86-129

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11 ,2-DICHLOROETHANE-D4
\TOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-04, VOLATILES, GC/MS (8260) ""'"Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

L~Name: ARDL, INC. Contract: IAAAP
H-07-Nl-0l-05-1

Lab Code: Case No.: 300549 SAS No. : SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300549-04

Sample wt/vol: 5.0 (g/mL) g Lab File ID: >G2485

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. 27.7 Date Analyzed: 6/09/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
EST. CONC. Q I

============= =====1
10. JNB 1

1
___ I

_ I
___ I'-1:-------

5. _
6. _
7" _
8. _
9, _

10, _
11. _
12. _
13, _
14, _
15. _
16. _
17, _
18, _
19, _
20, _
21. _
22, _
23. _
24. _
25. _
26" _
27, _

,fir··....

I
1 CAS NUMBER I COMPOUND NAME RT
1================1============================= ========
I 1.76131 IEthane, 1,1,2-trichloro-l,2,2 3.69
1 I -trifluoro-

r-?. _

I '.....
1 --- _

FORM I VOA-TIC 1/87 Rev,



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 .-......

"
Lab Report No: 300542 Report Date: 06/05/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) I
Proj ect No. : 5644V Analytical Method: 8260A I

Prep Method: 5030A I
I

Field ID: H-07-0-01-06-00 ARDL Lab No. : 300542-14 I
Desc/Location: 70 Lab Filename: I
Sample Date: 05/30/1997 Received Date: 05/31/1997 I
Sample Time: 1045 Prep. Date: 06/03/1997 I
Matrix: WATER Analysis Date: 06/03/1997 I
Amount Used: 5 mL QC Batch: 0605TJP7 I
% Moisture: NA Level: LOW I

I
Method Reporting Data Dilution I

Parameter Limit Limit Result Flag Units Factor I
I

DICHLORODIFLUOROMETHANE 1.4 10.0 NO UG/L 1 I
CHLOROMETHANE 1.2 10.0 NO UG/L 1 I
VINYL CHLORIDE 1.2 10.0 NO UG/L 1 I
BROMOMETHANE 1.3 10.0 NO UG/L 1 I
CHLOROETHANE 1.4 10.0 NO UG/L 1 I
TRICHLOROFLUOROMETHANE 1.4 10.0 NO UG/L 1 -1"1,1-DICHLOROETHENE 1.2 5.0 NO UG/L 1
METHYLENE CHLORIDE 1.3 5.0 NO UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 NO UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 NO UG/L 1
CARBON DISULFIDE 1.1 5.0 NO UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 NO UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 NO UG/L 1
CHLOROFORM 0.79 5.0 NO UG/L 1
1, 1, I-TRICHLOROETHANE - 0.89 5.0 NO UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 NO UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 NO UG/L 1
BENZENE 0.90 5.0 NO UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 NO UG/L 1
TRICHLOROETHENE 0.85 5.0 NO UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 NO UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 NO UG/L 1
DIBROMOMETHANE 0.96 5.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 NO UG/L 1 r
TOLUENE 0.85 5.0 NO UG/L 1 I
trans-1,3-DICHLOROPROPENE 0.96 5.0 NO UG/L 1 I
1,1,2-TRICHLOROETHANE 1.0 5.0 NO UG/L 1 I
1,2-DIBROMOETHANE 0.92 5.0 NO UG/L 1 I
TETRACHLOROETHENE 0.81 5.0 NO UG/L 1 I
1,3-DICHLOROPROPANE 1.2 5.0 NO UG/L 1 I
DIBROMOCHLOROMETHANE 1.3 5.0 NO UG/L 1 .-".

Sample 300542-14, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

7'"

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-0-01-06-00 ARDL Lab No. : 300542-14 (cont'd)
Desc/Location: 70 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1045 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/03/1997
Amount Used: 5 mL QC Batch: 0605TJP7
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1

,#~

2-HEXANONE 4.5 20.0 ND UG/L 1

'-r BROMOFORM 2.0 5.0 ND UG/L 1
ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1
1,1,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
1,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1

,.-J 4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1

'-.
Sample 300542-14, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-0-01-06-00
70
05/30/1997
1045
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-14 (cont'd)

05/31/1997
06/03/1997
06/03/1997
0605TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

!SURROGATE RECOVERIES: Limits Results I
14-BROMOFLUOROBENZENE 82-125 97% I
IDIBROMOFLUOROMETHANE 89-127 107% I
11,2-DICHLOROETHANE-D4 79-130 107% I
jTOLUENE-D8 84-122 104% """""
I -:- -:-- ---:-:-_;:s.,,, ;

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-14, VOLATILES, GC/MS (8260) Page 3 of



Con tract: IAAAP

lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

LC:;Name: ARDL, INC.

EPA SAMPLE NO.

H-07-0-01-06-00

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 10: 300542-14

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >G2412

L~vel: (low/med) LOW Date Received: 5/31/97

~ Moisture: not dec. --- Date Analyzed: 6/03/97

':(_; l umn : (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

---_._---_. ----- ._------_.

I
I
I
I
I
I

IO:=.~---·-
I . _

I
I CAS NUMBER I COMPOUND NAME I RT 1 EST. CONC. 1 Q I
j================I=============================I========1=============1=====1
i 1 .. I . . 1 .__. 1 I. I

I 2. 1 I I I
, 3. I I. 1 I

10: ~ :: :
6. I I I
7. I 1'__ 1
8. I 1
9. I 1

10. 1 1

11. I I
12. I I
1.3.____ I J

14. 1 I
15. I I
16. I I
17. .____ I I
18. I I 1
19. _., 1 .__ I I

20. I I 1
21. 0 ..__.______ _ __• 1 __. 1 1
22. __ I I J

23 . _ . . 10 ' __,. .. ._, ._._, 1 I

24. 1 1 1
25 ... . ._.___ _._.,_, .1 .. .__ !.. . I I
26. 1 1 1
2'1 . .__________ 1 , 1 1

28. I I, I
------,------------ 1 .. .. 1 _,

____ I I I
_ , , .__. ._--- 1 ._,... , I I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-01-01-05-1
701
05/30/1997
1045
SOIL
5 g
15.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-06

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMOD I CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

2.5
1.8
1.5

0.94
1.8
2.8
1.5

3

0.77
0.77
1.8
1.4

0.83
0.97
0.95

- 0.6
1.2
1.2

0.62
0.96
1.3
1.3

0.78
1.1
1.1

0.95
0.7

0.96
1

0.92
1

0.69

11.8
11.8
11.8
11.8
11.8
11.8
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9

ND

ND
ND

ND
ND

ND

ND

5.9
ND
ND
ND

ND

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND

ND

ND

ND
ND

JB

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/05/1997

Project Name:
Proj ect No. :

IOWA Afu~ AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-01-01-05-1
701
05/30/1997
1045
SOIL
5 g
15.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-06 (cont'd)

05/31/1997
06/02/1997
06/02/1997
0605TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
98%

105%
104%
101%

Limits
76-141
86-125
78-135
86-129

ISURROGATE RECOVERIES:
14 -BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
!1,2-DICHLOROETHANE-D4
!TOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-06, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

7J9

<:) Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300542 SAS No.:

H-07-01-01-05-1

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample 10: 300542-06

Sam(,)le wt/vol: 5.0 (g/mL) g Lab File 10: )G2393

Level: (low/med) LOW Date Received: 5/31/97

~ Moisture: not dec. 15.6

Column: lpack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/02/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

1

I CAS NUMEE:R COMPOUND N.!\ME I RT I ~":ST. CONe. 1 Q I
1================1=============================/========1=============1=====1
I 1 . .. 1__._________ .. 1 I 1 I

I 2. I I 1 I 1
~:. . .__.: -_.._---==_.._1 : ::
~'S . __. 1 . 1 . 1 .1

I 6. 1 __..._. I 1 I
I 'I . __.._ .. ._. __ I _.__. ...__. .__.. .__ 1 . .1. 1

I 8. 1 ... I 1__ 1
I '=J • __ ,______. ._. ...__._.. __ 1 I 1

I 1 () . 1 1 1
I 11. 1__.__..__. ._. ...__ _. ._1 1

12. 1 I 1
13. __ _.. 1._ _. .. ._-=_ .. .. .__.._. . 1_. 1
14. 1 , 1
15. 1____ 1 1
16. 1 I 1
17, . 1_. 1__ 1
18. 1 1 1
1'3 .. . I 1_.__ 1
20. ..1 1 1
21. ._. 1___ 1 1
22. I I I
23 . . ._1 .. _ . 1 1
24. I 1 1
25 . I ..__ L I 1
26. I I I I
2 -; .. . .__..._.. 1 ._. . ... .___ _ 1 1 I

I 28. I .____ I 1 ._1

O~ :======:-------.-....-..--.-.-- -~ ~ --.-.------: ....--------: ---:
1.._---_. 1 -------_.. .1 . 1 .__ I I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-P-01-06-00 ARDL Lab No. : 300544-03
Desc/Location: 7P Lab Filename:
Sample Date: 06/02/1997 Received Date: 06/04/1997
Sample Time: 1230 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/05/1997
Amount Used: 5 mL QC Batch: 0610TJP3
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1 ""1,,,,
1,1-DICHLOROETHENE 1.2 5.0 ND UG/L 1
METHYLENE CHLORIDE 1.3 5.0 3.1 JB UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
1,1-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
1,l,l-TRICHLOROETHANE .0.89 5.0 ND UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 ND UG/L 1

CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1

1,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMOD I CHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
1, 1, 2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
1,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1 [
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1 I
1,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1 I
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1 ~-,
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/16/1997

I Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)

I Proj ect No.: 5644V Analytical Method: 8260A

I Prep Method: 5030A

I
I Field ID: H-07-P-01-06-00 ARDL Lab No. : 300544-03 (cont'd)

I Desc/Location: 7P Lab Filename:

I Sample Date: 06/02/1997 Received Date: 06/04/1997

I Sample Time: 1230 Prep. Date: 06/05/1997

I Matrix: WATER Analysis Date: 06/05/1997

I Amount Used: 5 mL QC Batch: 0610TJP3

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I CHLOROBENZENE 0.96 5.0 NO UG/L 1

I 1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 NO UG/L 1

I ETHYLBENZENE 0.93 5.0 NO UG/L 1

I m & p-XYLENE 1.5 5.0 NO UG/L 1

I o-XYLENE 0.92 5.0 NO UG/L 1

,,"~J STYRENE 1.2 5.0 NO UG/L 1
2-HEXANONE 4.5 20.0 NO UG/L 1

''-1' BROMOFORM 2.0 5.0 NO UG/L 1

I ISOPROPYLBENZENE 1.1 5.0 NO UG/L 1

I 1,1, 2, 2-TETRACHLOROETHANE 3.0 5.0 NO UG/L 1
BROMOBENZENE 1.2 5.0 NO UG/L 1
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 NO UG/L 1
n-PROPYLBENZENE 1.2 5.0 NO UG/L 1
2-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
4-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
1,3,5-TRIMETHYLBENZENE . 1.3 5.0 NO UG/L 1
tert-BUTYLBENZENE 1.0 5.0 NO UG/L 1
1,2,4-TRIMETHYLBENZENE 1.0 5.0 NO UG/L 1
sec-BUTYLBENZENE 1.3 5.0 NO UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 NO UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 NO UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 NO UG/L 1
n-BUTYLBENZENE 1.3 5.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 NO UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 NO UG/L 1
NAPHTHALENE 2.3 5.0 NO UG/L 1
1,2,3-TRICHLOROBENZENE 1.9 5.0 NO UG/L 1
ACETONE 11.0 50.0 NO UG/L 1
2-BUTANONE 7.0 50.0 NO UG/L 1

..,,·-1 4-METHYL-2-PENTANONE 8.9 20.0 NO UG/L 1

'",.
Sample 300544-03, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P-01-06-00
7P
06/02/1997
1230
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-03 (cont'd)

06/04/1997
06/05/1997
06/05/1997
0610TJP3
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Limits Results
82-125 105%
89-127 93%
79-130 94%
84-122 105% ~""""'l<,

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 ---:-- ---:---:--...::.....

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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7~
lE

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIfIED COMPOUNDS

o Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

H-07-P-Ol-06-00

Lab Code: Case Nb.: 300544 SAS No. : SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300544-03

Sample wt:./vol: 5.0 (g/mL) mL Lab File ID: >K4939

Level: (low/med) LOW Date Received: 6/04/97

':; i'-1,)istLlre: not dec. --- Date Analyzed: 6/05/97

Column:lpack/cap) CAP Dilution factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

------- ----

---------_._----

_ l
_ 1 -
_ I
_____ 1 -

___ . .... .___ 1.__
_____ 1 -

- 1 _

I I
r:':AS NU!"IEER I COM?OUND NAME I RT EST. CONC. Q 1

1================1=============================1======== ============= =====1
I 1. 1Unknown I 7.97 5. J 1
I 2. 1 1 I

0 3.----. I 1 1
4. 1 1_____ I
':i. . 1._ . . 1_.__~_ I
6. I 1 I

"7 • _ ....._. 1 . .._. . , .__

8. 1 1 _

':l . . . , _._____ _ . .1
1 () . 1 _

11. 1 _
12. I 1 _
13. . ._. ._._______ 1 . _

14. 1__.. _
15. __. .__
16. _
17. ._. . ._. _
18. _
19.
20.
21. .. .
22. _
23. .
24. .
2~; . ._. _
26. _
27. __. .__

I .) 8

O~~: -- '-~-='.'-- -
1 .__---_..__ ._.._-----

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/10/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P1-01-05-01
7P,O TO 1 FT
06/02/1997
1400
SOIL
5 g
14.1

300544-01

06/04/1997
06/05/1997
06/05/1997
0610TJP2
LOW

Parameter

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
l,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

Method
Limit

2.4
1.7
1.5

0.92
1.7
2.8
1.5
2.9

0.76
0.76
1.7
1.4

0.81
0.95
0.93

.0.59
1.2
1.1

0.61
0.94
1.3
1.3

0.77
1.1
1.1

0.93
0.69
0.94

1
0.91
1.0

0.68

NO

NO
NO

NO

NO

NO
NO
6.1
NO

NO

NO

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO
NO

NO
NO
NO

NO
NO

NO
NO

Data
Flag Units

Dilution
Factor

Sample 300544-01, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

7{pJ

Lab Report No: 300544 Report Date: 06/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P1-01-05-01
7P,O TO 1 FT
06/02/1997
1400
SOIL
5 g
14.1

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-01 (cont'd)

06/04/1997
06/05/1997
06/05/1997
0610TJP2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2,2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
l,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
l,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.66
0.57
0.81
1.2

0.54
0.7

5
1.4

0.77
2.6
1.1
2.3

0.68
0.91
0.93

.0.58
0.63
0.81
0.73
0.71
1.1
1.2
1.4
1.2
2.9
1.3

0.91

2
1.5

10.0
9.2
4.2

5.8
5.8
5.8
5.8
5.8
5.8

23.3
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8

11.6
5.8
5.8
5.8
5.8

58.2
58.2
23.3

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1

1

1
1

1

1

1
1

1

1

1

1
1
1
1
1
1
1

1

1

1
1

1
1
1
1
1

1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

Parameter

H-07-P1-01-05-01
7P,0 TO 1 FT
06/02/1997
1400
SOIL
5 g
14.1

300544-01 (cont'd)

06/04/1997
06/05/1997
06/05/1997
0610TJP2
LOW

ISURROGATE RECOVERIES: Limits Results I
14-BROMOFLUOROBENZENE 76-141 96% I
!DIBROMOFLUOROMETHANE 86-125 105% I
11,2-DICHLOROETHANE-D4 78-135 101% I
ITOLUENE-D8 86-129 100% ~
1 ------"" ",'

Surrogate recoveries marked with '*' indicates they are outside standard limits .

Sample 300544-01, VOLATILES, GC/MS (8260)
...-...,

Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

o Name:

LAb Code:

ARDL, INC. Contract: IAAAP

Case No.: 300544 SAS No.:

EPA SAMPLE NO.

I
H-07-Pl-01-05-011

--_.. 1

SDC; No.:

Matrix: lsoil/water) SOIL Lab Sample 10: 300544-01

Sa-mple wt/vol: 5.0 (g/mL) 9 Lab Fil(:! ID: >G244::3

Ll?ve 1 : ( low /me'1 ) LOW Date Receivl?d: 6/04/97

~ Moisture: not dec. 14.1

(uL)

Date Analyzed: 6/05/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I (~A':~ N!!l"tf:',Fl-:! (,,:Oi'''lfJOUN[', N,l\ME I ET EST. CONC. I Q 1
1==~=============!=============================I========1=============1=====1

1 ._ _.._ 1. _ __ .. _ _.._.._ _ __. ..__.__.. ! _1 __.__. .._. 1 1
~; • .. __.___ 1_ 1 .__ 1 1 I

Q
3 . __._._._.. ._.__ 1__. ..__.. . . . I __.____ ._ I . I

.. . I I 1. 1
- ~) . I ...... ... .. I __..__._....__. , I

i 6 • I ._.._ I __ _ . 1 1
'/ . ..__ _. _..__ __._-_. 1 .. ._.._ _._.. _1.__..__. . __. ' I
;3 • ___. 1 _. I _.__ 1

'3 .._._._.__ . __._______ _ ._._.. .. ._....__ 1 __ ._.. ..__ _ __. I I

III . I.. 1 1
11. I . 1 r
12._______ I 1 I
1 ~1 • ._.. ._ __ .' ._ • 1 . ._. 1 1

14. I I 1
1') . __ I . . I. I
1 rj . 1 I
17 . ._ _ .._. 1 _ I

18. I I
19 . ._____ _ .. . I 1

20. I I
I :? 1 . ......__.... .. . .._ _ 1 1 I

! 22. I I I
;d . ...... .. 1 1 _ I

24 . .__ . .1_ ._ 1 I
2':i . .__ _ __.. __. . " ... _._ I ~ I
26.___, 'I 1
27 . .._. .__. . I _. ._ .__ ..__ 1 __ 1 _ I

I 2 (; • __. 1. .:... I I I

O~ :=-=~=~~:.=:~=::-:~---.---.----.--.-------~------.------------ :--.--- ~-:---.------------ 1---- :
1 _. .._ 1 .. ._._.. .. .__. ._1 _.. .__ 1 1 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-Q-01-06-00 ARDL Lab No. : 300549-08
Desc/Location: 7Q Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1630 Prep. Date: 06/09/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1
l,l-DICHLOROETHENE 1.2 5.0 ND UG/L 1 ~

METHYLENE CHLORIDE 1.3 5.0 7.9 B UG/L 1 "..,.,'
I

trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1 I
l,l-DICHLOROETHANE 1.0 5.0 ND UG/L 1 I
CARBON DISULFIDE 1.1 5.0 ND UG/L 1 I
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1 I
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1 I
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1 I
CHLOROFORM 0.79 5.0 ND UG/L 1 I
l,l,l-TRICHLOROETHANE 0.89 5.0 ND UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMOD I CHLOROMETHANE 0.82 5.0 ND UG/L 1

DIBROMOMETHANE 0.96 5.0 ND UG/L 1

cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1

l,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1 ~

,.iI'
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

7f1lf

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q-01-06-00
7Q
06/05/1997
1630
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-08 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE

,>, ,," BROMOFORM
I ISOPROPYLBENZENE
I 1,1,2,2-TETRACHLOROETHANE
1 BROMOBENZENE

1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1,3,5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE

0.96
1.4

0.93
1.5

0.92

1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0
7.0
8.9

5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0
50.0
20.0

ND

ND
ND

ND

ND

ND
ND
ND

ND
ND
ND

ND

ND
ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

ND
ND

ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1

1
1
1
1

1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q-01-06-00
7Q
06/05/1997
1630
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-08 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS8
LOW

Dilution
FactorUnits

Data
FlagResult

Reporting
Limit

Method
LimitParameter I

_________________________________ 1

--------------------------- 1

Surrogate recoveries marked with '*' indicates they are outside standard

Sample 300549-08, VOLATILES, GC/MS (8260) Page 3 of



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

L~ Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300549 SAS No.:

H-07-Q-Ol-06-00

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300549-08

Sample wt/vol: 5.0 (g/mL) mL Lab File 1D: >K4965

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/09/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

1 CAS NUMBER I COMPOUND NAME I RT EST. CONC. Q
1================1============================= ======== ============= =====
1 1. I Unknown 7.96 10. J
1 2. 1 _

1. 1 _

.. I ------_~_- _
5. 1 _
6. 1 _
7. 1 _
8. 1 _

9. 1 _
10. _
11. _
12. _

13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _

I 28.-------
)

1'._,.J • _
1 --- _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 1
'"o.,J!

Lab Report No: 300549 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No. : 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-07-Q1-01-05-1 ARDL Lab No.: 300549-05
Desc/Location: 7Q Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1620 Prep. Date: 06/09/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 5 g QC Batch: 0616LS2
% Moisture: 19.2 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 2.6 12.4 ND UG/KG 1
CHLOROMETHANE 1.9 12.4 ND UG/KG 1
VINYL CHLORIDE 1.6 12.4 ND UG/KG 1
BROMOMETHANE 0.98 12.4 ND UG/KG 1
CHLOROETHANE 1.9 12.4 ND UG/KG 1
TRICHLOROFLUOROMETHANE 3 12.4 ND UG/KG 1
1,1-DICHLOROETHENE 1.6 6.2 ND UG/KG 1 ~,

METHYLENE CHLORIDE 3.1 6.2 12.7 B UG/KG 1 ,"",,~.1

trans-1,2-DICHLOROETHENE 0.8 6.2 ND UG/KG 1
1,1-DICHLOROETHANE 0.8 6.2 ND UG/KG 1
CARBON DISULFIDE 1.9 6.2 ND UG/KG 1
2,2-DICHLOROPROPANE 1.5 6.2 ND UG/KG 1
cis-1,2-DICHLOROETHENE 0.87 6.2 ND UG/KG 1
BROMOCHLOROMETHANE 1 6.2 ND UG/KG 1
CHLOROFORM 0.99 6.2 ND UG/KG 1
1, 1, 1-TRICHLOROETHANE 0.63 6.2 ND UG/KG 1
l,l-DICHLOROPROPENE 1.2 6.2 ND UG/KG 1
CARBON TETRACHLORIDE 1.2 6.2 ND UG/KG 1
BENZENE 0.64 6.2 ND UG/KG 1
l,2-DICHLOROETHANE 1.0 6.2 ND UG/KG 1
TRICHLOROETHENE 1.4 6.2 ND UG/KG 1
1,2-DICHLOROPROPANE 1.4 6.2 ND UG/KG 1
BROMOD I CHLOROMETHANE 0.82 6.2 ND UG/KG 1
DIBROMOMETHANE 1.2 6.2 ND UG/KG 1
cis-1,3-DICHLOROPROPENE 1.2 6.2 ND UG/KG 1
TOLUENE 0.99 6.2 ND UG/KG 1
trans-1,3-DICHLOROPROPENE 0.73 6.2 ND UG/KG 1
1, 1, 2-TRICHLOROETHANE 1.0 6.2 ND UG/KG 1
l,2-DIBROMOETHANE 1.1 6.2 ND UG/KG 1
TETRACHLOROETHENE 0.97 6.2 ND UG/KG 1
l,3-DICHLOROPROPANE 1.1 6.2 ND UG/KG 1
DIBROMOCHLOROMETHANE 0.72 6.2 ND UG/KG 1

""""'""l
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q1-01-05-1
70
06/05/1997
1620
SOIL
5 g
19.2

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-05 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE

\.'1 BROMOFORM
ISOPROPYLBENZENE
l,l,2,2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
l,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

I 4-METHYL-2-PENTANONE

\,

0.71
0.61
0.87
1.2

0.57
0.74
5.3
1.5

0.82
2.7
1.2
2.5

0.72
0.97
0.99
0.62
0.67
0.87
0.78
0.75
1.1
1.2
1.5
1.2
3.1
1.4

0.97
2.1
1.6

10.6
9.7
4.5

6.2
6.2
6.2
6.2
6.2
6.2

24.8
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2

12.4
6.2
6.2
6.2
6.2

61. 9
61. 9
24.8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
~
"..1

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q1-01-05-1
7Q
06/05/1997
1620
SOIL
5 g
19.2

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-05 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS2
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8

I

Limits
76-141
86-125
78-135
86-129

Results
109%
121%
121%
109%

I
I
I
I

='Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-05, VOLATILES, GC/MS (8260) Page 3 of /



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

fi... Name: ARDL, INC. Contract: IAAAP
H-07-Ql-0l-05-1

Lab Code: Case No.: 300549 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample 10: 300549-05

Sample wt/vol: 5.0 (g/mL) g Lab File ID: )G2486

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. 19.2 Date Analyzed: 6/09/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

COMPOUND NAME
=========~===================

Ethane, 1,1,2-trichloro-l,2,2
-trifluoro-

""1

I
I
I
I
I

I
I CAS NUMBER
1================
1 1.76131
1

1

RT I EST. CONC. I Q I
========1=============1=====1

3.69 I 7. I JNB I
1 I

2. I 1 _
3. 1 1 _
4. 1 _

5. 1 _

6. 1 _

7. 1 _
8. 1 _

9. 1 _
10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _

, 27. _
1. _

,'- J. _
1 ---

FORM I VOA-TIC 1/87 Rev.



SEMI-VOLATILE ORGANIC COMPOUNDS
(Method 8270)

7.>1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-A-01-06-00 ARDL Lab No. : 300555-05
Desc/Location: 7A Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0900 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300555-05, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-A-01-06-00 ARDL Lab No. : 300555-05 (cont'd)
Desc/Location: 7A Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0900 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 ND UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A-01-06-00
7A
06/11/1997
0900
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-05 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 58%
21-110 22%
35-114 52%
10-123 43%
10-94 18%
33-141 56%

BENZO(g,h,i}PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL

':>5 NITROBENZENE
!2,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-07-A-Ol-06-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

, Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300555-05

Lab File ID: >B1558

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Injection Volume:

Level:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 7.8

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

============= ====z
EST. CONC. Q

I
I CAS NUMBER COMPOUND NAME RT
I~=============== ============================ ========
I 1. _
I 2. _
I 3. _
I 4. _
I 5. _
I 6. _
I 7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-A1-01-05-1 ARDL Lab No.: 300554-14
Desc/Location: SITE A1 @ l' Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0852 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/18/1997
Amount Used: 30 g QC Batch: B2281
% Moisture: 35.5 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 66.7 512 ND UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 63.6 512 ND UG/KG 1
2-CHLOROPHENOL 65.1 512 ND UG/KG 1
l,3-DICHLOROBENZENE 69.8 512 ND UG/KG 1
l,4-DICHLOROBENZENE 65.1 512 ND UG/KG 1
BENZYL ALCOHOL 62.0 512 ND UG/KG 1
l,2-DICHLOROBENZENE 85.3 512 ND UG/KG 1
2-METHYLPHENOL 69.8 512 ND UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 76.0 512 ND UG/KG 1
4-METHYLPHENOL 66.7 512 ND UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 71.3 512 ND UG/KG 1
HEXACHLOROETHANE 76.0 512 ND UG/KG 1
NITROBENZENE 54.3 512 ND UG/KG 1
ISOPHORONE 43.4 512 ND UG/KG 1
2-NITROPHENOL 60.5 512 ND UG/KG 1
2,4-DIMETHYLPHENOL 51.2 512 ND UG/KG 1
BENZOIC ACID 127 512 ND UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 58.9 512 ND UG/KG 1
2,4-DICHLOROPHENOL 68.2 512 ND UG/KG 1
1, 2, 4-TRICHLOROBENZENE 58.9 512 ND UG/KG 1
NAPHTHALENE 58.9 512 ND UG/KG 1
4-CHLOROANILINE 214 512 ND UG/KG 1
HEXACHLOROBUTADIENE 63.6 512 ND UG/KG 1
4-CHLORO-3-METHYLPHENOL 55.8 512 ND UG/KG 1
2-METHYLNAPHTHALENE 55.8 512 ND UG/KG 1
HEXACHLOROCYCLOPENTADIENE 52.7 512 ND UG/KG 1
2,4,6-TRICHLOROPHENOL 51.2 512 ND UG/KG 1
2, 4, 5-TRICHLOROPHENOL 57.4 512 ND UG/KG 1
2-CHLORONAPHTHALENE 54.3 512 ND UG/KG 1
2-NITROANILINE 40.3 512 ND UG/KG 1
DIMETHYL PHTHALATE 48.1 512 ND UG/KG 1
ACENAPHTHYLENE 60.5 512 ND UG/KG 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A1-01-05-1
SITE A1 @ l'
06/11/1997
0852
SEDIMENT
30 g
35.5

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-14 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO (b) FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

Method
Limit

49.6
121

49.6
46.5
72 .9
52.7
46.5
55.8
52.7
54.3
91.5
71.3
60.5
54.3
46.5
48.1
86.8
45.0
34.1
43.4
43.4
46.5

366
37.2
38.8
48.1
43.4
82.2

102
45.0
51.2
48.1

Reporting
Limit Result

512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO
512 ND
512 NO
512 NO
512 NO
512 ND
512 ND
512 NO
512 ND
512 NO
512 ND
512 NO
512 NO
512 293
512 NO
512 NO
512 NO
512 NO
512 NO
512 NO

Data
Flag

J

Dilution
Units Factor

UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
UG/KG 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-A1-01-05-1
SITE A1 @ l'
06/11/1997
0852
SEDIMENT
30 g
35.5

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-14 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

52.7 512 ND UG/KG 1

Limits Results
30-115 71%
25-121 61%
23-120 60%
19-122 66%
24-113 66%
18-137 72%

BENZO(g,h,i}PERYLENE

ISURROGATE RECOVERIES:
12 -FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.
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lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I
IH-07-Al-0l-05-1
1 _

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-14

Sample wt/vol: 30.0 (g/mL) g Lab File ID: )W8111

Level: (low/med) LOW Date Received: 6/13/97

~.; Moisture: not dec. 35.5 dec. Date Extracted: 6/16/97

Concentrated Extract Volume: 1000.0 (uLl Date Analyzed: 6/18/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 20
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
EST. CONC. I Q I

=============/=====1
2100. IJ
3400. IJ
1500. IJ
2900. IJ
6400. IJ
5200. IJ
2300. IJ
1200. IJ
2000. IJ
4100. IJ
1100. J
1200. J
1100. J
4200. J
1100. J
3000. J
1200. J
1800. J
4000. J
1300. J

19.23
20.00
20.25
20.45
21.21
21.42
22.08
22.44
22.76
23.08
27.81
31.04
32.95
33.37
33.60
34.12
34.88
35.22
35.70
35.92

Unknown
Unknown
Unknown
Unknown
Unknown
Hexadecanoic acid
Unknown
Unknown
Unknown
Unknown
Unknown alkane
Unknown

IUnknown alkane
1 Unknown
I Unknown
I Unknown
Unknown
Unknown
Unknown
Unknown

57103

l.
2.

I
I
I
I 4.
I 5.
I 6.
1 7.
I 8.
I 9.
1 10.
I 11.
I 12.
I 13.
, 14.
I 15.
I 16.
I 17.
1 18.
I 19.
, 20.
1 21. _
I 22. _
1 23. _
1 24. _
I 25. _
I 26. _
I 27. _
I 28. _
I 29. _
1 30. _
1 ---

I I
I CAS NUMBER COMPOUND NAME 1 RT
1================ ============================1========



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-B-01-06-00 ARDL Lab No. : 300555-04
Desc/Location: 7B Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1700 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B-01-06-00
7B
06/10/1997
1700
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-04 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method Reporting

Limit Limit Result
Data
Flag

Dilution
Units Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO (a) ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(l, 2,3-cd) PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1

1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B-01-06-00
7B
06/10/1997
1700
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-04 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43 -116 58%
21-110 30%
35-114 56%
10-123 58%
10-94 22%
33-141 65%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12 -FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with I.' indicates they are outside standard limits.
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lF EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC, Contract: IAAAP
H-07-B-Ol-06-00

Lab Code: Case No,: 300555 SAS No,: SDG No,: ---

Concentrated Extract Volume: 1000,0 (uL)

% Moisture: not dec,

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300555-04

Lab File ID: >B1557

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/18/97

Dilution Factor: 1,0

dec,

(g/mL) mL

1,0 (uL)

1000,0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 8,1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER I COMPOUND NAME RT EST, CONC, Q
1================ ============================ ======== ============= =====

1. ..:.. _
2, _
3, _
4, _
5. _
6, _
7, _
8, _
9. _

10, _
11. _
12, _
13, _
14, _
15, _
16, _
17, - _
18, _
19, _
20, _
21. _
22, _
23, _
24, _
25, _
26, _
27, _
28, _
29, _
30, -- _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-B1-01-05-1 ARDL Lab No. : 300554-04
Desc/Location: STATION B1 @ l' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1653 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/18/1997
Amount Used: 30 g QC Batch: B2281
% Moisture: 22.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 55.7 427 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 53.1 427 NO UG/KG 1
2-CHLOROPHENOL 54.4 427 NO UG/KG 1
1,3-DICHLOROBENZENE 58.3 427 NO UG/KG 1
1,4-DICHLOROBENZENE 54.4 427 NO UG/KG 1
BENZYL ALCOHOL 51.8 427 NO UG/KG 1
1,2-DICHLOROBENZENE 71.2 427 NO UG/KG 1
2-METHYLPHENOL 58.3 427 NO UG/KG 1
2,2'-OXYBIS(l-CHLOROPROPANE) 63.5 427 NO UG/KG 1
4-METHYLPHENOL 55.7 427 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 59.6 427 NO UG/KG 1
HEXACHLOROETHANE 63.5 427 NO UG/KG 1
NITROBENZENE 45.3 427 NO UG/KG 1
ISOPHORONE 36.3 427 NO UG/KG 1
2-NITROPHENOL 50.5 427 NO UG/KG 1
2,4-DIMETHYLPHENOL 42.7 427 NO UG/KG 1
BENZOIC ACID 106 427 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 49.2 427 ND UG/KG 1

2,4-DICHLOROPHENOL 57.0 427 NO UG/KG 1
1,2,4-TRICHLOROBENZENE 49.2 427 NO UG/KG 1
NAPHTHALENE 49.2 427 NO UG/KG 1
4-CHLOROANILINE 179 427 NO UG/KG 1
HEXACHLOROBUTADI ENE 53.1 427 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 46.6 427 NO UG/KG 1
2 - METHYLNAPHTHALENE 46.6 427 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 44.0 427 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 42.7 427 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 47.9 427 NO UG/KG 1
2-CHLORONAPHTHALENE 45.3 427 NO UG/KG 1
2-NITROANILINE 33.7 427 NO UG/KG 1
DIMETHYL PHTHALATE 40.2 427 NO UG/KG 1
ACENAPHTHYLENE 50.5 427 NO UG/KG 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-B1-01-05-1 ARDL Lab No. : 300554-04 (cont I d)
Desc/Location: STATION B1 @ l' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1653 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/18/1997
Amount Used: 30 g QC Batch: B2281
% Moisture: 22.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 41.5 427 ND UG/KG 1
3-NITROANILINE 101 427 ND UG/KG 1
ACENAPHTHENE 41.5 427 ND UG/KG 1
2,4-DINITROPHENOL 38.9 427 ND UG/KG 1
4-NITROPHENOL 60.9 427 ND UG/KG 1
DIBENZOFURAN 44.0 427 ND UG/KG 1
2,4-DINITROTOLUENE 38.9 427 ND UG/KG 1
DIETHYLPHTHALATE 46.6 427 ND UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 44.0 427 ND UG/KG 1
FLUORENE 45.3 427 ND UG/KG 1
4-NITROANILINE 76.4 427 ND UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 59.6 427 ND UG/KG 1
N-NITROSODIPHENYLAMINE 50.5 427 ND UG/KG 1
4-BROMOPHENYL-PHENYLETHER 45.3 427 ND UG/KG 1

PHENANTHRENE 38.9 427 ND UG/KG 1
HEXACHLOROBENZENE 40.2 427 ND UG/KG 1
PENTACHLOROPHENOL 72 .5 427 ND UG/KG 1
ANTHRACENE 37.6 427 ND UG/KG 1

DI-N-BUTYLPHTHALATE 28.5 427 ND UG/KG 1
FLUORANTHENE 36.3 427 ND UG/KG 1
PYRENE 36.3 427 ND UG/KG 1
BUTYLBENZYLPHTHALATE 38.9 427 ND UG/KG 1
3,3'-DICHLOROBENZIDINE 306 427 ND UG/KG 1
BENZO(a)ANTHRACENE 31.1 427 ND UG/KG 1
CHRYSENE 32.4 427 ND UG/KG 1
BIS(2-ETHYLHEXYL) PHTHALATE 40.2 427 ND UG/KG 1
DI-N-OCTYL PHTHALATE 36.3 427 ND UG/KG 1
BENZO(b)FLUORANTHENE 68.7 427 ND UG/KG 1
BENZO(k)FLUORANTHENE 85.5 427 ND UG/KG 1
BENZO(a)PYRENE 37.6 427 ND UG/KG 1
INDENO(l,2,3-cd)PYRENE 42.7 427 ND UG/KG 1
DIBENZO (a, h) ANTHRACENE 40.2 427 ND UG/KG 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B1-01-05-1
STATION B1 @ l'
06/10/1997
1653
SEDIMENT
30 g
22.8

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-04 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

44.0 427 ND UG/KG 1

Limits Results
30-115 68%
25-121 61%
23 -120 59%
19-122 70%
24-113 64%
18-137 75%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 --:- ----:-__---:- ----:-__

Surrogate recoveries marked with '.' indicates they are outside standard limits.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

lF

Contract: IAAAP

Case No.: 300554 SAS No.:

EPA SAMPLE NO.

I
IH-07-Bl-0l-05-1
1 _

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-04

Sample wt/vol: 30.0 (g/mL) g Lab File ID: >W8107

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec, 22,8 dec. Date Extracted: 6/16/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 6/18/97

Injection Volume: 1 .0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I 1 I
I CAS NUMBER COMPOUND NAME RT I EST. CONC. Q I
1================ ============================ ========1============= =====1
I 1. 1 I

I 2. 1 1
I 3. 1 1
I 4. I I
I 5. 1 _
I 6. 1 _

I 7. 1 _
I 8. 1 _

1 9. 1 _
I 10. 1 _
I 11, 1 _

I 12. 1 _
I 13. 1 _

I 14, 1 _
1 15. 1 _

I 16. 1 _

I 17. 1 _

I 18. 1 _
1 19, _
I 20. _
121. _
I 22. _
I 23. _
1 24, _

I 25. _
I 26, _
I 27. _
I 28. _
I 29. _

1 30. _
1 --- _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-C-0l-06-00 ARDL Lab No.: 300555-07
Desc/Location: STATION C Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1445 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS{1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS{-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-C-01-06-00 ARDL Lab No.: 300555-07 (cont'd)
Desc/Location: STATION C Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1445 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 ND UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO (b) FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C-01-06-00
STATION C
06/10/1997
1445
WATER
1000 mL

NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-07 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 64%
21-110 26%
35-114 61%
10-123 49%
10-94 21%
33-141 65%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 ----:" ---:- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-07-C-01-06-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample 10: 300555-07

Lab File 10: >B1562

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Level:

Sample wt/vol:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 8.2

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1================ ============================ ======== ==========-== ==a:=
I 1. _
I 2. _
I 3. _
I 4. _
J 5. _

6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA I S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Cl-01-05-1
STATION C1 @ 0-1'
06/10/1997
1439
SEDIMENT
30 g
17.3

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-01

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS (-2-CHLOROETHYL) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-~ITROSO-DI-N-PROPYLAMINE

HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

52.0
49.6
50.8
54.4
50.8
48.4
66.5
54.4
59.3
52.0
55.6
59.3
42.3
33.9
47.2
39.9
99.2
45.9
53.2
45.9
45.9

167
49.6
43.5
43.5
41.1
39.9
44.7
42.3
31.4
37.5
47.2

399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399

NO

NO
NO

NO
NO
NO
NO
NO

NO
NO
NO

NO
NO
NO

NO
NO

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1

1

1
1
1

1
1

1
1
1

1
1
1
1
1
1
1

1
1
1

1

1
1
1

1
1
1
1
1

1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

I Project Name:
I Project No.:

I
I--:-""",",,:,"",,:~__----------------:--------...........-----:-----I Field ID: H-07-C1-01-05-1 ARDL Lab No.: 300554-01 (cont'd)
I Desc/Location: STATION C1 @ 0-1' Lab Filename:
I Sample Date: 06/10/1997 Received Date:
I Sample Time: 1439 Prep. Date:
I Matrix: SEDIMENT Analysis Date:
I Amount Used: 30 g QC Batch:
I % Moisture: 17.3 Level:
1 --:- _

I Method Reporting Data Dilution
I Parameter Limit Limit Result Flag Units Factor

I -------------------~-----
I 2,6-DINITROTOLUENE 38.7 399 ND UG/KG
I 3-NITROANILINE 94.3 399 ND UG/KG
I ACENAPHTHENE 38.7 399 ND UG/KG
I 2,4-DINITROPHENOL 36.3 399 ND UG/KG
I 4-NITROPHENOL 56.8 399 ND UG/KG
I DIBENZOFURAN 41.1 399 ND UG/KG
I 2,4-DINITROTOLUENE 36.3 399 ND UG/KG
I DIETHYLPHTHALATE 43.5 399 ND UG/KG
I 4-CHLOROPHENYL-PHENYLETHER 41.1 399 ND UG/KG
I FLUORENE 42.3 399 ND UG/KG
I 4-NITROANILINE 71.3 399 ND UG/KG
I 4,6-DINITRO-2-METHYLPHENOL 55.6 399 ND UG/KG
I N-NITROSODIPHENYLAMINE 47.2 399 ND UG/KG

4-BROMOPHENYL-PHENYLETHER 42.3 399 ND UG/KG
PHENANTHRENE 36.3 399 ND UG/KG
HEXACHLOROBENZENE 37.5 399 ND UG/KG
PENTACHLOROPHENOL 67.7 399 ND UG/KG
ANTHRACENE 35.1 399 ND UG/KG
DI-N-BUTYLPHTHALATE 26.6 399 ND UG/KG
FLUORANTHENE 33.9 399 ND UG/KG
PYRENE 33.9 399 ND UG/KG
BUTYLBENZYLPHTHALATE 36.3 399 ND UG/KG
3,3'-DICHLOROBENZIDINE 285 399 ND UG/KG
BENZO (a) ANTHRACENE 29.0 399 ND UG/KG
CHRYSENE 30.2 399 ND UG/KG
BIS(2-ETHYLHEXYL) PHTHALATE 37.5 399 ND UG/KG
DI-N-OCTYL PHTHALATE 33.9 399 ND UG/KG
BENZO (b) FLUORANTHENE 64.1 399 ND UG/KG
BENZO (k) FLUORANTHENE 79.8 399 ND UG/KG
BENZO(a)PYRENE 35.1 399 ND UG/KG
INDENO(l,2,3-cd)PYRENE 39.9 399 ND UG/KG
DIBENZO(a,h)ANTHRACENE 37.5 399 ND UG/KG
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 35s0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-C1-01-05-1
STATION C1 @ 0-1'
06/10/1997
1439
SEDIMENT
30 g
17.3

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-01 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.1 399 ND UG/KG 1

Limits Results
30-115 79%
25-121 73%
23-120 71%
19-122 76%
24-113 77%
18-137 82%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
D5 NITROBENZENE

12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.
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lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I I
IH-07-Cl-0l-05-11
I I

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

% Moisture: not dec.

Lab Sample. ID: 300554-01

Lab File ID: )W8105

Date Received: 6/13/97

Date Extracted: 6/16/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) g

17.3

1.0 (uL)

30.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
CAS NUMBER I COMPOUND NAME RT

================1============================ ========
1. 10544500 ISulfur, mol. 22.06
2. Unknown 35.66
3. _
4. _
5. _
6. _
7. _
8. _

I 9. _
I 10. _
I 11. _
I 12. _
I 13. _
114. _
I 15. _
I 16. _
1 17. _
I 18. _
I 19. _
120. _
121. _
I 22. _
I 23. _
I 24. _
I 25. _
I 26. _
t 27. _
I 28. _
129. _
I 30. _

,--------- --------------- ----

I
EST. CONC. I Q I

=============1=====1
190. I IN
310. J



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-D-01-06-00 ARDL Lab No. : 300542-13
Desc/Location: 7D Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 1000 mL QC Batch: B2247
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL ~ 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1

2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILlNE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300542-13, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

I Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)

I Proj ect No.: 5644V Analytical Method: 8270B

I Prep Method: 3510B

I
I Field ID: H-07-D-01-06-00 ARDL Lab No. : 300542-13 (cont'd)

I Desc/Location: 7D Lab Filename:

I Sample Date: OS/29/1997 Received Date: 05/31/1997

I Sample Time: 1600 Prep. Date: 06/03/1997

I Matrix: WATER Analysis Date: 06/09/1997

I Amount Used: 1000 mL QC Batch: B2247

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I 2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1

I 3-NITROANILINE 2.2 10.0 ND UG/L 1

I ACENAPHTHENE 1.4 10.0 ND UG/L 1

I 2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1

I 4-NITROPHENOL 0.70 10.0 ND UG/L 1

I DIBENZOFURAN 1.0 10.0 ND UG/L 1

I 2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1

I DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1

I 4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1

I FLUORENE 1.1 10.0 ND UG/L 1

I 4-NITROANILINE 3.2 10.0 ND UG/L 1

I 4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1

I N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1

I 4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1

I PHENANTHRENE 0.57 10.0 ND UG/L 1

I HEXACHLOROBENZENE ~0.76 10.0 ND UG/L 1

I PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1

r ANTHRACENE 0.57 10.0 ND UG/L 1

I DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1

I FLUORANTHENE 0.58 10.0 ND UG/L 1

I PYRENE 0.48 10.0 ND UG/L 1

I BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1

I 3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1

I BENZO(a)ANTHRACENE 0.66 10.0 ND UG/L 1

I CHRYSENE 0.99 10.0 ND UG/L 1

I BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 ND UG/L 1

I DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1

I BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1

I BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1

I BENZO(a)PYRENE 0.69 10.0 ND UG/L 1

I INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1

I DIBENZO (a, h) ANTHRACENE 1.0 10.0 ND UG/L 1

I

Sample 300542-13, BNA'S (METHOD 8270) Page 2 of 3



771

ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3S10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-D-01-06-00
7D
OS/29/1997
1600
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-13 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 103%
21-110 40%
35-114 91%
10-123 83%
10-94 29%
33-141 104%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL

I --:--:~--:----:-----------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-13, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 1
IH-07-D-01-06-001
I I

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

C0ncentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300542-13

Lab File ID: >W8033

Date Received: 5/31/97

Date Extract.ed: 6/03/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

(g/mL) mL

1 . U (uL)

1000.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: ( 'i /N) N pH: 8.1

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
! CAS NUMBER I COMPOUND NAME 1 RT
1================1============================1========
1 1. 1 Unknown 1 6.46

2. I Unknown 1 6.70
3. Unknown I 7.17
4. 1 _

5. 1 _

6. 1 _

7. I
8. _
9.

10. _
11 . _
12. _
1. 3. _
14. _
15.
16 .

EST. CONC. Q
============= =====

20. J B
7. J B

20. J B

.• 'J., .

18.
19. _
LII. _

i 21. ._._._
22. _
2 :; . . _

24.
2':'1._. .__...._ ... __..__
2 tl • _

Z'7 .._ ..... . ._.,
2.8. _

I 2.9. _
I :3 0 . _

I _

-_._- ------

- 1__-

- 1__-

- 1__-

_ . 1__-

_____ -- 1__-

1__-

. 1__-

1 -



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-D1-01-05-1 ARDL Lab No.: 300542-05
Desc/Location: 7D1 Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 33.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 64.9 498 ND UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 61.8 498 ND UG/KG 1
2-CHLOROPHENOL 63.3 498 ND UG/KG 1
1,3-DICHLOROBENZENE 67.9 498 ND UG/KG 1
1,4-DICHLOROBENZENE 63.3 498 ND UG/KG 1
BENZYL ALCOHOL 60.3 498 ND UG/KG 1
1,2-DICHLOROBENZENE 83.0 498 ND UG/KG 1
2-METHYLPHENOL 67.9 498 ND UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 73.9 498 ND UG/KG 1
4-METHYLPHENOL 64.9 498 ND UG/KG 1
N-NITROSO-DI-N-PROPYLAMlNE 69.4 498 ND UG/KG 1
HEXACHLOROETHANE 73.9 498 ND UG/KG 1
NITROBENZENE 52.8 498 ND UG/KG 1
ISOPHORONE 42.2 498 ND UG/KG 1
2-NITROPHENOL 58.8 498 ND UG/KG 1
2,4-DlMETHYLPHENOL ·49.8 498 ND UG/KG 1
BENZOIC ACID 124 498 ND UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 57.3 498 ND UG/KG 1
2,4-DICHLOROPHENOL 66.4 498 ND UG/KG 1
1, 2, 4-TRICHLOROBENZENE 57.3 498 ND UG/KG 1
NAPHTHALENE 57.3 498 ND UG/KG 1
4-CHLOROANILlNE 208 498 ND UG/KG 1
HEXACHLOROBUTADIENE 61. 8 498 ND UG/KG 1
4-CHLORO-3-METHYLPHENOL 54.3 498 ND UG/KG 1
2 - METHYLNAPHTHALENE 54.3 498 ND UG/KG 1
HEXACHLOROCYCLOPENTADIENE 51.3 498 ND UG/KG 1
2,4,6-TRICHLOROPHENOL 49.8 498 ND UG/KG 1
2,4,5-TRICHLOROPHENOL 55.8 498 ND UG/KG 1
2-CHLORONAPHTHALENE 52.8 498 ND UG/KG 1
2-NITROANILlNE 39.2 498 ND UG/KG 1
DIMETHYL PHTHALATE 46.8 498 ND UG/KG 1
ACENAPHTHYLENE 58.8 498 ND UG/KG 1

Sample 300542-05, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-D1-01-05-1
7D1
OS/29/1997
1600
SOIL
30 g
33.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-05 (cont'd)

05/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILlNE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO (a) ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
lNOENO(1,2, 3-cd) PYRENE
DIBENZo(a,h)ANTHRACENE

48.3
118

48.3
45.2
70.9
51.3
45.2
54.3
51.3
52.8
89.0
69.4
58.8
52.8
45.2

A6.8
84.5
43.7
33.2
42.2
42.2
45.2

356
36.2
37.7
46.8
42.2
79.9
99.5
43.7
49.8
46.8

498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/KG
UG/KG
UG/KG
UG/KG

. UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analys is: BNA' S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3ss0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-D1-01-0s-1
7D1
OS/29/1997
1600
SOIL
30 g
33.7

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-05 (cont'd)

05/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

51.3 498 NO UG/KG 1

Limits Results
30-115 90%
25-121 89%
23-120 80%
19-122 91%
24-113 93%
18-137 93%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-05, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I I
IH-07-Dl-0l-05-11
I 1

Lab COI]e: Case No.: 300542 SAS No.: SDG No.: ---

,";"rtcentrat.=-d Extract Volume: lonO.o (uLl

Matrix: (soil/water) SOIL

(low/med) LOW

~ Moisture: not dec.

Lab Sample ID: 300542-05

Lab File ID: )W8039

Date Received: 5/31/97

Date Extracted: 6/06/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

dec.

(g/mL) g

33.7

1.0 (uL)

30.0

Level:

Injection Volume:

::ample wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 20
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
! CAS NUMBER 1 COMPOUND NAME 1 RT 1 EST. CONC. I Q
1================1============================1========1=============1=====

22.23 5200. IJ
26.17 970. IJ
27.93 1400. IJ
33.16 1700. IJ
33.81 2200. J
34.31 590. J
35.11 620. J
35.34- 1100. J
35.49 1000. J
35.61 720. J
35.71 900. J
35.84 8400. J
35.93 2100. J
36.00 1100. J
36.11 3600. J
36.25 3200. J
36.50 1400. J
36.98 2600. ,J
37.53 1100. J
37.77 3200. J

----

alkane
alkane
alkane

I 1. 1 Unknown
I 2. I Unknown
I 3. IUnknown
I 4. /Unknown
I 5. I Unknown
I 6. \ Unknown
I 7. I Unknown
I 8. 1 Unknown
I 9. 1Unknown
I 10. IUnknown alkane
I 11. I Unknown
! 12. 1Unknown

13. IUnknown
14-. 1Unknown
15. IUnknown

I 16. I Unknown
17. IUnknown
18. 1Unknown
1~. IUnknown
:c: l) • I Unknown
21. _.... . .. 1__.__.. .. _
22. 1 . _

23. . 1__.__ _ 1 -=- .1
24: • ,_-- 1 1 1

2:-' • 1 .__ . .. .1 ..__._. . .._... . I ._. 1
2. 6. 1 I 1 1
2"1 • ... __. .__ 1 . 1 ... ... _ 1 . 1

28.___ I I I 1
29 • . . .. 1 .. .. _ 1 . 1__ I

i 3 () . I _I 1 1
i I __ _ I 1 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-E-01-06-00 ARDL Lab No. : 300555-10
Desc/Location: 7E Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1130 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1

I 1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300555-10, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-E-01-06-00 ARDL Lab No.: 300555-10 (cont'd)
Desc/Location: 7E Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1130 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1

I FLUORENE 1.1 10.0 ND UG/L 1

I 4-NITROANILINE 3.2 10.0 ND UG/L 1

I 4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1

I N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1

I 4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1

I PHENANTHRENE 0.57 10.0 ND UG/L 1

I HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1

I PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1

I ANTHRACENE 0.57 10.0 ND UG/L 1

I DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1

I FLUORANTHENE 0.58 10.0 ND UG/L 1

t PYRENE 0.48 10.0 ND UG/L 1

I BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1

I 3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1

I BENZO{a)ANTHRACENE 0.66 10.0 ND UG/L 1

I CHRYSENE 0.99 10.0 ND UG/L 1

I BIS{2-ETHYLHEXYL) PHTHALATE 0.77 10.0 ND UG/L 1

I DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1

I BENZO{b)FLUORANTHENE 1.2 10.0 ND UG/L 1

I BENZO{k)FLUORANTHENE 1.4 10.0 ND UG/L 1

I BENZO{a)PYRENE 0.69 10.0 ND UG/L 1

I INDENO{l,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1

I DIBENZO (a,h) ANTHRACENE 1.0 10.0 ND UG/L 1

I
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E-01-06-00
7E
06/10/1997
1130
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-10 (cont'dl

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limi t Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 63%
21-110 33%
35-114 60%
10-123 71%
10-94 23%
33-141 65%

BENZO(g,h,ilPERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12 - FLUOROPHENOL
IDS NITROBENZENE
12, 4, 6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-10, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC, Contract: IAAAP
H-07-E-01-06-00

Lab Code: Case No,: 300555 SAS No,: SDG No,: ---

Concentrated Extract Volume: 1000,0 (uL)

% Moisture: not dec,

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample 10: 300555-10

Lab File 10: >B1565

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec,

(g/mL) mL

1,0 (uL)

1000,0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 8,2

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST, CONC, Q
================ ============================ ======== ========== ••• ••• ~~

1. _
2, _
3, _
4, _
5, _
6, _
7, _
8, _
9, _

10, _
11. _
12, _
13, _
14, _
15, _
16, _
17, _
18. _
19, _
20, _
21. _
22, _
23, _
24, _
25, _
26, _
27, _
28, _
29, _
30, _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-E1-01-05-1 ARDL Lab No. : 300554-09
Desc/Location: E1 @ l' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1129 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/18/1997
Amount Used: 30 g QC Batch: B2281
% Moisture: 18.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 52.9 406 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 50.4 406 NO UG/KG 1
2-CHLOROPHENOL 51. 7 406 NO UG/KG 1
1,3-DICHLOROBENZENE 55.4 406 NO UG/KG 1
1,4-DICHLOROBENZENE 51.7 406 NO UG/KG 1
BENZYL ALCOHOL 49.2 406 NO UG/KG 1
1,2-DICHLOROBENZENE 67.7 406 NO UG/KG 1
2-METHYLPHENOL 55.4 406 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 60.3 406 NO UG/KG 1
4-METHYLPHENOL 52.9 406 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 56.6 406 NO UG/KG 1
HEXACHLOROETHANE 60.3 406 NO UG/KG 1
NITROBENZENE 43.1 406 NO UG/KG 1
ISOPHORONE 34.4 406 NO UG/KG 1
2-NITROPHENOL 48.0 406 NO UG/KG 1
2,4-DIMETHYLPHENOL 40.6 406 NO UG/KG 1
BENZOIC ACID 101 406 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 46.7 406 ND UG/KG 1
2,4-DICHLOROPHENOL 54.1 406 ND UG/KG 1
1,2,4-TRICHLOROBENZENE 46.7 406 NO UG/KG 1
NAPHTHALENE 46.7 406 NO UG/KG 1
4-CHLOROANILINE 170 406 NO UG/KG 1
HEXACHLOROBUTADI ENE 50.4 406 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 44.3 406 NO UG/KG 1
2-METHYLNAPHTHALENE 44.3 406 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 41.8 406 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 40.6 406 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 45.5 406 NO UG/KG 1
2-CHLORONAPHTHALENE 43.1 406 NO UG/KG 1
2-NITROANILINE 32 .0 406 NO UG/KG 1
DIMETHYL PHTHALATE 38.1 406 NO UG/KG 1
ACENAPHTHYLENE 48.0 406 NO UG/KG 1

Sample 300554-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E1-01-05-1
E1 @ l'
06/10/1997
1129
SEDIMENT
30 g
18.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-09 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

39.4
95.9
39.4
36.9
57.8
41.8
36.9
44.3
41.8
43.1
72.6
56.6
48.0
43.1
36.9
38.1
68.9
35.7
27.1
34.4
34.4
36.9

290
29.5
30.8
38.1
34.4
65.2
81.2
35.7
40.6
38.1

406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406
406

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1

1

1
1
1
1

1
1
1
1
1

1
1

1
1
1

1
1
1
1
1

1
1

1
1

1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E1-01-05-1
E1 @ l'
06/10/1997
1129
SEDIMENT
30 g
18.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-09 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.8 406 NO UG/KG 1

Limits Results
30-115 72%
25-121 59%
23-120 55%
19-122 67%
24 -113 64%
18-137 77%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 --:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

lF

Contract: IAAAP

Case No.: 300554 SAS No.:

EPA SAMPLE NO.

I
IH-07-El-0l-05-1
1 _

SDG No.: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300554-09

Sample wt/vol: 30.0 (g/mL) g Lab File ID: >W8109

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. 18.7 dec. Date Extracted: 6/16/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 6/18/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER I COMPOUND NAME I RT
1================1============================1========
I 1. I Unknown 35.33
I 2. I
I 3. I
I 4 . I
I 5. I
I 6. I
I 7 . I
I 8. I
I 9.
I 10.
I 11.
I 12.
I 13.
I 14.
I 15.
I 16.
I 17.
I 18.
I 19.
I 20.
I 21.
I 22.
I 23.
I 24.
I 25.
I 26.
1 27.
I 28.
I 29.
I 30.
I

I
EST. CONC. Q I

============= =====1
230. J I



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA' S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-F-01-06-00 ARDL Lab No. : 300555-06
Desc/Location: STATION F Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 0909 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F-01-06-00
STATION F
06/10/1997
0909
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-06 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE

'4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(l, 2, 3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0,
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F-01-06-00
STATION F
06/10/1997
0909
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-06 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 66%
21-110 33%
35-114 64%
10-123 71%
10-94 24%
33-141 70%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-06, BNA'S (METHOD 8270) Page 3 of 3



IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: lAAAP
H-07-F-OI-06-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

l

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300555-06

Lab File ID: >B1561

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Level:

Sample wt/vol:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 8.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
I=====~==========I========~==========~======== ======== =============I=a~a=1.__---'- _

2. _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18, _
19, _
20. _
21. _
22. _
23. _
24. _
25, _
26, _
27, _
28. _
29. --
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F1-01-05-01
STATION F1 @ 0-1'
06/10/1997
0910
SEDIMENT
30 g
18.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-02

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS(-2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2 - METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

52.8
50.4
51.6
55.3
51.6
49.1
67.6
55.3
60.2
52.8
56.5
60.2
43.0
34.4
47.9
40.5

101
46.7
54.1
46.7
46.7

170
50.4
44.2
44.2
41.8
40.5
45.5
43.0
31.9
38.1
47.9

405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F1-01-05-01
STATION F1 @ 0-1'
06/10/1997
0910
SEDIMENT
30 g
18.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-02 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3, 3 '-DICHLOROBENZIDINE
BENZO{a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO{b)FLUORANTHENE
BENZO{k)FLUORANTHENE
BENZO{a)PYRENE
INDENO{1,2,3-cd)PYRENE
DIBENZO {a, h) ANTHRACENE

39.3
95.8
39.3
36.9
57.7
41.8
36.9
44.2
41.8
43.0
72.5
56.5
47.9
43.0
36.9
38.1
68.8
35.6
27.0
34.4
34.4
36.9

290
29.5
30.7
38.1
34.4
65.1
81.1
35.6
40.5
38.1

405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405
405

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1

1
1
1
1
1
1
1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3ss0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F1-01-0s-01
STATION F1 @ 0-1'
06/10/1997
0910
SEDIMENT
30 g
18.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-02 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.8 405 NO UG/KG 1

Limits Results
30-115 66%
25-121 55%
23-120 54%
19-122 62%
24-113 59%
18-137 70%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
I -:-_----:----=----=-:---_-:-:-:--__:--- ~----~--

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300554-02, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I I
IH-07-Fl-0l-05-011
I I

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

% Moisture: not dec.

Lab Sample ID: 300554-02

Lab File ID: )W8106

Date Received: 6/13/97

Date Extracted: 6/16/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) g

18.6

1.0 (uL)

30.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (YIN) N pH: ---

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============= ===~=

270. IN
200. J

22.07
34.97

Sulfur, mol.
Unknown

1. 10544500
2.
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24, _
25. _
26. _
27. _
28. _
29. _
30. _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-G-01-06-00 ARDL Lab No. : 300555-09
Desc/Location: 7G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1040 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300555-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G-01-06-00
7G
06/10/1997
1040
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-09 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G-01-06-00
7G
06/10/1997
1040
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-09 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 59%
21-110 32%
35-114 57%
10-123 67%
10-94 24%
33-141 65%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
jD5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
I -:--:-:-- ~---------:--

Surrogate recoveries marked with I •• indicates they are outside standard limits.
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lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-07-G-Ol-06-00

Lab Code: Case No.: 300555 SAS No.: SOG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample 10: 300555-09

Lab File 10: >B1564

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 8.0

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1================ ============================ =====a== ==== •• ==a==== ==.a=
I 1. _
r 2. _
I 3. _
I 4. _
I 5. _
I 6. _
I 7. _
r 8. _

9. _
10. _
11. _
12. _
13. _
14. _
15, _
16. _
17. _
18, _
19. _
20. _
21. _
22. _
23. _
24. _
25, _
26, _
27. _
28. _
29. _
30, _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G1-01-05-1
SITE G1 @ l'
06/10/1997
1045
SEDIMENT
30 g
24.4

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-13

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS (-2-CHLOROETHYL) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

56.9
54.2
55.6
59.5
55.6
52.9
72.8
59.5
64.8
56.9
60.8
64.8
46.3
37.0
51.6
43.7

108
50.3
58.2
50.3
50.3

183
54.2
47.6
47.6
45.0
43.7
48.9
46.3
34.4
41.0
51.6

437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G1-01-05-1
SITE G1 @ l'
06/10/1997
1045
SEDIMENT
30 g
24.4

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-13 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4 -NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO{a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO{b)FLUORANTHENE
BENZO{k)FLUORANTHENE
BENZO{a)PYRENE
lNOENO{1,2,3-cd)PYRENE
DIBENZO {a, h) ANTHRACENE

42.3
103

42.3
39.7
62.2
45.0
39.7
47.6
45.0
46.3
78.0
60.8
51.6
46.3
39.7
41.0
74.1
38.4
29.1
37.0
37.0
39.7

312
31.7
33.1
41.0
37.0
70.1
87.3
38.4
43.7
41.0

437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437
437

NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO
NO
NO

NO
NO
NO
NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G1-01-05-1
SITE G1 @ l'
06/10/1997
1045
SEDIMENT
30 g
24.4

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-13 (cont'd)

06/13/1997
06/16/1997
06/18/1997
B2281
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

45.0 437 NO UG/KG 1

Limits Results
30-115 67%
25-121 61%
23-120 57%
19-122 64%
24-113 64%
18-137 71%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
]D14 TERPHENYL
1 ----:-_

Surrogate recoveries marked with I.' indicates they are outside standard limits.

Sample 300554-13, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I 1
IH-07-Gl-01-05-011
I I

Lab Code: Case No.: 300554 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

% Moisture: not dec.

Lab Sample ID: 300554-13

Lab File ID: >W8110

Date Received: 6/13/97

Date Extracted: 6/16/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) g

24.4

1.0 (uL)

30.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 16
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
EST. CONC. 1 Q

=============1=====
400. I J
350. I J
200. 1J

2100. IJ
280. J
530. J
700. J
330. J
300. J
300. J
590. J
500. J
180. J
190. J

2900. J
540. J

RT

4.45
20.45
21.28
22.11
27.81
32.94
33.31
33.57
34.09
34.87
34.97
35.21
35.50
35.57
35.70
35.97

I 1. I Unknown
1 2. 1Unknown
I 3. 1Unknown
I 4. 1Unknown
1 5. 1 Unknown alkane
I 6. IUnknown alkane
I 7. 1 Unknown
I 8. 1 Unknown

9. 1 Unknown
10. I Unknown
11. I Unknown
12. 1Unknown
13. IUnknown alkane
14. I Unknown
15. 1Unknown
16. I Unknown
17. 1 _

18. 1 _

19. 1 _

20. 1 _
21. 1 _

22. 1 _

23. 1 _
24. 1 _

25. 1 _

26. 1 _

27. 1 _
28. 1 _

29. 1 _

30. 1 _

--- 1 --------- _

I
1 CAS NUMBER 1 COMPOUND NAME
1================1============================



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Project No. :

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-H-0l-06-00 ARDL Lab No. : 300552-11
Desc/Location: 7H Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1415 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2282
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-H-01-06-00 ARDL Lab No. : 300552 -11 (cont'd)
Desc/Location: 7H Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1415 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2282
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE ·0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 NO UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(1,2,3-cd)PYRENE 0.75 10.0 NO UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3S10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-H-01-06-00
7H
06/09/1997
1415
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300552-11 (cont'd)

06/10/1997
06/11/1997
06/18/1997
B2282
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43 -116 74%
21-110 31%
35-114 70%
10-123 63%
10-94 22%
33-141 72%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-11, BNA'S (METHOD 8270) Page 3 of 3



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

1F

Contract: lAMP

EPA SAMPLE NO.

H-07-H-01-06-00

Lab Code: Case No.: 300552 SAS No.: SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300552-11

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >W8101

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Level: (low/med) LOW

dec.

Date Received: 6/10/97

Date Extracted: 6/11/97

Date Analyzed: 6/18/97

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 8.3

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

================ =========~==================-------- ============= =====--------
1. Unknown 6.38. 5. J B
2. Unknown 7.10 5. J B
3.
4 .
5.
6.
7.
8 .
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-H1-01-05-01 ARDL Lab No. : 300552-03
Desc/Location: 7H1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1410 Prep. Date: 06/10/1997
Matrix: SEDIMENT Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2283
% Moisture: 17.9 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 52.4 402 ND UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 49.9 402 ND UG/KG 1
2-CHLOROPHENOL 51.2 402 ND UG/KG 1
1,3-DICHLOROBENZENE 54.8 402 ND UG/KG 1
1,4-DICHLOROBENZENE 51.2 402 ND UG/KG 1
BENZYL ALCOHOL 48.7 402 ND UG/KG 1
1,2-DICHLOROBENZENE 67.0 402 ND UG/KG 1
2-METHYLPHENOL 54.8 402 ND UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 59.7 402 ND UG/KG 1
4-METHYLPHENOL 52.4 402 ND UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 56.0 402 ND UG/KG 1
HEXACHLOROETHANE 59.7 402 ND UG/KG 1
NITROBENZENE 42.6 402 ND UG/KG 1
ISOPHORONE 34.1 402 ND UG/KG 1
2-NITROPHENOL 47.5 402 ND UG/KG 1
2,4-DIMETHYLPHENOL ,40.2 402 ND UG/KG 1
BENZOIC ACID 99.9 402 ND UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 46.3 402 ND UG/KG 1

2,4-DICHLOROPHENOL 53.6 402 ND UG/KG 1
1,2,4-TRICHLOROBENZENE 46.3 402 ND UG/KG 1
NAPHTHALENE 46.3 402 ND UG/KG 1
4-CHLOROANILINE 168 402 ND UG/KG 1
HEXACHLOROBUTADIENE 49.9 402 ND UG/KG 1

4-CHLORO-3-METHYLPHENOL 43.8 402 ND UG/KG 1
2-METHYLNAPHTHALENE 43.8 402 ND UG/KG 1
HEXACHLOROCYCLOPENTADIENE 41.4 402 ND UG/KG 1
2,4,6-TRICHLOROPHENOL 40.2 402 ND UG/KG 1
2,4,5-TRICHLOROPHENOL 45.1 402 ND UG/KG 1
2-CHLORONAPHTHALENE 42.6 402 ND UG/KG 1
2-NITROANILINE 31.7 402 ND UG/KG 1
DIMETHYL PHTHALATE 37.8 402 ND UG/KG 1
ACENAPHTHYLENE 47.5 402 ND UG/KG 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-H1-01-05-01 ARDL Lab No. : 300552-03 (cont'd)
Desc/Location: 7H1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1410 Prep. Date: 06/10/1997
Matrix: SEDIMENT Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2283
% Moisture: 17.9 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 39.0 402 ND UG/KG 1
3-NITROANILINE 95.0 402 ND UG/KG 1
ACENAPHTHENE 39.0 402 ND UG/KG 1
2,4-DINITROPHENOL 36.5 402 ND UG/KG 1
4-NITROPHENOL 57.2 402 ND UG/KG 1
DIBENZOFURAN 41.4 402 ND UG/KG 1
2,4-DINITROTOLUENE 36.5 402 ND UG/KG 1
DIETHYLPHTHALATE 43.8 402 ND UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 41.4 402 ND UG/KG 1
FLUORENE 42.6 402 ND UG/KG 1
4-NITROANILINE 71.9 402 ND UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 56.0 402 ND UG/KG 1
N-NITROSODIPHENYLAMINE 47.5 402 ND UG/KG 1
4-BROMOPHENYL-PHENYLETHER 42.6 402 ND UG/KG 1
PHENANTHRENE 36.5 402 ND UG/KG 1
HEXACHLOROBENZENE ·37.8 402 ND UG/KG 1
PENTACHLOROPHENOL 68.2 402 ND UG/KG 1
ANTHRACENE 35.3 402 ND UG/KG 1
DI-N-BUTYLPHTHALATE 26.8 402 ND UG/KG 1
FLUORANTHENE 34.1 402 ND UG/KG 1
PYRENE 34.1 402 ND UG/KG 1
BUTYLBENZYLPHTHALATE 36.5 402 ND UG/KG 1
3,3'-DICHLOROBENZIDINE 287 402 ND UG/KG 1
BENZO(a)ANTHRACENE 29.2 402 ND UG/KG 1
CHRYSENE 30.5 402 ND UG/KG 1
BIS (2-ETHYLHEXYL) PHTHALATE 37.8 402 ND UG/KG 1
DI-N-OCTYL PHTHALATE 34.1 402 ND UG/KG 1
BENZO(b)FLUORANTHENE 64.6 402 ND UG/KG 1
BENZO(k)FLUORANTHENE 80.4 402 ND UG/KG 1
BENZO(a)PYRENE 35.3 402 ND UG/KG 1
INDENO(1,2,3-cd)PYRENE 40.2 402 ND UG/KG 1
DIBENZO(a,h)ANTHRACENE 37.8 402 ND UG/KG 1

Sample 300552-03, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-H1-01-05-01
7H1
06/09/1997
1410
SEDIMENT
30 g
17.9

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300552-03 (cont'd)

06/10/1997
06/10/1997
06/11/1997
B2283
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.4 402 NO UG/KG 1

Limits Results
30-115 80%
25-121 66%
23-120 67%
19-122 74%
24-113 70%
18-137 85%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
!2-FLUOROPHENOL
D5 NITROBENZENE

12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '., indicates they are outside standard limits.
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab I":Hne: AF:DL, HIC.

IF

Contract: IAAAF'

EPA SAI"IF'LE NO.

1 1
IH-07-HI-0I-05-011
1 __ I

o
Li3b Code: Ca ::. e ~I 0 .: :; 00 ~; ~; 2 SA'3 No.: SDG No.: ---.

Lab Sample ID: 300552-03

Sample wt/vol: 30.0 (9/ rnL ) 9 L.ab File ID: >l.J8067

Leve 1 : (low/med) LOW Date Received: 6/10/97

% Moisture: not dec. 17.9 dec. Date Extracted: 6/10/97

Conce~trated Extract Volume: 1000.0 (ull Date Analvzed: 6/11/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: ('y'/~n N pH: ---

Number TICs fo~nd: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

I
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q !
1================1============================1========1============= ==='==1

o

o
------ -_..-----

')

1 .__-=-- 1 1 1 _

______ 1 J .._1 _
3, 1 1 _
!.J.. 1 1
5· 1 1 _
6. 1 1 _

7. 1 1 _
8. 1 _I _

? . 1 1 _
10. 1 _1__ _ _
11 . I I .. 1__. ..
1 2 . I _ _ 1 .._ ...... . 1_._.. _
13. 1 I 1__
14. 1 I 1 _
15. 1 J 1 _

1 6 . 1_. -'- .. ._1 _._1_ _.
1 / . I I ..

1. 8 . I . .._..._..__ I __._... ,_.._.. I
I'? I .1 1
20 . 1 1. .. i I

21. I I 1 1
22. I I 1__._1
23 .. 1 1 . 1 1

2 ~.~ . I J .. ._._~ I ._..._...._._.__.I
7~ 1.... .... . __ I. 1__.__.__._ I

26 . 1 __ I __ 1. ._..__ 1

27. I 1 I I
2 tJ . . ._ . . .. 1. I ._.. .__ 1_.. !
2'7 . 1 __ I 1 1

3 (, , .__.. ..__ I .___ _.. I ._... I .._....._.._.. I
__ I I 1_.__ 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-I-01-06-00 ARDL Lab No. : 300552-12
Desc/Location: 7I Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1245 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2282
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-~TROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300552-12, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-I-01-06-00
7I
06/09/1997
1245
WATER
1000 mL

NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300552-12 (cont'd)

06/10/1997
06/11/1997
06/18/1997
B2282
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Sample 300552-12, BNA'S (METHOD 8270)

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO (b) FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57

·0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1 .-

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-I-01-06-00
7I
06/09/1997
1245
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300552-12 (cont'd)

06/10/1997
06/11/1997
06/18/1997
B2282
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 67%
21-110 29%
35-114 61%
10-123 60%
10-94 21%
33-141 78%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 ---;--_---:----:----:--::--_---;---=-=--__-::-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: lAMP
H-07-I-01-06-00

Lab Code: Case No.: 300552 SAS No.: SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300552-12

Lab File ID: >W8102

Date Received: 6/10/97

Date Extracted: 6/11/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1. 0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 8.0

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

================ ============================ ======== ============= =====
1. Unknown 6.39 8 . J B
2. Unknown 7.10 8 . J B
3.
4 .
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-I1-01-05-01 ARDL Lab No.: 300552-06
Desc/Location: 7Il Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1237 Prep. Date: 06/10/1997
Matrix: SEDIMENT Analysis Date: 06/11/1997
Amount Used: 30 g Instrument ID:
Final Volume: 1mL QC Batch: B2283
% Moisture: 25.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 57.9 444 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 55.2 444 NO UG/KG 1
2-CHLOROPHENOL 56.5 444 NO UG/KG 1
1,3-DICHLOROBENZENE 60.6 444 NO UG/KG 1
1,4-DICHLOROBENZENE 56.5 444 NO UG/KG 1
BENZYL ALCOHOL 53.8 444 NO UG/KG 1
1,2-DICHLOROBENZENE 74.0 444 NO UG/KG 1
2-METHYLPHENOL 60.6 444 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 65.9 444 NO UG/KG 1
4-METHYLPHENOL 57.9 444 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 61. 9 444 NO UG/KG 1
HEXACHLOROETHANE 65.9 444 NO UG/KG 1
NITROBENZENE 47.1 444 NO UG/KG 1
ISOPHORONE 37.7 444 NO UG/KG 1
2-NITROPHENOL 52.5 444 NO UG/KG 1
2,4-DIMETHYLPHENOL 44.4 444 NO UG/KG 1
BENZOIC ACID 110 444 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 51.1 444 NO UG/KG 1
2,4-DICHLOROPHENOL 59.2 444 NO UG/KG 1
1, 2, 4-TRICHLOROBENZENE 51.1 444 NO UG/KG 1
NAPHTHALENE 51.1 444 NO UG/KG 1
4-CHLOROANILINE 186 444 NO UG/KG 1
HEXACHLOROBUTADIENE 55.2 444 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 48.5 444 NO UG/KG 1
2 -METHYLNAPHTHALENE 48.5 444 NO UG/KG 1
HEXACHLOROCYCLOPENTADI ENE 45.8 444 NO UG/KG 1
2, 4, 6-TRICHLOROPHENOL 44.4 444 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 49.8 444 NO UG/KG 1
2-CHLORONAPHTHALENE 47.1 444 NO UG/KG 1
2-NITROANILINE 35.0 444 NO UG/KG 1
DIMETHYL PHTHALATE 41.7 444 NO UG/KG 1

Sample 300552-06, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

I Project Name: IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)

I Proj ect No.: 5644V Analytical Method: 8270B

I Prep Method: 3550A

I
I Field ID: H-07-I1-01-05-01 ARDL Lab No. : 300552-06 (cont I d)

I Desc/Location: 7Il Lab Filename:

I Sample Date: 06/09/1997 Received Date: 06/10/1997

I Sample Time: 1237 Prep. Date: 06/10/1997

I Matrix: SEDIMENT Analysis Date: 06/11/1997

I Amount Used: 30 g Instrument ID:

I Final Volume: 1mL QC Batch: B2283

l % Moisture: 25.7 Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I ACENAPHTHYLENE 52.5 444 ND UG/KG 1

I 2,6-DINITROTOLUENE 43.1 444 ND UG/KG 1

I 3-NITROANILINE 105 444 ND UG/KG 1

I ACENAPHTHENE 43.1 444 ND UG/KG 1

I 2,4-DINITROPHENOL 40.4 444 ND UG/KG 1

I 4-NITROPHENOL 63.3 444 ND UG/KG 1

I DIBENZOFURAN 45.8 444 ND UG/KG 1

I 2,4-DINITROTOLUENE 40.4 444 ND UG/KG 1

I DIETHYLPHTHALATE 48.5 444 ND UG/KG 1

I 4-CHLOROPHENYL-PHENYLETHER 45.8 444 ND UG/KG 1

I FLUORENE 47.1 444 ND UG/KG 1

I 4-NITROANILINE 79.4 444 ND UG/KG 1

I 4,6-DINITRO-2-METHYLPHENOL 61.9 444 ND UG/KG 1

I N-NITROSODIPHENYLAMINE 52.5 444 ND UG/KG 1

I 4-BROMOPHENYL-PHENYLETHER . 47.1 444 ND UG/KG 1

I PHENANTHRENE 40.4 444 64.3 J UG/KG 1

I HEXACHLOROBENZENE 41. 7 444 ND UG/KG 1

I PENTACHLOROPHENOL 75.4 444 ND UG/KG 1

I ANTHRACENE 39.0 444 64.9 J UG/KG 1

I DI-N-BUTYLPHTHALATE 29.6 444 ND UG/KG 1

I FLUORANTHENE 37.7 444 ND UG/KG 1

I PYRENE 37.7 444 139 J UG/KG 1

I BUTYLBENZYLPHTHALATE 40.4 444 ND UG/KG 1

I 3,3'-DICHLOROBENZIDINE 318 444 ND UG/KG 1

I BENZO (a) ANTHRACENE 32.3 444 47.8 J UG/KG 1

I CHRYSENE 33.6 444 57.2 J UG/KG 1

I BIS(2-ETHYLHEXYL) PHTHALATE 41.7 444 ND UG/KG 1

I DI-N-OCTYL PHTHALATE 37.7 444 ND UG/KG 1

I BENZO(b)FLUORANTHENE 71.3 444 ND UG/KG 1

I BENZO(k)FLUORANTHENE 88.8 444 ND UG/KG 1

I BENZO(a)PYRENE 39.0 444 64.6 J UG/KG 1

I

Sample 300552-06, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-I1-01-05-01
7Il
06/09/1997
1237
SEDIMENT
30 g
1mL
25.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-06 (cont'd)

06/10/1997
06/10/1997
06/11/1997

B2283
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

44.4 444 ND UG/KG 1
41.7 444 ND UG/KG 1
45.8 444 56.6 J UG/KG 1

Limits Results
30-115 87%
25-121 71%
23-120 74%
19-122 75%
24-113 76%
18-137 94%

INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,i) PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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L d b ~~ d [I', e :

L,Jb Code:

1 F

SEMIUOLATILE ORGRNICS ANRLYSIS DATA SHEET
TENTRTIVELY IDENTIFIED COMPOUNDS

Cont:-C'lct= lnnr:)r-'

Ca",e No.: 300552 SAS ~~o.:

EPI~ SIlMF'LE NO.

I I
IH-07-I1-01-05-011
t __ I

SOG 1'10.: ---

1'1 a t 1_ i ;><:: (E, 0 i 1/ ~J ate r) S [J I 1_ Lab Sample ID: 300552-06

Sa ;'(1 p 1e \.j t ./ IJ [) 1 : 30.0 ( 9 / [I', L) q Lab Fi le ID: >1..J8068

Date Receiued: 6/10/97

% MoIsture: not dec. 2 ~-:; . 7 dec. Date Extracted: 6/10/97

Date Analvzed: 6/11/97

!njection Vclume: 1.0 (ull

CF' C C 1e·:3 n up: r-,H: .---

!'; '.i [1'1 b e t- TIC::. f Cj IJ n d : 7
CONCENTRPTION UNITS:
(IJ:J/L or u~~/K'J) 1J9/1<,]

I
c q ::; t·IIy-·m U: leO row fJ UW) N Ar1 E I rn I EST. C0t1 C. Q I

1================1============================1========1=============1=====/
! J. • I Un k "ow n ! 1 :3 . 0 5 I 2 1 0 . J I

2 0 I U 'I k n c, wn oJ 1k a n e , 1 B . 6 0 I 2 3 0 0 J I
-, lUnknow;1 1 18.681 250. J I

il. IlJn~ncwn 1 21.131 360. J I

5 . I Un k ri C wn I 2 1 . 7 0 I '5 6 0 . J 1
6. IUnknown I 22.201 2000. J I
/. IUnknown 35.821 190. oJ I
L · . 1_____ 1 I _.", J

9. I I I i
10. . I I _I __._1
11 . 1 1_ 1_____ I
1 2 0 _. I I 1___________ ._._....... 1
1 :5 . I I . . ._ _ I
:I. /~ •. .__ 1_.. 1_. . 1 .__. ..__.._. , ....... _.. _. __ ._.....__ I
1 ~: . ._. 1 .___________ 1 1____ 1 . I
1 <.5 0 ._ ._ __ I .__._____ _I __ __.. .__ i _ .._ __.__._. .__.__ __I _ _ I
'1"7 i I I I.__ I I . I _ .._ .• I

:[ B . . I _. . __. .. .._ I I ._._.. ._._._. I ....._._._ ....._.. ._ 1
1 ? 0 __• • __ I i ! . _ .._._ 1 !
:: G 0 __._._.. •__• I _.__._.. __.. "'.__ I_. . I .__. . i ._.._.... __ ._ _i
2 1 . _i _. ._ I . I . .__. .__. ._ I _.__ .I
? '.;~ _.-:. _._._. .._I .__.__._ _ ~__ I ! 1 _. .__..__ I
2:5 . ._. ._.1 __. . 1 i _- 1 1
Zi; . _._. ._ I .__ .__..._...._._ .._. "'_._......_...__..._._ ! . ._.__ I . .__.._.__ I . ._._ I
2:) . _J _ _ 1 . ! 1 ._1
;.' .<~ 0._._._.__._. I _.. . ._. ._ 1 ._.. ._ I ._ .._ ! __ 1

2? . _. . 1. . .____ I i _1 I
::. i3 . ._......._._ I _. ..... ... ... .__ i . I ..._. . I _..__.._._.. )
~~ ') . ._ I _. . .__.. .._. I . I_. I __.__. I

I :; (. ._._. ._.__.._I ' '_'__" "__' "'_'_ I . .._.._ __ I _. .._ I__ _. )
1.__.__ 1 1 1 1 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-J-01-06-00 ARDL Lab No.: 300552-10
Desc/Location: 7J Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 0935 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2282
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
1000 mL
1 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10 (cont'd)

06/10/1997
06/11/1997
06/18/1997

B2282
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE

1.4
2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

·0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Project No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
1000 mL
1mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10 (cont'd)

06/10/1997
06/11/1997
06/18/1997

B2282
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 ND UG/L 1
1.0 10.0 ND UG/L 1

0.54 10.0 ND UG/L 1

Limits Results
43-116 81%
21-110 33%
35-114 75%
10-123 68%
10-94 25%
33-141 82%

INDENO(1,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE
BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
]2,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL

,-----------:-------:------:--:-:-----------------:---
Surrogate recoveries marked with '.' indicates they are outside standard limits.
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SEMIUOlAT1lE ORGRNICS ANALYSIS DATA SHEET
TENTRTIVElY IDENTIFIED COMPOUNDS

Lab I'Jame:

Lclb Coc!e:

AI::':Dl. Hie.

1F

Contract: HH~AP

Ca::,e 1'10.: 300~:;52 SAS Ho.:

---------
I I
[H-07-J-01-06-001
I ._.~I

SOG ~Jo.: ---

i'l a t r i >.;: (~:. 0 i I / W <3 t e r) WnTER Lab Sample ID: 300552-10

S3mple wt/vol: 1000.0 (g/ml) rill LElb File 1D: >W8l.00

(low/fried) lOW Date Rece i ued: 6/10/9/

Z Moisture: nat dec. d~c. Date Extracted: 6/11/97

Date Arlalvzed: 6/18/97

Inject~on Volume: 1.0 (uL) Dilution Factor: l. ,0

( y /1'1) N pH: 8.1

I'lllly,bet- T1 [5 found:
CONCENTRATION UNITS:
(ug/l or ug/Kg) ug/L

1
lens ~! U:vlEl EF: COM F' () U1'1 D NRMER I I [ ST. C0 t-j C. I 0
I============~=== ============================1========1=============1=====1

1. UnknoLJrI I 6.38 1 r:>. IJ B I
',:. UnknOLJn 1 7.10 I 5. IJ Po I
3. I I 1 1
,~ • - 1 1 I I

:"). I 1 .1 1
6 _ 1_ _I .__ 1__.. 1

7 . I 1 1_ 1
(] , I 1 . ._1 .._.._. . 1 I
7. I J __ I . 1 1

10. I. _I !_____ __.1. .1
11 . 1 _ 1 .. 1 . I I

1'7 1__ 1 .__ 1 1 ...._.__ I
13. I I 1 1 1
14 . __ 1_._.. _I I : ._1 ~ ....__.. I
1 ~-:; . __ 1 1 1 1 ... 1

1 6 . 1 . . I ._. .....__ I ..... . ._..._I .. _...... .. I
l. 7 . j I . 1 . ...._...._.._.._ I _.. I

1 l3 . I ... ... I .. I .__....._.. __._.._.._._ I . I
1 ~> . I I 1 I _ . 1

! (: .. _. . _.. ._ I .. ._ __._..__.. I _. .. i .. . ._ __.. _ I _ I
2 1. . I I I 1 1

?? .. ... 1 ._.. I 1 I_I
23 . I 1 1 1 I

? 4.. .._ .__ ! ._.~ I __._._.._ I .__ _ __.._..__. I __.._ __ .. I
2::; . ! _I 1 ... .. 1 I
26 . _._.....__._. .._.__ I __._.. . . __. I _. 1 .....__._. 1 ..... .... .._ I

Z? . .._I _. I 1 . ... 1 _ I

:? 8 __ ._._._ i __ .~ ._.. .._ ._._ I ._._._ f _._._._ ._._ __ p I __ I
2 <:} • _. I ___ I 1 . ._ I . ..__ _ _.. I

I 5 (I . . _ I _.._. . . . _.._ .__ I ._.. ..__ I_.__.__ _ I_..__ __ ,
; I . .____ _1 I _._. .__..._..... ! _ _.. I



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-J1-01-05-01 ARDL Lab No. : 300552-01
Desc/Location: 7J1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 0955 Prep. Date: 06/10/1997
Matrix: SEDIMENT Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2283
% Moisture: 16.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 51. 7 397 NO UG/KG 1
BIS (-2-CHLOROETHYL) ETHER 49.3 397 NO UG/KG 1
2-CHLOROPHENOL 50.5 397 NO UG/KG 1
1,3-DICHLOROBENZENE 54.1 397 NO UG/KG 1
1,4-DICHLOROBENZENE 50.5 397 NO UG/KG 1
BENZYL ALCOHOL 48.1 397 NO UG/KG 1
1,2-DICHLOROBENZENE 66.1 397 NO UG/KG 1
2-METHYLPHENOL 54.1 397 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 58.9 397 NO UG/KG 1
4-METHYLPHENOL 51. 7 397 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 55.3 397 NO UG/KG 1
HEXACHLOROETHANE 58.9 397 NO UG/KG 1
NITROBENZENE 42.1 397 NO UG/KG 1
ISOPHORONE 33.7 397 NO UG/KG 1
2-NITROPHENOL 46.9 397 NO UG/KG 1
2,4-DlMETHYLPHENOL 39.7 397 NO UG/KG 1
BENZOIC ACID 98.6 397 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 45.7 397 ND UG/KG 1

2,4-DICHLOROPHENOL 52.9 397 NO UG/KG 1

1,2,4-TRICHLOROBENZENE 45.7 397 NO UG/KG 1
NAPHTHALENE 45.7 397 NO UG/KG 1
4-CHLOROANILlNE 166 397 NO UG/KG 1
HEXACHLOROBUTADIENE 49.3 397 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 43.3 397 NO UG/KG 1
2 -METHYLNAPHTHALENE 43.3 397 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 40.9 397 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 39.7 397 NO UG/KG 1
2, 4, 5-TRICHLOROPHENOL 44.5 397 NO UG/KG 1
2-CHLORONAPHTHALENE 42.1 397 NO UG/KG 1
2-NITROANILINE 31.3 397 NO UG/KG 1
DIMETHYL PHTHALATE 37.3 397 NO UG/KG 1
ACENAPHTHYLENE 46.9 397 NO UG/KG 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
Proj ect No. : 5644V Analytical Method: 8270B

Prep Method: 3550A

Field 10: H-07-J1-01-05-01 ARDL Lab No. : 300552-01 (cont'd)
Desc/Location: 7J1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 0955 Prep. Date: 06/10/1997
Matrix: SEDIMENT Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2283
% Moisture: 16.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 38.5 397 NO UG/KG 1
3-NITROANILINE 93.8 397 NO UG/KG 1
ACENAPHTHENE 38.5 397 NO UG/KG 1
2,4-DINITROPHENOL 36.1 397 NO UG/KG 1
4-NITROPHENOL 56.5 397 NO UG/KG 1

I DIBENZOFURAN 40.9 397 NO UG/KG 1

I 2,4-DINITROTOLUENE 36.1 397 NO UG/KG 1

I oI ETHYLPHTHALATE 43.3 397 NO UG/KG 1

I 4-CHLOROPHENYL-PHENYLETHER 40.9 397 NO UG/KG 1

I FLUORENE 42.1 397 NO UG/KG 1

I 4-NTI'ROANILINE 70.9 397 NO UG/KG 1

I 4,6-DINITRO-2-METHYLPHENOL 55.3 397 NO UG/KG 1

I N-NITROSODIPHENYLAMINE 46.9 397 NO UG/KG 1

I 4-BROMOPHENYL-PHENYLETHER 42.1 397 ND UG/KG 1

I PHENANTHRENE 36.1 397 NO UG/KG 1

I HEXACHLOROBENZENE .37.3 397 NO UG/KG 1

I PENTACHLOROPHENOL 67.3 397 NO UG/KG 1

I ANTHRACENE 34.9 397 NO UG/KG 1

I DI-N-BUTYLPHTHALATE 26.4 397 NO UG/KG 1

I FLUORANTHENE 33.7 397 NO UG/KG 1

I PYRENE 33.7 397 NO UG/KG 1

I BUTYLBENZYLPHTHALATE 36.1 397 NO UG/KG 1

I 3,3'-DICHLOROBENZIDINE 284 397 NO UG/KG 1

I BENZO(a)ANTHRACENE 28.8 397 NO UG/KG 1

I CHRYSENE 30.0 397 NO UG/KG 1

I BIS(2-ETHYLHEXYL)PHTHALATE 37.3 397 NO UG/KG 1

I DI-N-OCTYL PHTHALATE 33.7 397 NO UG/KG 1

I BENZO(b)FLUORANTHENE 63.7 397 NO UG/KG 1

I BENZO(k)FLUORANTHENE 79.3 397 NO UG/KG 1

I BENZO(a)PYRENE 34.9 397 NO UG/KG 1

I INOENO(1,2,3-cd)PYRENE 39.7 397 NO UG/KG 1

I DIBENZO (a, h) ANTHRACENE 37.3 397 NO UG/KG 1

I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-J1-01-05-01
7J1
06/09/1997
0955
SEDIMENT
30 g
16.8

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300552-01 (cont'd)

06/10/1997
06/10/1997
06/11/1997
B2283
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

40.9 397 NO UG/KG 1

Limits Results
30-115 76%
25-121 66%
23-120 67%
19-122 73%
24-113 69%
18-137 85%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL

,---------------------------------
Surrogate recoveries marked with I.' indicates they are outside standard limits.
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L.db Code:

IF

SEMIVOLRTILE ORGANICS ANRLYSIS DRTR SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

AF: [: L. HI C .

EPA ~:;HMF'L.E NO.

I I
IH-07-JI-0I-05-011
I . ._.__.._ I

SDG tj 0 .: -- - -

11 i1 r: 1- " :.{: (;:. D 'j 1/' wa t: r= I') SO I L Lab Sample ID: 300552-01

(~) .:::1 fl', P 1e '.J t ./ '~I 0 1 : 30.0 ('j/mL) 9 L.ab File ID:

I 1D ~J / ffie d ) L D [.J 1).3te Receil'ed: 6/10/97

16.:3 dec. Dete Extracted: 6/10/97

In)~ct\on VDlume: 1.0 ful) Dilution Factor: 1.0

c. pee 1E:3 r· up: r ';' /1'1) 11 pH: ----

Number TI[5 found: (:
CONCENTRATION UNITS:
rug/L or ug/KgI ug/Kg

._-----------
I

I ens '·i!.WIE~EF: 1 CfJlvIF'OU~I[1 ~li~r-1E 1 F.'T I EST. COtIC. IJ I

1================1============================1========1============= =====1
1 . 1 . 1 1 I
2 . .. 1._,,_._.. I _1 ... _ 1

3. I I I 1
4 . ..__.__. I _1 1 ...... _1
~: . . . 1. I 1___ _ I
6 . ._.__ I I . 1 __ I
7 . _ _ I 1 I . .. I
n .. . .. ...._ :__.. _._. .._..__..__.__.... I __._..__._.__ I ,.. ......_,._...~ .._._,__ ,_ ,. . .r
~) . I _ . 1. 1_._ _ I

1 (; . __ .. I_.. ..__. .. ! _I . . ..__ _...__...._._...... I
!. 1 . . ! _ _ 1 1 I

l? . 1_...... I __._
1 :" . . .1__ I 1 _
1 Ii· . I . _. ._...._ I ._._ ! .____ __... .....__
:l 5 . _. .._1 ! \ . _
:l (: ......_... ..._ I . ..__ _. i I . .. ..,_,__ I_
I '7 . _ .._ .. ._.•__ I .._. . ! I _. 1 .

1. l3 . _ __ I . ..__.. ! . 1 ._.._.__ ._ I _.. .

1 c! • 1 __ _ I I _ ! __._._.__ ._ .
:: I) .. 1 . .. 1 .1_..__. ._._...__ 1_....._.......__ ..
21. J \ 1__. 1 .1
;:"2 . I .._._ I__. .__. I _... ._. I.__. .I
.2 3 . _. . 1 I 1 .__ I _._.._. .. I

2 ·:r· . _I . . _ ._ I __ __. I . .._I _ i
2 ~~ . __.__. .__. I I I . .__. I I
26 . __._._.. _. . !._. .. .._.__ ._ _..__ _. ._ i . . r .._._._.__.._ _._ 1_..__ _ .._ .. I

"2/ . _. . 1 ..__ . I 1 1 I

:} n ._ _ _! ..__._.__ __. ._~ ._ __.__. _ .. I __.. I _~_ M __• __• ..~_._ _ ••_ ! __ _ ~. I
7 ? . _. ._. I __._. ._______ 1 1 . .. I _._._ _._. I

j (I . __ "_'__" " 1 _..... __.._ .__._ _ ._..__..__ 1 _. I __..__ _. _._ _ __ 1 .__ I

1.__._. ._.. I _ _____. I 1 ._ I .__ I



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA I S (METHOD 8270.)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-K-01-06-00 ARDL Lab No. : 300549-07
Desc/Location: 7K Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1124 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/17/1997
Amount Used: 1000 mL QC Batch: B2267
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(l-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K-01-06-00
7K
06/06/1997
1124
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-07 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(l, 2, 3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

Sample 300549-07, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K-01-06-00
7K
06/06/1997
1124
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-07 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 81%
21-110 36%
35-114 72%
10-123 70%
10-94 25%
33-141 81%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
D5 NITROBENZENE

12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.
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1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: lAMP
H-07-K-01-06-00

Lab Code: Case No.: 300549 SAS No.: SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300549-07

Lab File ID: >W8094

Date Received: 6/07/97

Date Extracted: 6/11/97

Date Analyzed: 6/17/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1. 0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 8.1

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============= ----------

1. Unknown 6.39 4 . J B
2 . Unknown 7.11 4. J B
3.
4.
5 .
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-KI-0I-05-1 ARDL Lab No. : 300549-03
Desc/Location: Kl-l' Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1139 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2266
% Moisture: 20.1 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 53.8 413 NO UG/KG 1
BIS(-2-CHLOROETHYL}ETHER 51.3 413 NO UG/KG 1
2-CHLOROPHENOL 52.6 413 NO UG/KG 1
1,3-DICHLOROBENZENE 56.3 413 NO UG/KG 1
1,4-DICHLOROBENZENE 52.6 413 NO UG/KG 1
BENZYL ALCOHOL 50.1 413 NO UG/KG 1
1,2-DICHLOROBENZENE 68.8 413 NO UG/KG 1
2-METHYLPHENOL 56.3 413 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE} 61.3 413 NO UG/KG 1
4-METHYLPHENOL 53.8 413 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMlNE 57.6 413 NO UG/KG 1
HEXACHLOROETHANE 61.3 413 NO UG/KG 1
NITROBENZENE 43.8 413 NO UG/KG 1
ISOPHORONE 35.0 413 NO UG/KG 1
2-NITROPHENOL 48.8 413 NO UG/KG 1
2,4-DIMETHYLPHENOL 41.3 413 NO UG/KG 1
BENZOIC ACID 103 413 NO UG/KG 1
BIS(-2-CHLOROETHOXY}METHANE 47.6 413 NO UG/KG 1
2,4-DICHLOROPHENOL 55.1 413 NO UG/KG 1
1, 2, 4-TRICHLOROBENZENE 47.6 413 NO UG/KG 1
NAPHTHALENE 47.6 413 NO UG/KG 1
4-CHLOROANILlNE 173 413 NO UG/KG 1
HEXACHLOROBUTADIENE 51.3 413 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 45.1 413 NO UG/KG 1
2-METHYLNAPHTHALENE 45.1 413 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 42.6 413 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 41.3 413 NO UG/KG 1
2, 4, 5-TRICHLOROPHENOL 46.3 413 NO UG/KG 1
2-CHLORONAPHTHALENE 43.8 413 NO UG/KG 1
2-NITROANILlNE 32.5 413 NO UG/KG 1
DIMETHYL PHTHALATE 38.8 413 NO UG/KG 1
ACENAPHTHYLENE 48.8 413 NO UG/KG 1

Sample 300549-03, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-K1-01-05-1 ARDL Lab No. : 300549-03 (cont'd)
Desc/Location: K1-1' Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1139 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2266
% Moisture: 20.1 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 40.1 413 ND UG/KG 1

I 3-NITROANILlNE 97.6 413 ND UG/KG 1

I ACENAPHTHENE 40.1 413 ND UG/KG 1

I 2,4-DINITROPHENOL 37.5 413 ND UG/KG 1

I 4-NITROPHENOL 58.8 413 ND UG/KG 1

I DIBENZOFURAN 42.6 413 ND UG/KG 1

I 2,4-DINITROTOLUENE 37.5 413 ND UG/KG 1

I DIETHYLPHTHALATE 45.1 413 ND UG/KG 1

I 4-CHLOROPHENYL-PHENYLETHER 42.6 413 ND UG/KG 1

I FLUORENE 43.8 413 ND UG/KG 1, 4-NITROANILlNE 73 .8 413 ND UG/KG 1

I 4,6-DINITRO-2-METHYLPHENOL 57.6 413 ND UG/KG 1

I N-N~TROSODIPHENYLAMlNE 48.8 413 ND UG/KG 1

I 4-BROMOPHENYL-PHENYLETHER 43.8 413 ND UG/KG 1

I PHENANTHRENE 37.5 413 ND UG/KG 1

I HEXACHLOROBENZENE 38.8 413 ND UG/KG 1

I PENTACHLOROPHENOL 70.1 413 ND UG/KG 1

I ANTHRACENE 36.3 413 ND UG/KG 1

I DI-N-BUTYLPHTHALATE 27.5 413 ND UG/KG 1

I FLUORANTHENE 35.0 413 ND UG/KG 1

I PYRENE 35.0 413 ND UG/KG 1

I BUTYLBENZYLPHTHALATE 37.5 413 ND UG/KG 1

I 3,3'-DICHLOROBENZIDlNE 295 413 ND UG/KG 1

I BENZO(a)ANTHRACENE 30.0 413 ND UG/KG 1

I CHRYSENE 31.3 413 ND UG/KG 1

I BIS(2-ETHYLHEXYL) PHTHALATE 38.8 413 ND UG/KG 1

I DI-N-OCTYL PHTHALATE 35.0 413 ND UG/KG 1

I BENZO (b) FLUORANTHENE 66.3 413 ND UG/KG 1

I BENZO(k)FLUORANTHENE 82.6 413 ND UG/KG 1

I BENZO(a)PYRENE 36.3 413 ND UG/KG 1

I INDENO(1,2,3-cd)PYRENE 41.3 413 ND UG/KG 1

I DIBENZO (a, h) ANTHRACENE 38.8 413 ND UG/KG 1

I

Sample 300549-03, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3ss0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K1-01-0s-1
K1-1'
06/06/1997
1139
SOIL
30 g
20.1

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-03 (cont'd)

06/07/1997
06/10/1997
06/11/1997
B2266
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

42.6 413 ND UG/KG 1

Limits Results
30-115 86%
25-121 77%
23-120 77%
19-122 80%
24-113 78%
18-137 89%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-03, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC, Contract: lAAAP

I
IH-07-K1-01-05-1
1 _

Lab Code: Case No,: 300549 SAS No,: SDG No,: ---

Matrix: (soil/water) SOIL Lab Sample ID: 300549-03

Sample wt/vol: 30,0 (g/mL) 9 Lab File ID: >W8063

Level: (low/med) LOW Date Received: 6/07/97

\ Moisture: not dec. 20.1 dec, Date Extracted: 6/10/97

Concentrated Extract Volume: 1000,0 (uL) Date Analyzed: 6/11/97

Injection Volume: 1.0 (uL) Dilution Factor: 1,0

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 8
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

RT EST, CONC. 0
:118==:S=== ·~:S==:S:S··:S··:III·····1

21,34 180. 1.1
22,15 560, I.1N
33,14 300. 1.1
35,35 190, 1.1
35.82 480. 1.1
36.12 270, 1.1
36,59 400, 1.1
37.74 180, .1

COMPOUND NAME

I Unknown
1Sulfur, mol,
I Unknown
1Unknown
IUnknown
I Unknown
I Unknown
Unknown

CAS NUMBER

1 ,
2. 10544500
3.
4,
5.
6,
7,
8.
9. _

10, _
11. _
12. _
13, _
14. _
15, _
16, _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25, _
26. _
27, _
28, _
29, _
30, _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-L-01-06-00 ARDL Lab No.: 300542-15
Desc/Location: 7L Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0852 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 1000 mL QC Batch: B2247
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL}ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE} 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL ~ 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY}METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE ·0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300542-15, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L-01-06-00
7L
05/30/1997
0852
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-15 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO (a) PYRENE
INDENO(l,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57

,J 0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA' S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L-01-06-00
7L
05/30/1997
0852
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-15 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43 -116 105%
21-110 43%
35-114 93%
10-123 83%
10-94 30%
33-141 103%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
jD14 TERPHENYL
1 ---:-__--=----::-----:--::--_--:--:-:--__--::-- ---:-__

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-15, BNA'S (METHOD 8270) Page 3 of 3



EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 I
IH-07-L-Ol-06-001
I 1

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

~ Moisture: not dec. dec.

C0ncentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300542-15

Lab File ID: )W8035

Date Received: 5/31/97

Date Extracted: 6/03/97

Date Analyzed: 6/U9/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 8.2

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

EST. CONC. 1 Q

=============1=====
17. IJ B

5. J B
17. J B

1

CAS NUMBER I COMPOUND NAME I RT
1================1============================1========

1 . 1 Unknown I 6 . 47
2 . 1Unknown I 6 . 69
3 . I Unknown I 7 . 17
4. I 1 _

5. 1 1 _
6. I 1 _
7. I 1 _
8. I 1 _
9. 1 1 _

lU. I 1 _
11. 1 .~ 1 _

12.' 1 _
13. 1 1 _

14. 1 I 1 _
15. . 1 I 1 _

16.' I 1 _
17. __ I 1 1 _

18. 1 I 1 _
19. I. 1 ._ 1 _
20. I J 1 _

21. I I 1 _

22. _. __ 1 I 1 _

23. __. 1__.__..._.______ 1 .___ 1 _

24:. .__ 1 1. 1 _

7. 'J • I __ .__.._.._.._. ._.. 1 1__._. __ 1__..__
2 G• 1 1 . 1 _
27 . __. _.. . ..._._ 1_.. 1__..__._. ... .. 1 I
28. 1 . I 1 1 1

29 . 1 . .__. 1 1 . I I

I ] U • __ I 1 1 1 1
. ..__. .1 _. I ._1 I 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-L1-01-05-1 ARDL Lab No. : 300542-09
Desc/Location: 7L1 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0903 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 17.6 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 52.2 400 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 49.8 400 NO UG/KG 1
2-CHLOROPHENOL 51.0 400 NO UG/KG 1
1,3-DICHLOROBENZENE 54.6 400 NO UG/KG 1
1,4-DICHLOROBENZENE 51.0 400 NO UG/KG 1
BENZYL ALCOHOL 48.5 400 NO UG/KG 1
1,2-DICHLOROBENZENE 66.7 400 NO UG/KG 1
2-METHYLPHENOL 54.6 400 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 59.5 400 NO UG/KG 1
4-METHYLPHENOL 52.2 400 62.1 J UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 55.8 400 NO UG/KG 1
HEXACHLOROETHANE 59.5 400 NO UG/KG 1
NITROBENZENE 42.5 400 NO UG/KG 1
ISOPHORONE 34.0 400 NO UG/KG 1
2-NITROPHENOL 47.3 400 NO UG/KG 1
2,4-DIMETHYLPHENOL ·40.0 400 NO UG/KG 1
BENZOIC ACID 99.5 400 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 46.1 400 NO UG/KG 1
2,4-DICHLOROPHENOL 53.4 400 NO UG/KG 1
1, 2, 4-TRICHLOROBENZENE 46.1 400 NO UG/KG 1
NAPHTHALENE 46.1 400 NO UG/KG 1
4-CHLOROANILINE 167 400 NO UG/KG 1
HEXACHLOROBUTADI ENE 49.8 400 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 43.7 400 NO UG/KG 1
2-METHYLNAPHTHALENE 43.7 400 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 41.3 400 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 40.0 400 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 44.9 400 NO UG/KG 1
2-CHLORONAPHTHALENE 42.5 400 NO UG/KG 1
2-NITROANILINE 31.6 400 NO UG/KG 1
DIMETHYL PHTHALATE 37.6 400 NO UG/KG 1
ACENAPHTHYLENE 47.3 400 NO UG/KG 1

Sample 300542-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300S42 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3SS0A

Field ID: H-07-L1-01-0S-1 ARDL Lab No.: 300S42-09 (cont'd)
Desc/Location: 7L1 Lab Filename:
Sample Date: OS/30/1997 Received Date: OS/31/1997
Sample Time: 0903 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 17.6 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 38.8 400 ND UG/KG 1
3-NITROANILlNE 94.7 400 ND UG/KG 1
ACENAPHTHENE 38.8 400 ND UG/KG 1

I 2,4-DINITROPHENOL 36.4 400 ND UG/KG 1

I 4-NITROPHENOL S7.0 400 ND UG/KG 1

I DIBENZOFURAN 41.3 400. ND UG/KG 1

I 2,4-DINITROTOLUENE 36.4 400 ND UG/KG 1

I DIETHYLPHTHALATE 43.7 400 ND UG/KG 1

I 4-CHLOROPHENYL-PHENYLETHER 41.3 400 ND UG/KG 1

I FLUORENE 42.S 400 ND UG/KG 1

1 4-NITROANILlNE 71.6 400 ND UG/KG 1

I 4,6-DINITRO-2-METHYLPHENOL SS.8 400 ND UG/KG 1

I N-NITROSODIPHENYLAMlNE 47.3 400 ND UG/KG 1

I 4-BROMOPHENYL-PHENYLETHER 42.S 400 ND UG/KG 1

I PHENANTHRENE 36.4 400 ND UG/KG 1

I HEXACHLOROBENZENE ·~3 7.6 400 ND UG/KG 1

I PENTACHLOROPHENOL 68.0 400 ND UG/KG 1

I ANTHRACENE 3S.2 400 ND UG/KG 1

I DI-N-BUTYLPHTHALATE 26.7 400 ND UG/KG 1

I FLUORANTHENE 34.0 400 ND UG/KG 1

I PYRENE 34.0 400 ND UG/KG 1

I BUTYLBENZYLPHTHALATE 36.4 400 ND UG/KG 1

I 3,3'-DICHLOROBENZIDlNE 286 400 ND UG/KG 1

I BENZO(a)ANTHRACENE 29.1 400 ND UG/KG 1

I CHRYSENE 30.3 400 ND UG/KG 1

I BIS (2-ETHYLHEXYL) PHTHALATE 37.6 400 ND UG/KG 1

I DI-N-OCTYL PHTHALATE 34.0 400 ND UG/KG 1

I BENZO(b)FLUORANTHENE 64.3 400 ND UG/KG 1

I BENZO(k)FLUORANTHENE 80.1 400 ND UG/KG 1

I BENZO(a)PYRENE 3S.2 400 ND UG/KG 1

I INDENO(1,2,3-cd)PYRENE . 40.0 400 ND UG/KG 1

I DIBENZO(a,h)ANTHRACENE 37.6 400 ND UG/KG 1

I

Sample 300S42-09, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L1-01-05-1
7L1
05/30/1997
0903
SOIL
30 g
17.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-09 (cont'd)

05/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.3 400 ND UG/KG 1

Limits Results
30-115 89%
25-121 88%
23-120 84%
19-122 96%
24-113 94%
18-137 99%

BENZO{g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
/2-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
JD14 TERPHENYL
1 --:-_----:-_---:-__--:-:-:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-09, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 I
IH-07-Ll-01-05-11
1 1

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

;, I'i f)isture: not dec.

Lab Sample ID: 300542-09

Lab File ID: >W8041

Date Received: 5/31/97

Date Extracted: 6/06/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

dec.

(g/mL) g

17.6

1.0 (uL)

30.0

Level:

Injection Volume:

Sample wt/vol:

Gi?C Cleanup: ( Y/N) N pH: ---

._---_._---
Number TICs found: 20

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

._---_._--------------------
I I

i CAS NUMBEH I COMPOUND NAME RT 1 EST. CONC. 1 Q I

1~=~=~=~~==~~~==~I==~~====~========~========== ========1============= =====1
1. I Unknown 20.06 I 970. J I
2. I Unknown 20.32 I 400. J 1

3. I Unknown 20.52 1100. J 1

4. 57103 IHexadecanoic acid 21.37 690. IN 1

5 . 1 Un known 22 . 1 7 1 500 . J I

6. I Unknown 22.82 410. J I
7. IUnknown alkane 27.91 350. J 1

8. I Unknown 32.92 550. J I
9. I Unknown alkane 33.14 630. J 1

10. 1 Unknown 33.52 450. J I

11 . IUnknown'~ 34.27 610. J I
12. 1 Unknown 35.01 360. J
13. \ Unknown 35.32 460. J
14. I Unknown 35.80 2200. J
15. 1 Unknown 35.91 540.IJ
16. 1 Unknown 36.01 350.IJ
17. I Unknown 36.08 670.IJ
18. I Unknown 36.47 620.IJ
19. I Unknown 36.96 650.IJ
2 U • I Unknown 37 .73 I 700. I J
21. . I I I _
22. 1 1 1 _

23. __...__ . 1 _. ._... _ I _~___ 1 _

2.4. . 1_._____________ _ 1 1 _
~: ') ..__.__. , --__. 1 _I __.__
26. __. 1_____ _ i 1 _
'2.7 . __.__ I .___ ___ 1 .._1. _
28. 1 1 1 I

2. 9 . _. .1 __. ..__. 1 I _._1
I 3[) • 1 I 1 1
i _ .. .._ ...._._.__. 1. . ._.__.__ - ._1 . ._ \ I



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-M-01-06-00 ARDL Lab No. : 300542-12
Desc/Location: 7M Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1333 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 1000 mL QC Batch: B2247
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL ~ 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300542-12, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M-01-06-00
7M
OS/29/1997
1333
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-12 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57

JO.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sample 300542-12, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M-01-06-00
7M
OS/29/1997
1333
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-12 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 108%
21-110 40%
35-114 93%
10-123 86%
10-94 28%
33-141 111%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-12, BNA'S (METHOD 8270) Page 3 of 3



· ,,

1f EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIfIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 1
IH-07-M-OI-06-001
1 I

Lab Code: Case No.: 300542 SAS No.: SDG No.: ---

.~ Moisture: not dec. dec.

Concentrated Extract Volume: 1000,0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300542-12

Lab File ID: )W8032

Date Received: 5/31/97

Date Extracted: 6/03/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

(g/mL) mL

1,0 (uL)

( low/med. ) LOWLevel:

Injection Volume:

GJ?C Cleanup: (Y/N) N pH: 8.3

.-------------- ---_._---
Numb~r TICs found: 3

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

Q I
=====1
J 8 I
J B I
J 8 I

20.
6.

20.

..
___ I
_ __ I
___ I
_ __ I
_ I

_ .. I
_ __ I
_ __ I
_ __ I
_ __ I

1. Unknown I 6.46 1

2. Unknown I 6.70 I
3 . Unknown 1 7 . 1 7 1
4. 1 , _

5. _1 _

6. 1 _
7. 1 _

8. 1 _

9. 1 _
10. 1 1 _
11. I ,___ 1 _

12. 1 1____ 1 _
13. 1 1 _
14. 1 1 _
15. \ 1 _
16. I 1 _
17. 1 1 1 _
18. I 1 _
19. 1 1 _
20.! 1 _
21. 1 1
22. I 1 _

23. 1 1 _
24. I 1 _
25. __ I 1 _

26. I 1 _
27. 1__ 1. _
2 b . 1 1 _
2. Y • 1 _ 1 _

3ll. I 1 _
1 . 1 . - 1

I I
I CAS NUMBER COMPOUND NAME 1 RT I EST. CONC.
1================ ============================1========1=============



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-MI-0I-05-1 ARDL Lab No.: 300542-01
Desc/Location: 7Ml Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1400 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 17.8 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 52.3 401 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 49.9 401 NO UG/KG 1
2-CHLOROPHENOL 51.1 401 NO UG/KG 1
l,3-DICHLOROBENZENE 54.7 401 NO UG/KG 1
l,4-DICHLOROBENZENE 51.1 401 NO UG/KG 1
BENZYL ALCOHOL 48.7 401 NO UG/KG 1
l,2-DICHLOROBENZENE 66.9 401 NO UG/KG 1
2-METHYLPHENOL 54.7 401 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 59.6 401 NO UG/KG 1
4-METHYLPHENOL 52.3 401 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMlNE 56.0 401 NO UG/KG 1
HEXACHLOROETHANE 59.6 401 NO UG/KG 1
NITROBENZENE 42.6 401 NO UG/KG 1
ISOPHORONE 34.1 401 NO UG/KG 1
2-NITROPHENOL 47.4 401 NO UG/KG 1
2,4-DlMETHYLPHENOL .40.1 401 NO UG/KG 1
BENZOIC ACID 99.8 401 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 46.2 401 NO UG/KG 1
2,4-DICHLOROPHENOL 53.5 401 NO UG/KG 1
1, 2, 4-TRICHLOROBENZENE 46.2 401 NO UG/KG 1
NAPHTHALENE 46.2 401 NO UG/KG 1
4-CHLOROANILlNE 168 401 NO UG/KG 1
HEXACHLOROBUTADI ENE 49.9 401 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 43.8 401 NO UG/KG 1
2 -METHYLNAPHTHALENE 43.8 401 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 41.4 401 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 40.1 401 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 45.0 401 NO UG/KG 1
2-CHLORONAPHTHALENE 42.6 401 NO UG/KG 1
2-NITROANILlNE 31.6 401 NO UG/KG 1
DIMETHYL PHTHALATE 37.7 401 NO UG/KG 1
ACENAPHTHYLENE 47.4 401 NO UG/KG 1

Sample 300542-01, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M1-01-05-1
7M1
OS/29/1997
1400
SOIL
30 g
17.8

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-01 (cont'd)

05/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILlNE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
lNOENO(l,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE

38.9
94.9
38.9
36.5
57.2
41.4
36.5
43.8
41.4
42.6
71.8
56.0
47.4
42.6
36.5

,~37. 7
68.1
35.3
26.8
34.1
34.1
36.5

287
29.2
30.4
37.7
34.1
64.5
80.3
35.3
40.1
37.7

401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401
401

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sample 300542-01, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3SS0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M1-01-0S-1
7M1
OS/29/1997
1400
SOIL
30 g
17.8

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-01 (cont'd)

05/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

41.4 401 NO UG/KG 1

Limits Results
30-115 83%
25-121 84%
23-120 73%
19-122 89%
24-113 86%
18-137 84%

BENZO(g,h,i}PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
\2-FLUOROPHENOL
DS NITROBENZENE

12,4,G-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-01, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 I
IH-07-M1-01-05-11
1 1

Lab Code: Case No.: 3UU542 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

% Moisture: not dec.

Lab Sample 10: 300542-01

Lab File ID: >W8038

Date Received: 5/31/97

Date Extracted: 6/06/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

dec.

(g/mL) g

17.8

1 .0 (uL)

3U,O

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: r Y/N) N pH: ---

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

---- ---------------------------------------------------

___ I
___ I
. _. . 1

_ 1

_ I

270.

1

Q I
=====1
J 1
___ I
_ __ I
___ I

_ I

22.15

_____ 1 _
_____ 1 -

_____ 1 -
_ 1 -

_____ 1 --

_ 1 - _
_ 1 - _

_____ 1

_ 1 - _

_ 1 -
_ 1 - _

_____ 1

____ I
- 1 ---

______ 1. . ._
_____________. __ 1 _. _

1. I Unknown
2, 1 _

3, ,
4. 1 _

!; • 1
6. __ 1 _

"j, ,----e, 1 _

':1 • I _
1 (). 1 _

11 . 1

12. I
13. 1

14. __ 1 _

1 ~ . 1 _

16. I
17 . 1 _
18, 1 _

1 ':} . I _
ZO. 1 _
21 . _

22.
2 3 , _

i 24. _
2. ') • _ _
26. __ _ •
27 ... _
28.________ _ _

! 2 'j. •. _

:3 U. • _
1 .______ _ _

I
I CAS NUMoER I COMPOUND NAME I RT EST. CONC.
1================1============================1======== =============



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

~.r6

Lab Report No: 300549 Report Date: 06/18/1997

project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-N-01-06-00 ARDL Lab No. : 300549-06
Desc/Location: 7N Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1033 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/17/1997
Amount Used: 1000 mL QC Batch: B2267
%" Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N-01-06-00
7N
06/06/1997
1033
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-06 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3 -NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO (a) PYRENE
INOENO(l,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N-01-06-00
7N
06/06/1997
1033
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-06 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 82%
21-110 40%
35-114 76%
10-123 72%
10-94 27%
33-141 82%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
!2-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: lAMP
H-07-N-01-06-00

Lab Code: Case No.: 300549 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300549-06

Lab File ID: >W8093

Date Received: 6/07/97

Date Extracted: 6/11/97

Date Analyzed: 6/17/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 7.9

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ -------- ============= =====--------

1. Unknown 6.39 5. J B
2. Unknown 7.11 4. J B
3.
4.
5.
6.
7.
8 .
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-N1-01-05-1 ARDL Lab No. : 300549-04
Desc/Location: N-1 Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1042 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 9 QC Batch: B2266
% Moisture: 27.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 59.5 456 NO UG/KG 1
BIS{-2-CHLOROETHYL)ETHER 56.7 456 NO UG/KG 1
2-CHLOROPHENOL 58.1 456 NO UG/KG 1
1,3-DICHLOROBENZENE 62.2 456 NO UG/KG 1
1,4-DICHLOROBENZENE 58.1 456 NO UG/KG 1
BENZYL ALCOHOL 55.3 456 NO UG/KG 1
1,2-DICHLOROBENZENE 76.1 456 NO UG/KG 1
2-METHYLPHENOL 62.2 456 NO UG/KG 1
2,2'-OXYBIS{l-CHLOROPROPANE) 67.8 456 NO UG/KG 1
4-METHYLPHENOL 59.5 456 NO UG/KG 1
N-~TROSO-DI-N-PROPYLAMINE 63.6 456 NO UG/KG 1
HEXACHLOROETHANE 67.8 456 NO UG/KG 1
NITROBENZENE 48.4 456 NO UG/KG 1
ISOPHORONE 38.7 456 NO UG/KG 1
2-NITROPHENOL 53.9 456 NO UG/KG 1
2,4-DIMETHYLPHENOL 45.6 456 NO UG/KG 1
BENZOIC ACID 113 456 NO UG/KG 1
BIS{-2-CHLOROETHOXY)METHANE 52.6 456 NO UG/KG 1
2,4-DICHLOROPHENOL 60.9 456 NO UG/KG 1
1, 2, 4-TRICHLOROBENZENE 52.6 456 NO UG/KG 1
NAPHTHALENE 52.6 456 NO UG/KG 1
4-CHLOROANILINE 191 456 NO UG/KG 1
HEXACHLOROBUTADIENE 56.7 456 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 49.8 456 NO UG/KG 1
2-METHYLNAPHTHALENE 49.8 456 NO UG/KG 1
HEXACHLOROCYCLOPENTADIENE 47.0 456 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 45.6 456 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 51.2 456 NO UG/KG 1
2-CHLORONAPHTHALENE 48.4 456 NO UG/KG 1
2-NITROANILINE 36.0 456 NO UG/KG 1
DIMETHYL PHTHALATE 42.9 456 NO UG/KG 1
ACENAPHTHYLENE 53.9 456 NO UG/KG 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-N1-01-05-1 ARDL Lab No.: 300549-04 (cont I d)
Desc/Location: N-1 Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1042 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2266
% Moisture: 27.7 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 44.3 456 NO UG/KG 1
3-NITROANILlNE 108 456 NO UG/KG 1
ACENAPHTHENE 44.3 456 NO UG/KG 1
2,4-DINITROPHENOL 41.5 456 NO UG/KG 1
4-NITROPHENOL 65.0 456 NO UG/KG 1
DIBENZOFURAN 47.0 456 NO UG/KG 1
2,4-DINITROTOLUENE 41.5 456 NO UG/KG 1
DIETHYLPHTHALATE 49.8 456 NO UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 47.0 456 NO UG/KG 1
FLUORENE 48.4 456 NO UG/KG 1
4-NITROANILlNE 81.6 456 NO UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 63.6 456 NO UG/KG 1
N-NITROSODIPHENYLAMlNE 53.9 456 NO UG/KG 1
4-BROMOPHENYL-PHENYLETHER 48.4 456 NO UG/KG 1
PHENANTHRENE 41.5 456 NO UG/KG 1
HEXACHLOROBENZENE 42.9 456 NO UG/KG 1
PENTACHLOROPHENOL 77.5 456 NO UG/KG 1
ANTHRACENE 40.1 456 NO UG/KG 1
DI-N-BUTYLPHTHALATE 30.4 456 NO UG/KG 1
FLUORANTHENE 38.7 456 NO UG/KG 1
PYRENE 38.7 456 NO UG/KG 1
BUTYLBENZYLPHTHALATE 41.5 456 NO UG/KG 1
3,3'-DICHLOROBENZIDlNE 326 456 NO UG/KG 1
BENZO (a) ANTHRACENE 33.2 456 NO UG/KG 1

CHRYSENE 34.6 456 NO UG/KG 1

BIS (2-ETHYLHEXYL) PHTHALATE 42.9 456 NO UG/KG 1

DI-N-OCTYL PHTHALATE 38.7 456 NO UG/KG 1
BENZO(b)FLUORANTHENE 73.3 456 NO UG/KG 1

BENZO(k)FLUORANTHENE 91.3 456 NO UG/KG 1

BENZO(a)PYRENE 40.1 456 NO UG/KG 1

lNOENO(1,2, 3-cd) PYRENE 45.6 456 NO UG/KG 1
DIBENZO(a,h)ANTHRACENE 42.9 456 NO UG/KG 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N1-01-05-1
N-1
06/06/1997
1042
SOIL
30 g
27.7

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-04 (cont'd)

06/07/1997
06/10/1997
06/11/1997
B2266
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

47.0 456 NO UG/KG 1

Limits Results
30-115 85%
25-121 76%
23-120 77%
19-122 80%
24-113 78%
18-137 86%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
I ---:-__--:--~------------:----

Surrogate recoveries marked with I.' indicates they are outside standard limits.
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1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-07-N1-01-05-1

Lab Code: Case No.: 300549 SAS No.: SDG No.: - --

Matrix: (soil/water) SOIL Lab Sample ID: 300549-04

Sample wt/vol: 30.0 (g/mL) 9 Lab File ID: >W8064

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. 27.7 dec. Date Extracted: 6/10/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 6/11/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: - --

Number TICs found: 13
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

================ ============================ -------- ============= ------------- -----
1. Unknown 20.06 210. J
2. Unknown 20.52 230. J
3. Unknown 21.35 200. J
4 . Unknown 22.51 200. J
5. Unknown alkane 27.93 190. J
6. Unknown alkane 33.15 270. J
7. Unknown 33.56 300. J
8. Unknown 34.28 240. J
9. Unknown 35.10 230. J

10. Unknown 35.34 210. J
11. Unknown alkane 35.60 190. J
12. Unknown 35.81 530. J
13. Unknown 37.74 210. J
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28. -
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-0-01-06-00 ARDL Lab No. : 300542-14
Desc/Location: 70 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1045 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 1000 mL QC Batch: B2247
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1

I BENZYL ALCOHOL 2.0 10.0 NO UG/L 1

I 1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

I 2-METHYLPHENOL 1.5 10.0 NO UG/L 1

I 2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1

I 4-ME'I'HYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL • 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE . 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
\" Moisture:

H-07-0-01-06-00
70
05/30/1997
1045
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-14 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method Reporting

Limit Limit Result
Data
Flag

Dilution
Units Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FWORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO (a) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57

'0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
·0.75

1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-0-01-06-00
70
05/30/1997
1045
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-14 (cont'd)

05/31/1997
06/03/1997
06/09/1997
B2247
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 103%
21-110 33%
35-114 92%
10-123 76%
10-94 26%
33-141 104%

BENZO{g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID~4 TERPHENYL
1 --:--__-:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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1f' EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIfIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 I
IH-07-0-01-06-ool
1 I

Lab Code: Case No.: 3U()~42 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

~ Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300542-14

Lab file ID: >W8034

Date Received: 5/31/97

Date Extracted: 6/03/97

Date Analyzed: 6/09/97

Dilution factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Level:

Injection Volume:

Samf?le wt./vol:

GPC Cleanup: (Y /N) N pH: 7.9

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CA~ NUMBER I COMPOUND NAME I RT EST. CONC. Q
1================1============================1======== ============= =====

6.45
6.69
7.17

1. 1 Unknown
2. I Unknown
3. I Unknown
4. 1 _
5. 1 _

6. 1 _

"1. I
o. i . _
'j. 1 _

10. 1 _

11. 1 _
12. _
13. _
14. _
15. .
16. _
17. _
18. _
19.
20. _

21.

17. J B
5. J B

17. J B

- '__-

22. _

23. _
24. _
25. _
26. - _

27. _
28.
29. _

I 3ll. _

1_-

_ __ I
_ __ I
_ __ I
_ __ I
___ I
_ __ I
_ __ I



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-01-01-05-1 ARDL Lab No. : 300542-06
Desc/Location: 701 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1045 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 15.6 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 50.9 391 NO UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 48.6 391 NO UG/KG 1
2-CHLOROPHENOL 49.8 391 NO UG/KG 1
1,3-DICHLOROBENZENE 53.3 391 NO UG/KG 1
1,4-DICHLOROBENZENE 49.8 391 NO UG/KG 1
BENZYL ALCOHOL 47.4 391 NO UG/KG 1
1,2-DICHLOROBENZENE 65.2 391 NO UG/KG 1
2-METHYLPHENOL 53.3 391 NO UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 58.1 391 NO UG/KG 1
4-METHYLPHENOL 50.9 391 NO UG/KG 1
N-NITROSO-DI-N-PROPYLAMlNE 54.5 391 NO UG/KG 1
HEXACHLOROETHANE 58.1 391 NO UG/KG 1
NITROBENZENE 41.5 391 NO UG/KG 1
ISOPHORONE 33.2 391 NO UG/KG 1
2-NITROPHENOL 46.2 391 NO UG/KG 1
2,4-DlMETHYLPHENOL ·39.1 391 NO UG/KG 1
BENZOIC ACID 97.2 391 NO UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 45.0 391 NO UG/KG 1
2,4-DICHLOROPHENOL 52.1 391 NO UG/KG 1
1,2,4-TRICHLOROBENZENE 45.0 391 NO UG/KG 1
NAPHTHALENE 45.0 391 NO UG/KG 1
4-CHLOROANILlNE 164 391 NO UG/KG 1
HEXACHLOROBUTADI ENE 48.6 391 NO UG/KG 1
4-CHLORO-3-METHYLPHENOL 42.7 391 NO UG/KG 1
2 - METHYLNAPHTHALENE 42.7 391 NO UG/KG 1
HEXACHLOROCYCLOPENTADI ENE 40.3 391 NO UG/KG 1
2,4,6-TRICHLOROPHENOL 39.1 391 NO UG/KG 1
2,4,5-TRICHLOROPHENOL 43.8 391 NO UG/KG 1
2-CHLORONAPHTHALENE 41.5 391 NO UG/KG 1
2-NITROANILlNE 30.8 391 NO UG/KG 1
DIMETHYL PHTHALATE 36.7 391 NO UG/KG 1
ACENAPHTHYLENE 46.2 391 NO UG/KG 1

Sample 300542-06, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-01-01-05-1 ARDL Lab No.: 300542-06 (cont'd)
Desc/Location: 701 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1045 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/09/1997
Amount Used: 30 g QC Batch: B2248
% Moisture: 15.6 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 37.9 391 NO UG/KG 1
3-NITROANILINE 92.4 391 NO UG/KG 1
ACENAPHTHENE 37.9 391 NO UG/KG 1
2,4-DINITROPHENOL 35.5 391 NO UG/KG 1
4-NITROPHENOL 55.7 391 NO UG/KG 1
DIBENZOFURAN 40.3 391 NO UG/KG 1
2,4-DINITROTOLUENE 35.5 391 NO UG/KG 1
DIETHYLPHTHALATE 42.7 391 NO UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 40.3 391 NO UG/KG 1
FLUORENE 41.5 391 NO UG/KG 1
4-NITROANILINE 69.9 391 NO UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 54.5 391 NO UG/KG 1
N-NITROSODIPHENYLAMINE 46.2 391 NO UG/KG 1
4-BROMOPHENYL-PHENYLETHER 41.5 391 NO UG/KG 1
PHENANTHRENE 35.5 391 NO UG/KG 1
HEXACHLOROBENZENE -36.7 391 NO UG/KG 1
PENTACHLOROPHENOL 66.4 391 NO UG/KG 1
ANTHRACENE 34.4 391 NO UG/KG 1
DI-N-BUTYLPHTHALATE 26.1 391 NO UG/KG 1
FLUORANTHENE 33.2 391 NO UG/KG 1
PYRENE 33.2 391 NO UG/KG 1
BUTYLBENZYLPHTHALATE 35.5 391 NO UG/KG 1
3,3'-DICHLOROBENZIDINE 280 391 NO UG/KG 1
BENZO (a) ANTHRACENE 28.4 391 NO UG/KG 1
CHRYSENE 29.6 391 NO UG/KG 1
BIS (2-ETHYLHEXYL) PHTHALATE 36.7 391 NO UG/KG 1
DI-N-OCTYL PHTHALATE 33.2 391 NO UG/KG 1
BENZO(b)FLUORANTHENE 62.8 391 NO UG/KG 1
BENZO(k)FLUORANTHENE 78.2 391 NO UG/KG 1
BENZO(a)PYRENE 34.4 391 NO UG/KG 1
INOENO(1,2,3-cd)PYRENE 39.1 391 NO UG/KG 1
DIBENZO(a,h) ANTHRACENE 36.7 391 NO UG/KG 1

Sample 300542-06, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300S42 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3SS0A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-01-01-0S-1
701
OS/30/1997
104S
SOIL
30 g
lS.6

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300S42-06 (cont'd)

OS/31/1997
06/06/1997
06/09/1997
B2248
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

40.3 391 NO UG/KG 1

Limits Results
30-115 88%
25-121 89%
23-120 82%
19-122 95%
24-113 94%
18-137 92%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
j D14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300S42-06, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1 I
IH-07-01-01-05-11
I 1

Lc.b Code: Case No.: 300542 SAS No.: SDG No.: ---

(':oncentrat/?o Extract Volume: 10UO.O (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

. :"loi sture: not dec.

Lab Sample ID: 300542-06

Lab File ID: >W8040

Date Received: 5/31/97

Date Extracted: 6/06/97

Date Analyzed: 6/09/97

Dilution Factor: 1.0

dec.

(g/mL) 9

15.6

1.0 (uL)

30.0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 4
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

-------- ----

Q
=====

J
J
J
J

___ I
_ __ I
___ I
___ I

220.
410.
260.
270.

EST. CONC.
=============

1
COMPOUND NAME 1 RT

============================1========
Unknown alkane I 33.13
Unknown I 35.79
Unknown I 36.94
Unknown I 37.72

______ 1 -

1 -

1 -

._-------- 1 -

._-----,---

1 CAS NUMBER
1================
I 1.
I 2.
I 3.

4.
5. .__

6.
7. _

8.

~._------
10.
11. _

i 12. _
13. ._. _
14. , _
1':) • .__ 1 _

16. 1 _

17._._. 1 _

18. 1 . _

19. __ 1 _

i 2 () . 1 _

21. 1 _

22. 1 . , _

23 . 1__ 1 . ._. _
24. I 1 _

25 . __.. .1 1 _

26. I I
27 . 1 1 . _

28. 1 1 _
2. Y • ._ 1 I . 1 _

30. I 1 1 _

i.. 1 _ 1 . 1 ._. ._ .... _



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-07-P-01-06-00 ARDL Lab No.: 300544-03
Desc/Location: 7P Lab Filename:
Sample Date: 06/02/1997 Received Date: 06/04/1997
Sample Time: 1230 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 1000 mL QC Batch: B2257
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2 -NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL ~ 1. 9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1

2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

Sample 300544-03, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P-01-06-00
7P
06/02/1997
1230
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-03 (cont'd)

06/04/1997
06/05/1997
06/10/1997
B2257
LOW

Parameter
Method Reporting

Limit Limit Result
Data
Flag

Dilution
Units Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(l, 2,3-cd) PYRENE
DIBENZO (a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57

-0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
·0.75

1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1

1
1

1

1
1
1
1

1

1

1

1

1

1
1

1

Sample 300544-03, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD B270)
5644V Analytical Method: B270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P-01-06-00
7P
06/02/1997
1230
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-03 (cont'd)

06/04/1997
06/05/1997
06/10/1997
B2257
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 BB%
21-110 37%
35-114 75%
10-123 76%
10-94 25%
33-141 B5%'

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
'D5 NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300544-03, BNA'S (METHOD B270) Page 3 of 3



IF EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

1
H-07-P-01-06-001
------__ 1

Lab Code: Case No.: 300544 SAS No.: SDG No.: ---

~ Moisture: not d8C.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300544-03

Lab File ID: >W8050

Date Received: 6/04/97

Date Extracted: 6/05/97

Date Arla.~yzed: 6/10/97

Dilution Factor: 1.0

dec.

(g/rnL) mL

L • 0 (uL)

(low/med) LOWL?vel:

:njection Volume:

GPC Cleanup: (Y/N) N pH: 7.6

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST. CONC. I Q I

=============1=====1
18. 13 B 1-

5. 13 B I
18, 13 B I

_______ I
__________ I

I
I CAS NUMBER I COMPOUND NAME I RT
1================1============================1========
I 1 . 1 Unknown I 6 . 47
I 2 . I Unknown 1 6 . 71
I 3. Unknown 1 7 .18
I 4. 1 _

I 5. 1 _

6. 1 _
7. 1 _

.g, 1 -

9. 1 _

10, 1 _

11. , _
12. 1 _

13. _
14: . _
15. _
16. _
17. _
18, _
19. _
20. _
21. _
22, _
23. _
24, _
25. _
26. ..,.-- _
27. _
23. _
29, _
30. _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-P1-01-05-01 ARDL Lab No.: 300544-01
Desc/Location: 7P,0 TO 1 FT Lab Filename:
Sample Date: 06/02/1997 Received Date: 06/04/1997
Sample Time: 1400 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/10/1997
Amount Used: 30 g QC Batch: B2256
% Moisture: 14.1 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 50.1 384 ND UG/KG 1
BIS(-2-CHLOROETHYL) ETHER 47.7 384 ND UG/KG 1
2-CHLOROPHENOL 48.9 384 ND UG/KG 1
1,3-DICHLOROBENZENE 52.4 384 ND UG/KG 1
1,4-DICHLOROBENZENE 48.9 384 ND UG/KG 1
BENZYL ALCOHOL 46.6 384 ND UG/KG 1
1,2-DICHLOROBENZENE 64.0 384 ND UG/KG 1
2-METHYLPHENOL 52.4 384 ND UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 57.0 384 ND UG/KG 1
4-METHYLPHENOL 50.1 384 ND UG/KG 1
N-NTTROSO-DI-N-PROPYLAMINE 53.6 384 ND UG/KG 1
HEXACHLOROETHANE 57.0 384 ND UG/KG 1
NITROBENZENE 40.7 384 ND UG/KG 1
ISOPHORONE 32.6 384 ND UG/KG 1
2-NITROPHENOL 45.4 384 ND UG/KG 1
2,4-DIMETHYLPHENOL .38.4 384 ND UG/KG 1
BENZOIC ACID 95.5 384 ND UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 44.2 384 ND UG/KG 1
2,4-DICHLOROPHENOL 51.2 384 ND UG/KG 1
1, 2, 4-TRICHLOROBENZENE 44.2 384 ND UG/KG 1
NAPHTHALENE 44.2 384 ND UG/KG 1
4-CHLOROANILINE 161 384 ND UG/KG 1
HEXACHLOROBUTADIENE 47.7 384 ND UG/KG 1
4-CHLORO-3-METHYLPHENOL 41.9 384 ND UG/KG 1
2 - METHYLNAPHTHALENE 41.9 384 ND UG/KG 1
HEXACHLOROCYCLOPENTADIENE 39.6 384 ND UG/KG 1
2,4,6-TRICHLOROPHENOL 38.4 384 ND UG/KG 1
2, 4, 5-TRICHLOROPHENOL 43.1 384 ND UG/KG 1
2-CHLORONAPHTHALENE 40.7 384 ND UG/KG 1
2-NITROANILINE 30.3 384 ND UG/KG 1
DIMETHYL PHTHALATE .36.1 384 ND UG/KG 1
ACENAPHTHYLENE 45.4 384 ND UG/KG 1

Sample 300544-01, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-P1-01-05-01 ARDL Lab No. : 300544-01 (cont'd)
Desc/Location: 7P,0 TO 1 FT Lab Filename:
Sample Date: 06/02/1997 Received Date: 06/04/1997
Sample Time: 1400 Prep. Date: 06/06/1997
Matrix: SOIL Analysis Date: 06/10/1997
Amount Used: 30 g QC Batch: B2256
, Moisture: 14.1 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 37.3 384 NO UG/KG 1
3-NITROANILlNE 90.8 384 NO UG/KG 1
ACENAPHTHENE 37.3 384 NO UG/KG 1
2,4-DINITROPHENOL 34.9 384 NO UG/KG 1
4-NITROPHENOL 54.7 384 NO UG/KG 1
DIBENZOFURAN 39.6 384 NO UG/KG 1
2,4-DINITROTOLUENE 34.9 384 NO UG/KG 1
DIETHYLPHTHALATE 41.9 384 NO UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 39.6 384 NO UG/KG 1
FLUORENE 40.7 384 NO UG/KG 1
4 -NITROANILlNE 68.7 384 NO UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 53.6 384 NO UG/KG 1
N-NITROSODIPHENYLAMlNE 45.4 384 NO UG/KG 1
4-BROMOPHENYL-PHENYLETHER 40.7 384 NO UG/KG 1
PHENANTHRENE 34.9 384 NO UG/KG 1
HEXACHLOROBENZENE -36.1 384 NO UG/KG 1
PENTACHLOROPHENOL 65.2 384 NO UG/KG 1
ANTHRACENE 33.8 384 NO UG/KG 1
DI-N-BUTYLPHTHALATE 25.6 384 NO UG/KG 1
FLUORANTHENE 32.6 384 NO UG/KG 1
PYRENE 32.6 384 NO UG/KG 1
BUTYLBENZYLPHTHALATE 34.9 384 NO UG/KG 1
3,3 1 -DICHLOROBENZIDlNE 275 384 NO UG/KG 1
BENZO (a) ANTHRACENE 27.9 384 NO UG/KG 1
CHRYSENE 29.1 384 NO UG/KG 1
BIS(2-ETHYLHEXYL) PHTHALATE 36.1 384 NO UG/KG 1
DI-N-OCTYL PHTHALATE 32.6 384 NO UG/KG 1
BENZO(b)FLUORANTHENE 61. 7 384 NO UG/KG 1
BENZO(k)FLUORANTHENE 76.8 384 NO UG/KG 1
BENZO(a)PYRENE 33.8 384 NO UG/KG 1
lNOENO(1,2,3-cd)PYRENE . 38.4 384 NO UG/KG 1
DIBENZO(a,h)ANTHRACENE 36.1 384 NO UG/KG 1

Sample 300544-01, BNA'S (METHOD 8270) Page 2 of 3
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P1-01-05-01
7P,0 TO 1 FT
06/02/1997
1400
SOIL
30 g
14.1

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-01 (cont'd)

06/04/1997
06/06/1997
06/10/1997
B2256
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

39.6 384 NO UG/KG 1

Limits Results
30-115 82%
25-121 83%
23-120 75%
19-122 91%
24-113 87%
18-137 84%

BENZO(g,h,i}PERYLENE

ISURROGATE RECOVERIES:
\2-FLUOROBIPHENYL
12-FLUOROPHENOL
D5 NITROBENZENE

12, 4, 6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300544-01, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: AR9L, INC. Cont:::-act: IAAAP

1
H-07-P1-01-05-011

Lab Cede: Case No.: 300544 SAS No.: SDG Ne.: ---

Ccncen~rated Ext:::-~ct Vclume: 1000.0 (uL)

Matrix: (soil/water! SOIL

(low/med) LOW

% Moisture: not dec.

Lab Sample ID: 300544-01

Lab File ID: >W8044

Date Received: 6/04/97

Date E:<tract,?d: 6/06/97

:)a,=.: Analyzed: 6/10/97

Dilution factor: ::. . 0

dec.

(g/mL) g

14.1

1 . 0 (uL)

30.0

Level:

Injection Volume:

Sa~ple wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kq) ug/Kg

I

! C;'.S Nl;M.3ER I COMPOUND NA!"IE I RT I ES'I'. CONC.
1================1============================1========1=============

1...,
L. •

170.
160.

35.80
36.94

I
Q I

=====1
...T I .. ··
J I

______________ I
_ I

_ I
_ I

_ I
_ I

_ I
_ I
_ I

_ __ I
_ I

_ __ I

------- I
_ __ I

IUr..kr.own
!Unknown

J . J _

4. _
5. _
6. _
7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
, .~

... ,._------
18. _
19. _
20. _
21. _
22. _
23. _
24: . _
25. _
26. _
27. _
2f:. _
29. _
3 (1. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q-Ol-06-00
7Q
06/05/1997
1630
WATER
1000 mL

NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-08

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS(-2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
~-NITROSO-DI-N-PROPYLAMINE

HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

1.0
2.2
1.8
2.1
2.5
2.0
2.2
1.5
1.6
2.2
1.9
2.2
1.7
1.5
1.7
1.9

0.81
1.9
2.0

0.58
2.0
2.0

0.77
1.1
1.7
1.4
1.7
2.1
1.7
1.1

0.54
1.4

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sample 300549-08, BNA'S (METHOD 8270) Page 1 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: B270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q-01-06-00
7Q
06/05/1997
1630
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-08 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q-01-06-00
7Q
06/05/1997
1630
WATER
1000 mL

NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-08 (cont'd)

06/07/1997
06/11/1997
06/17/1997
B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 80%
21-110 32%
35-114 75%
10-123 64%
10-94 24%
33-141 81%

BENZO(g,h,i) PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
I2, 4, 6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300549-08, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-07-Q-01-06-00

Lab Code: Case No.: 300549 SAS No. : SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300549-08

Lab File ID: >W8095

Date Received: 6/07/97

Date Extracted: 6/11/97

Date Analyzed: 6/17/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 8.0

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

================ ============================ ======== ============= =====
1. Unknown 6.39 5. J B
2 . Unknown 7.10 5. J B
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-Q1-01-05-1 ARDL Lab No.; 300549-05
Desc/Location: 7Q Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1620 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2266
% Moisture: 19.2 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 53.2 408 ND UG/KG 1
BIS(-2-CHLOROETHYL)ETHER 50.7 408 ND UG/KG 1
2-CHLOROPHENOL 52.0 408 ND UG/KG 1
1,3-DICHLOROBENZENE 55.7 408 ND UG/KG 1
1,4-DICHLOROBENZENE 52.0 408 ND UG/KG 1
BENZYL ALCOHOL 49.5 408 ND UG/KG 1
1,2-DICHLOROBENZENE 68.1 408 ND UG/KG 1
2-METHYLPHENOL 55.7 408 ND UG/KG 1
2,2'-OXYBIS(1-CHLOROPROPANE) 60.6 408 ND UG/KG 1
4-METHYLPHENOL 53.2 408 ND UG/KG 1
N-NITROSO-DI-N-PROPYLAMINE 56.9 408 ND UG/KG 1
HEXACHLOROETHANE 60.6 408 ND UG/KG 1
NITROBENZENE 43.3 408 ND UG/KG 1
ISOPHORONE 34.7 408 ND UG/KG 1
2-NITROPHENOL 48.3 408 ND UG/KG 1
2,4-DIMETHYLPHENOL 40.8 408 ND UG/KG 1
BENZOIC ACID 101 408 ND UG/KG 1
BIS(-2-CHLOROETHOXY)METHANE 47.0 408 ND UG/KG 1
2,4-DICHLOROPHENOL 54.5 408 ND UG/KG 1
1,2,4-TRICHLOROBENZENE 47.0 408 ND UG/KG 1
NAPHTHALENE 47.0 408 ND UG/KG 1
4-CHLOROANILINE 171 408 ND UG/KG 1
HEXACHLOROBUTADI ENE 50.7 408 ND UG/KG 1
4-CHLORO-3-METHYLPHENOL 44.6 408 ND UG/KG 1
2-METHYLNAPHTHALENE 44.6 408 ND UG/KG 1
HEXACHLOROCYCLOPENTADIENE 42.1 408 ND UG/KG 1
2,4,6-TRICHLOROPHENOL 40.8 408 ND UG/KG 1
2,4,5-TRICHLOROPHENOL 45.8 408 ND UG/KG 1
2-CHLORONAPHTHALENE 43.3 408 ND UG/KG 1
2-NITROANILINE 32.2 408 ND UG/KG 1
DIMETHYL PHTHALATE 38.4 408 ND UG/KG 1
ACENAPHTHYLENE 48.3 408 ND UG/KG 1

Sample 300549-05, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID: H-07-Q1-01-05-1 ARDL Lab No. : 300549-05 (cont I d)
Desc/Location: 7Q Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1620 Prep. Date: 06/10/1997
Matrix: SOIL Analysis Date: 06/11/1997
Amount Used: 30 g QC Batch: B2266
% Moisture: 19.2 Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 39.6 408 ND UG/KG 1
3-NITROANILINE 96.5 408 ND UG/KG 1
ACENAPHTHENE 39.6 408 ND UG/KG 1
2,4-DINITROPHENOL 37.1 408 ND UG/KG 1
4-NITROPHENOL 58.2 408 ND UG/KG 1
DIBENZOFURAN 42.1 408 ND UG/KG 1 <." .... "".

2,4-DINITROTOLUENE 37.1 408 ND UG/KG 1
DIETHYLPHTHALATE 44.6 408 ND UG/KG 1
4-CHLOROPHENYL-PHENYLETHER 42.1 408 ND UG/KG 1
FLUORENE 43.3 408 ND UG/KG 1
4-NITROANILINE 73.0 408 ND UG/KG 1
4,6-DINITRO-2-METHYLPHENOL 56.9 408 ND UG/KG 1
N-NITROSODIPHENYLAMINE 48.3 408 ND UG/KG 1
4-BROMOPHENYL-PHENYLETHER 43.3 408 ND UG/KG 1

PHENANTHRENE 37.1 408 ND UG/KG 1
HEXACHLOROBENZENE 38.4 408 ND UG/KG 1
PENTACHLOROPHENOL 69.3 408 ND UG/KG 1
ANTHRACENE 35.9 408 ND UG/KG 1
DI-N-BUTYLPHTHALATE 27.2 408 ND UG/KG 1
FLUORANTHENE 34.7 408 ND UG/KG 1
PYRENE 34.7 408 ND UG/KG 1
BUTYLBENZYLPHTHALATE 37.1 408 ND UG/KG 1
3,3'-DICHLOROBENZIDINE 292 408 ND UG/KG 1
BENZO(a)ANTHRACENE 29.7 408 ND UG/KG 1
CHRYSENE 30.9 408 ND UG/KG 1
BIS (2-ETHYLHEXYL) PHTHALATE 38.4 408 ND UG/KG 1
DI-N-OCTYL PHTHALATE 34.7 408 ND UG/KG 1
BENZO(b)FLUORANTHENE 65.6 408 ND UG/KG 1
BENZO(k)FLUORANTHENE 81.7 408 ND UG/KG 1
BENZO(a)PYRENE 35.9 408 ND UG/KG 1
INDENO(1,2,3-cd)PYRENE 40.8 408 ND UG/KG 1
DIBENZO (a, h) ANTHRACENE 38.4 408 ND UG/KG 1 ..........>""

Sample 300549-05, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3550A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q1-01-05-1
7Q
06/05/1997
1620
SOIL
30 g
19.2

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-05 (cont'd)

06/07/1997
06/10/1997
06/11/1997
B2266
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

42.1 408 ND UG/KG 1

Limits Results
30-115 86%
25-121 76%
23-120 76%
19-122 80%
24-113 80%
18-137 86%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
D5 NITROBENZENE

12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 -:--_----:--:----:--__-:---:-- _

Surrogate recoveries marked with I.' indicates they are outside standard limits.

Sample 300549-05, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO"

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC" Contract: IAAAP

I
IH-07-Q1-01-05-11 _

Lab Code: Case No": 300549 SAS No": SDG No": ---

Concentrated Extract Volume: 1000"0 (uL)

Matrix: (soil/water) SOIL

(low/med) LOW

, Moisture: not dec"

Lab Sample ID: 300549-05

Lab File ID: >W8065

Date Received: 6/07/97

Date Extracted: 6/10/97

Date Analyzed: 6/11/97

Dilution Factor: 1.0

dec"

(g/mL) g

19"2

1. 0 (uL)

30"0

Level:

Injection Volume:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: ---

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/Kg

CAS NUMBER COMPOUND NAME RT EST" CONC" Q

1. _
2 " _
3 " _
4 " _
5 " _
6 " _
7 " _
8 " _
9. _

10 " _
11. _
12 " _
13 " _
14 " _
15 " _
16 " _
17 " _
18 " _
19 " _
20 " _
21 " _
22 " _
23" _
24, _
25 " _
26 " _
27. _
28 " _
29 " _
30 " _



EXPLOSIVES
(Method 8330)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-A-01-06-00 ARDL Lab No. : 300555-05
Desc/Location: 7A Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 0900 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/13/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 25%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300555-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-A1-01-05-1
SITE A1 @ l'
06/11/1997
0852
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300554-14

06/13/1997
06/23/1997
06/25/1997

B2301
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2, 4, 6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-14, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B-01-06-00
7B
06/10/1997
1700
WATER
770 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-04

06/13/1997
06/13/1997
06/13/1997
B2294
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 0.72 J UG/L 1
0.44 1.3 ND UG/L 1
0.43 1.3 ND UG/L 1
0.4 1.3 ND UG/L 1

Limits Results
4-120 87%

l,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-B1-01-05-1 ARDL Lab No. : 300554-04
Desc/Location: STATION B1 @ l' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1653 Prep. Date: 06/17/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g QC Batch: B2289
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 NO UG/KG 1
1,3-DINITROBENZENE 295 900 NO UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 NO UG/KG 1
2,4-DINITROTOLUENE 316 1000 NO UG/KG 1
2,6-DINITROTOLUENE 288 900 NO UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 NO UG/KG 1
2-NITROTOLUENE 291 900 NO UG/KG 1
3-NITROTOLUENE 342 1100 NO UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 NO UG/KG 1
4-NITROTOLUENE 269 900 NO UG/KG 1
RDX 273 900 NO UG/KG 1
NITROBENZENE 329 1000 NO UG/KG 1
HMX 285 900 NO UG/KG 1
TETRYL 286 900 NO UG/KG 1

ISURROGATE RECOVERIES: Limits Results
\l,4-DINITROBENZENE 0-179 98%

I
Surrogate recoveries marked with '* I indicates they are outside standard limits.

Sample 300554-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-B1-02-05-3
B1 @ 3'
06/10/1997
1703
SEDIMENT
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-07

06/13/1997
06/17/1997
06/19/1997
B2289
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

I * I indicates they are outside standard limits.

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

I__-=- --:--_------:-----=-----:---:--_--:--~--------------
Surrogate recoveries marked with

Sample 300554-07, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-C-01-06-00 ARDL Lab No. : 300555-07
Desc/Location: STATION C Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1445 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/13/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

r-tethod Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 1.'D UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 0.51 J UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300555-07, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-C1-01-05-1 ARDL Lab No.: 300554-01
Desc/Location: STATION C1 @ 0-1' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1439 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2290
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 95%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300554-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-Cl-02-05-3
STATION C1 @ 3'
06/10/1997
1450
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300554-03

06/13/1997
06/16/1997
06/19/1997

B2290
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 NO UG/KG 1

286 900 ND UG/KG 1

Limits Results
0-179 100%

1, 3, 5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 -:-- ---:---:-_

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/12/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-D-01-06-00 ARDL Lab No. : 300542-13
Desc/Location: 7D Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/06/1997
Amount Used: 770 mL QC Batch: B2252
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2~AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 81%

I
Surrogate recoveries marked with '* , indicates they are outside standard limits.

Sample 300542-13, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-D1-01-05-1 ARDL Lab No. : 300542-05
Desc/Location: 7D1 Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1600 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/07/1997
Amount Used: 2 g QC Batch: B2250
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 ND UG/KG 1
l,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11 ,4-DINITROBENZENE 0-179 96%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E-01-06-00
7E
06/10/1997
1130
WATER
770 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-10

06/13/1997
06/13/1997
06/18/1997
B2294
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 9.3 UG/L 1
0.44 1.3 ND UG/L 1
2.1 6.5 23.0 UG/L 5
0.4 1.3 ND UG/L 1

Limits Results
4-120 85%

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-E1-01-05-1 ARDL Lab No. : 300554-09
Desc/Location: E1 @ l' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1129 Prep. Date: 06/17/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g QC Batch: B2289
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2, 4, 6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 97%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-E1-02-05-3
E1 @ 3'
06/10/1997
1145
SEDIMENT
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-08

06/13/1997
06/17/1997
06/19/1997
B2289
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 97%

I * I indicates they are outside standard limits.

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX

TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

I ----:-__~------:----:--------:-:--------------:----
Surrogate recoveries marked with

Sample 300554-08, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-E2-01-05-1 ARDL Lab No.: 300554-11
Desc/Location: E2 @ I' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1130 Prep. Date: 06/17/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g QC Batch: B2289
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 NO UG/KG 1
1,3-DINITROBENZENE 295 900 NO UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 NO UG/KG 1
2,4-DINITROTOLUENE 316 1000 NO UG/KG 1
2,6-DINITROTOLUENE 288 900 NO UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 NO UG/KG 1
2-NITROTOLUENE 291 900 NO UG/KG 1
3-NITROTOLUENE 342 1100 NO UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 NO UG/KG 1
4-NITROTOLUENE 269 900 NO UG/KG 1
RDX 273 900 470 J UG/KG 1
NITROBENZENE 329 1000 NO UG/KG 1
HMX 285 900 NO UG/KG 1
TETRYL 286 900 NO UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 97%

I
Surrogate recoveries marked with 1*' indicates they are outside standard limits.

Sample 300554-11, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-F-01-06-00
STATION F
06/10/1997
0909
WATER
770 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-06

06/13/1997
06/13/1997
06/13/1997
B2294
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 5.2 UG/L 1
0.44 1.3 ND UG/L 1
0.43 1.3 5.0 UG/L 1
0.4 1.3 ND UG/L 1

Limits Results
4-120 87%

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 ----=-----=-----=---=--_----:-----:- ----:--::--_-----::-__----:-__

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-06, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-F1-01-05-01 ARDL Lab No. : 300554-02
Desc/Location: STATION F1 @ 0-1' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 0910 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2290
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 NO UG/KG 1
1,3-DINITROBENZENE 295 900 NO UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 NO UG/KG 1
2,4-DINITROTOLUENE 316 1000 NO UG/KG 1
2,6-DINITROTOLUENE 288 900 NO UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 NO UG/KG 1
2-NITROTOLUENE 291 900 NO UG/KG 1
3-NITROTOLUENE 342 1100 NO UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 NO UG/KG 1
4-NITROTOLUENE 269 900 NO UG/KG 1
RDX 273 900 400 J UG/KG 1
NITROBENZENE 329 1000 NO UG/KG 1
HMX 285 900 NO UG/KG J.

TETRYL 286 900 NO UG/KG 1

ISURROGATE RECOVERIES: Limits Results
1 1 ,4-DINITROBENZENE 0-179 99%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300554-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/26/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-F2-01-05-01
F2 @ 0-1'
06/10/1997
0910
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300554-05

06/13/1997
06/17/1997
06/19/1997

B2289
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 310 J UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

I * I indicates they are outside standard limits.

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 --:-- _

Surrogate recoveries marked with

Sample 300554-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-G-01-06-00 ARDL Lab No. : 300555-09
Desc/Location: 7G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1040 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 l-.'1) UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300555-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-G1-01-05-01
SITE G1 @ l'
06/10/1997
1045
SEDIMENT
2 g
No Moisture Present

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300554-13

06/13/1997
06/17/1997
06/19/1997
B2289
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 97%

I * I indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

I__----=- ----:-__:--:~--------:-----::-:-------------:--------
Surrogate recoveries marked with

Sample 300554-13, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-G2-01-05-01 ARDL Lab No. : 300554-10
Desc/Location: G2 @ 01' Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1045 Prep. Date: 06/17/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g QC Batch: B2289
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2, 4, 6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 99%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300554-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H-OI-06-00
7H
06/09/1997
1415
WATER
770 mL
10 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-11

06/10/1997
06/11/1997
06/12/1997

B2285
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 3.0 UG/L 1
0.44 1.3 ND UG/L 1
0.43 1.3 1.6 UG/L 1
0.4 1.3 ND UG/L 1

Limits Results
4-120 92%

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX

TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-11, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H1-01-05-01
7H1
06/09/1997
1410
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-03

06/10/1997
06/16/1997
06/18/1997

B2286
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 104%

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX

TETRYL

jSURROGATE RECOVERIES:
11,4-DINITROBENZENE
I ~--------:--:----

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300552-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-H1-02-05-03
7H1
06/09/1997
1430
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-04

06/10/1997
06/16/1997
06/18/1997

B2286
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 NO UG/KG 1
295 900 NO UG/KG 1
314 1000 NO UG/KG 1
316 1000 NO UG/KG 1
288 900 NO UG/KG 1
263 900 NO UG/KG 1
291 900 NO UG/KG 1
342 1100 NO UG/KG 1
283 900 NO UG/KG 1
269 900 NO UG/KG 1
273 900 NO UG/KG 1
329 1000 NO UG/KG 1
285 900 NO UG/KG 1
286 900 NO UG/KG 1

Limits Results
0-179 95%

I * I indicates they are outside standard limits.

l,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2, 4, 6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

I ----:-__~-----:-------:------:----------------
Surrogate recoveries marked with

Sample 300552-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-H2-01-05-01 ARDL Lab No. : 300552-05
Desc/Location: 7H2 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1410 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/18/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2286
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 330 J UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 96%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300552-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-I-OI-06-00
7I
06/09/1997
1245
WATER
770 mL
10 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-12

06/10/1997
06/11/1997
06/12/1997

B2285
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 3.4 UG/L 1
0.44 1.3 ND UG/L 1
0.43 1.3 1.9 UG/L 1
0.4 1.3 ND UG/L 1

Limits Results
4-120 83%

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 :--__---:-----:-__--:---:- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-12, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-I1-01-05-01 ARDL Lab No.: 300552-06
Desc/Location: 711 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1237 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2286
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 312 1000 NO UG/KG 1
l,3-DINITROBENZENE 295 900 NO UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 7300 UG/KG 1
2,4-DINITROTOLUENE 316 1000 800 J UG/KG 1
2,6-DINITROTOLUENE 288 900 NO UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 7000 UG/KG 1
2-NITROTOLUENE 291 900 NO UG/KG 1
3-NITROTOLUENE 342 1100 NO UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 2000 UG/KG 1
4-NITROTOLUENE 269 900 NO UG/KG 1
RDX 273 900 9900 UG/KG 1
NITROBENZENE 329 1000 NO UG/KG 1
HMX 285 900 1900 UG/KG 1
TETRYL 286 900 NO UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 98%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-06, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-I1-02-05-03
7Il
06/09/1997
1250
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-09

06/10/1997
06/16/1997
06/19/1997

B2286
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 98%

I * I indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1__----::- ----;-__=-----:------:---:-_----:-----::-: _

Surrogate recoveries marked with

Sample 300552-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-I2-01-05-01 ARDL Lab No. : 300552-07
Desc/Location: 712 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1237 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2286
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 460 J UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 99%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300552-07, EXPLOSIVES Page 1 of 1



~/7

ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J-01-06-00
7J
06/09/1997
0935
WATER
770 mL
10 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-10

06/10/1997
06/11/1997
06/12/1997

B2285
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 NO UG/L 1
0.33 1.3 NO UG/L 1
0.38 1.3 NO UG/L 1
0.44 1.3 NO UG/L 1
0.44 1.3 NO UG/L 1
0.41 1.3 NO UG/L 1
0.37 1.3 NO UG/L 1
0.27 1.3 NO UG/L 1
0.42 1.3 NO UG/L 1
0.39 1.3 NO UG/L 1
0.35 1.3 5.3 UG/L 1
0.44 1.3 NO UG/L 1
0.43 1.3 1.5 UG/L 1

0.4 1.3 NO UG/L 1

Limits Results
4-120 89%

l,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06(23(1997

Project Name:
Proj ect No. :

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-J1-01-05-01 ARDL Lab No. : 300552-01
Desc(Location: 7J1 Lab Filename:
Sample Date: 06(09(1997 Received Date: 06(10(1997
Sample Time: 0955 Prep. Date: 06(11(1997
Matrix: SEDIMENT Analysis Date: 06(12(1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2284
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 NO UG(KG 1
1,3-DINITROBENZENE 295 900 NO UG(KG 1
2,4,6-TRINITROTOLUENE 314 1000 760 J UG(KG 1
2,4-DINITROTOLUENE 316 1000 NO UG(KG 1
2,6-DINITROTOLUENE 288 900 NO UG(KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 NO UG(KG 1
2-NITROTOLUENE 291 900 NO UG(KG 1
3-NITROTOLUENE 342 1100 NO UG(KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 660 J UG(KG 1
4-NITROTOLUENE 269 900 NO UG(KG 1
RDX 273 900 470 J UG(KG 1
NITROBENZENE 329 1000 NO UG(KG 1
HMX 285 900 NO UG(KG 1
TETRYL 286 900 NO UG(KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 97%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300552-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-J1-02-05-03 ARDL Lab No. : 300552-08
Desc/Location: 7J1 Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/10/1997
Sample Time: 1055 Prep. Date: 06/16/1997
Matrix: SEDIMENT Analysis Date: 06/19/1997
Amount Used: 2 g Instrument ID:
Final Volume: 20 mL QC Batch: B2286
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2, 4, 6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 94%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300552-08, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMMUNITION Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-07-J2-01-05-01
7J2
06/09/1997
0955
SEDIMENT
2 g
20 mL
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300552-02

06/10/1997
06/11/1997
06/12/1997

B2284
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1

1

1

1

1

1

1

1

1

1

1
1

1
1

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Results
100%

J

J

312 1000 ND
295 900 ND
314 1000 600
316 1000 ND
288 900 ND
263 900 1700
291 900 ND

342 1100 ND
283 900 790
269 900 ND
273 900 1400
329 1000 ND
285 900 ND
286 900 ND

Limits
0-179

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
1 1 ,4-DINITROBENZENE
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300552-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K-01-06-00
7K
06/06/1997
1124
WATER
770 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-07

06/07/1997
06/11/1997
06/12/1997
B2269
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.4 1.3 ND UG/L 1
0.33 1.3 ND UG/L 1
0.38 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.44 1.3 ND UG/L 1
0.41 1.3 ND UG/L 1
0.37 1.3 ND UG/L 1
0.27 1.3 ND UG/L 1
0.42 1.3 ND UG/L 1
0.39 1.3 ND UG/L 1
0.35 1.3 1.7 UG/L 1
0.44 1.3 ND UG/L 1
0.43 1.3 0.97 J UG/L 1
0.4 1.3 ND UG/L 1

Limits Results
4-120 39%

l,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
j1,4-DINITROBENZENE

I ~-----=-----=----:-------:------------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-07, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K1-01-05-1
K1-1'
06/06/1997
1139
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-03

06/07/1997
06/11/1997
06/12/1997
B2271
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1.
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

l,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11 ,4-DINITROBENZENE
I ~---------:-::------::-----::--::--:-----::---

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300549-03, EXPLOSIVES Page 1 c



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-K1-02-05-03
Kl-3'
06/06/1997
1210
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-02

06/07/1997
06/11/1997
06/12/1997
B2271
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND, UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

'* , indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

,------------:---:----:-----:---:------:-----:----------------
Surrogate recoveries marked with

Sample 300549-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-K2-01-05-1 ARDL Lab No. : 300549-01
Desc/Location: K2 Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1139 Prep. Date: 06/11/1997
Matrix: SOIL Analysis Date: 06/12/1997
Amount Used: 2 g QC Batch: B2271
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 NO UG/KG 1
l,3-DINITROBENZENE 295 900 NO UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 NO UG/KG 1
2,4-DINITROTOLUENE 316 1000 NO UG/KG 1
2,6-DINITROTOLUENE 288 900 NO UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 NO UG/KG 1
2-NITROTOLUENE 291 900 NO UG/KG 1
3-NITROTOLUENE 342 1100 NO UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 NO UG/KG 1
4-NITROTOLUENE 269 900 NO UG/KG 1
RDX 273 900 NO UG/KG 1
NITROBENZENE 329 1000 NO UG/KG 1
HMX 285 900 NO UG/KG 1
TETRYL 286 900 NO UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 101%

I
Surrogate recoveries marked with '* I indicates they are outside standard limits.

Sample 300549-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-L-01-06-00 ARDL Lab No.: 300542-15
Desc/Location: 7L Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0852 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/06/1997
Amount Used: 770 mL QC Batch: B2252
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 6.2 UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 1.7 UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 75%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-15, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-L1-01-05-1 ARDL Lab No. : 300542-09
Desc/Location: 7L1 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 0903 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/07/1997
Amount Used: 2 9 QC Batch: B2250
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND . UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 107%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-09, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L2-01-05-1
7L2
05/30/1997
0925
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-10

05/31/1997
06/02/1997
06/07/1997
B2250
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

I * I indicates they are outside standard limits.Surrogate recoveries marked with

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2, 4, 6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Sample 300542-10, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-L2-02-05-2.7
7L2
05/30/1997
1000
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-11

05/31/1997
06/04/1997
06/07/1997
B2251
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

403 1290 NO UG/KG 1
381 1160 NO UG/KG 1
406 1290 NO UG/KG 1
408 1290 NO UG/KG 1
372 1160 NO UG/KG 1
340 1160 NO UG/KG 1
376 1160 NO UG/KG 1
442 1420 NO UG/KG 1
366 1160 NO UG/KG 1
348 1160 NO UG/KG 1
353 1160 NO UG/KG 1
425 1290 NO UG/KG 1
368 1160 NO UG/KG 1
370 1160 NO UG/KG 1

Limits Results
0-179 98%

l,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX

TETRYL

ISURROGATE RECOVERIES:
11 ,4-DINITROBENZENE
I ~-

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300542-11, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-M-01-06-00 ARDL Lab No. : 300542-12
Desc/Location: 7M Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1333 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/06/1997
Amount Used: 770 mL QC Batch: B2252
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 6.2 UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 1.7 UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 77%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-12, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-M1-01-05-1 ARDL Lab No. : 300542-01
Desc/Location: 7M1 Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1400 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/06/1997
Amount Used: 2 g QC Batch: B2250
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
l,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 103%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M1-02-05-3
7M1
OS/29/1997
1430
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-02

05/31/1997
06/02/1997
06/06/1997
B2250
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 103%

I * I indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
1,3-DINITROBENZENE
2, 4, 6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
1 1 ,4-DINITROBENZENE
1 ------:- _

Surrogate recoveries marked with

Sample 300542-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-M1-03-05-4.5 ARDL Lab No. : 300542-03
Desc/Location: 7M1 Lab Filename:
Sample Date: OS/29/1997 Received Date: 05/31/1997
Sample Time: 1500 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/06/1997
Amount Used: 2 g QC Batch: B2250
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
RDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 102%

I
Surrogate recoveries ma.rked wi th I * I indicates they are outside standard limits.

Sample 300542-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-M2-01-05-1
7M2
OS/29/1997
1515
SOIL
2 g
No Moisture Present

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-04

05/31/1997
06/02/1997
06/07/1997
B2250
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

'*' indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11 ,4-DINITROBENZENE
1 ---:--_---:-----:-----:--=--_--:--:-:-- ---:--__--:-- _

Surrogate recoveries marked with

Sample 300542-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-N-01-06-00 ARDL Lab No.: 300549-06
Desc/Location: 7N Lab Filename:
Sample Date: 06/06/1997 Received Date: 06/07/1997
Sample Time: 1033 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/12/1997
Amount Used: 770 mL QC Batch: B2269
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2/6-DINITROTOLu~NE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 87%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300549-06, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-N1-01-05-1
N-1
06/06/1997
1042
SOIL
2 g
No Moisture Present

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-04

06/07/1997
06/11/1997
06/12/1997
B2271
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 101%

I * I indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11 ,4-DINITROBENZENE

,--------------::-----:--:----:-----:-------------:-------­
Surrogate recoveries marked with

Sample 300549-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-0-0l-06-00 ARDL Lab No. : 300542-14
Desc/Location: 70 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1045 Prep. Date: 06/03/1997
Matrix: WATER Analysis Date: 06/06/1997
Amount Used: 770 mL QC Batch: B2252
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 81%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-14, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-01-01-05-1
701
05/30/1997
1045
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-06

05/31/1997
06/02/1997
06/07/1997
B2250
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 98%

I * I indicates they are outside standard limits.

1,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 _

Surrogate recoveries marked with

Sample 300542-06, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-01-02-05-3 ARDL Lab No. : 300542-07
Desc/Location: 701 Lab Filename:
Sample Date: 05/30/1997 Received Date: 05/31/1997
Sample Time: 1100 Prep. Date: 06/02/1997
Matrix: SOIL Analysis Date: 06/07/1997
Amount Used: 2 g QC Batch: B2250
% Moisture: No Moisture Present Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 312 1000 ND UG/KG 1
1,3-DINITROBENZENE 295 900 ND UG/KG 1
2,4,6-TRINITROTOLUENE 314 1000 ND UG/KG 1
2,4-DINITROTOLUENE 316 1000 ND UG/KG 1
2,6-DINITROTOLUENE 288 900 ND UG/KG 1
2-AMINO-4,6-DINITROTOLUENE 263 900 ND UG/KG 1
2-NITROTOLUENE 291 900 ND UG/KG 1
3-NITROTOLUENE 342 1100 ND UG/KG 1
4-AMINO-2,6-DINITROTOLUENE 283 900 ND UG/KG 1
4-NITROTOLUENE 269 900 ND UG/KG 1
1IDX 273 900 ND UG/KG 1
NITROBENZENE 329 1000 ND UG/KG 1
HMX 285 900 ND UG/KG 1
TETRYL 286 900 ND UG/KG 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 0-179 98%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300542-07, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-01-03-05-4.5
701
05/30/1997
1125
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300542-08

05/31/1997
06/02/1997
06/07/1997
B2250
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 96%

'*' indicates they are outside standard limits.

1,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
I ----:-_--:--:---:-----:--_----:-----::-:- ~------

Surrogate recoveries marked with

Sample 300542-08, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/17/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-P-01-06-00 ARDL Lab No. : 300544-03
Desc/Location: 7P Lab Filename:
Sample Date: 06/02/1997 Received Date: 06/04/1997
Sample Time: 1230 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/07/1997
Amount Used: 770 mL QC Batch: B2261
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 87%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300544-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/17/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-P1-01-05-01
7P,O TO 1 FT
06/02/1997
1400
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300544-01

06/04/1997
06/04/1997
06/07/1997
B2262
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 95%

I * I indicates they are outside standard limits.

1, 3, 5-TRINITROBENZENE
l,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE

I__---=-_~_-----;---=-----:-----:----=----:---:--:-----=--:----:------:---------
Surrogate recoveries marked with

Sample 300544-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-07-Q-01-06-00 ARDL Lab No. : 300549-08
Desc/Location: 7Q Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1630 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/12/1997
Amount Used: 770 mL QC Batch: B2269
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 7.8 UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 1.6 UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 87%

I
Surrogate recoveries marked with 1*' indicates they are outside standard limits.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-07-Q1-01-05-1
7Q
06/05/1997
1620
SOIL
2 g
No Moisture Present

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-05

06/07/1997
06/11/1997
06/12/1997
B2271
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

312 1000 ND UG/KG 1
295 900 ND UG/KG 1
314 1000 ND UG/KG 1
316 1000 ND UG/KG 1
288 900 ND UG/KG 1
263 900 ND UG/KG 1
291 900 ND UG/KG 1
342 1100 ND UG/KG 1
283 900 ND UG/KG 1
269 900 ND UG/KG 1
273 900 ND UG/KG 1
329 1000 ND UG/KG 1
285 900 ND UG/KG 1
286 900 ND UG/KG 1

Limits Results
0-179 99%

'* I indicates they are outside standard limits.

l,3,5-TRINITROBENZENE
l,3-DINITROBENZENE
2, 4, 6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 --:--_---:----::----::-:--_--:--:-:--__:-- --:--:- _

Surrogate recoveries marked with
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

L~ Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-A-01-06-00 ARDL No: 300555-05
Sampling Loc'n: 7A Received: 06/13/1997

Sampling Date: 06/11/1997 Matrix: WATER
Sampling Time: 0900 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.078 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.0013 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.16 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 62.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.23 MG/L 3010 6010A 06/16/97 06/18/97 P2126
LEAD 0.0010 ND MG/L 3020 7421 06/16/97 06/17/97 F2128

MAGNESIUM 0.10 21.6 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.13 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 4 MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 34.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 NO MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126
CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-A1-01-05-1 ARDL No: 300554-14
Sampling Loc'n: SITE Al @ l' Received: 06/13/1997

Sampling Date: 06/11/1997 Matrix: SEDIMENT
Sampling Time: 0852 Moisture: 35.5

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date NUmber

ALUMINUM 7.8 3210 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 3.1 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.78 5.6 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.6 189 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.16 0.33 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.78 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 15.5 7590 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.78 6.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.78 5.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.6 9.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 7.8 7770 MG/KG 3050 6010A 06/17/97 06/18/97 P21
LEAD 0.78 14.9 MG/KG 3050 7421 ·06/18/97 06/19/97 F21 ... _

MAGNESIUM 15.5 2200 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.78 495 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.12 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 3.1 11. 9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 233 271 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.078 0.42 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.78 0.92 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 62.0 122 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.16 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.78 12.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.78 28.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.76 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 64.5 % NONE 160.3 NA 06/16/97 06234202
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-B-01-06-00 ARDL No: 300555-04
Sampling Loc'n: 7B Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 1700 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.073 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.0017 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.14 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 59.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.21 MG/L 3010 6010A 06/16/97 06/18/97 P2126
LEAD 0.0010 ND MG/L 3020 7421 06/16/97 06/17/97 F2128

MAGNESIUM 0.10 22.1 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.1 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 3.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 28.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 0.0051 MG/L 3010 6010A 06/16/97 06/18/97 P2126
CYANIDE, TOTAL 0.010 0.011 MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-B1-01-05-1 ARDL No: 300554-04
Sampling Loc'n: STATION B1 @ l' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1653 Moisture: 22.8

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.5 751 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.6 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.065 1.4 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.3 68.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.13 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.65 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 13.0 2500 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.65 2.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.65 2.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.3 ND MG/KG 3050 6010A 06/17/97 06/18/97 P212~

IRON 6.5 3070 MG/KG 3050 6010A 06/17/97 06/18/97 P21:
LEAD 0.13 4.4 MG/KG 3050 7421 06/18/97 06/19/97 F212 ..

MAGNESIUM 13.0 532 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.65 138 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.1 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.6 4.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 194 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.065 ND MG/KG 3050 7741 06/18/97 06/19/97 BH270S

SILVER 0.65 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 51.8 87.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.13 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.65 4.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.65 8.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.65 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 77.2 % NONE 160.3 NA 06/16/97 06234202

Sample 300554-04, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. lSE, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-B1-02-05-3 ARDL No: 300554-07
Sampling Loc'n: B1 @ 3' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1703 Moisture: 20.9

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.3 1940 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.063 1.8 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.3 113 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.13 0.34 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.63 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.6 7960 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.63 4.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.63 5.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.3 5.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.3 7740 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
LEAD 0.63 6.4 MG/KG 3050 7421 06/18/97 06/19/97 F2124

MAGNESIUM 12.6 1640 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.63 296 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.1 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.5 10.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 190 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.063 0.12 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.63 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 50.6 99.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.13 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.63 13.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.63 22.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.63 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 79.1 %' NONE 160.3 NA 06/16/97 06234202

Sample 300554-07, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-C-01-06-00 ARDL No: 300555-07
Sampling Loc'n: STATION C Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 1445 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.0017 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.14 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 61.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.19 MG/L 3010 6010A 06/16/97 06/18/97 P212
LEAD 0.0010 ND MG/L 3020 7421 06/16/97 06/17/97 F212,

MAGNESIUM 0.10 22.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.076 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 3.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 24.4 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189

Sample 300555-07, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-Cl-01-05-1 ARDL No: 300554-01
Sampling Loc'n: STATION C1 @ 0-1' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1439 Moisture: 17.3

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6 815 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.4 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.6 4.7 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 109 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.23 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.6 NO MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.1 9050 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.6 2.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.6 12.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 3.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6 7940 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
LEAD 0.6 6.3 MG/KG 3050 7421 06/18/97 06/19/97 F2124

MAGNESIUM 12.1 1560 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.6 1520 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.097 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.4 10.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 181 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.06 0.093 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.6 NO MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 48.4 92.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 0.14 MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.6 11.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.6 14.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.6 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 82.7 % NONE 160.3 NA 06/16/97 06234202

Sample 300554-01, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-Cl-02-05-3 ARDL No: 300554-03
Sampling Loc'n: STATION C1 @ 3' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1450 Moisture: 13.9

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.8 807 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.3 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.58 5 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 58.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.17 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.58 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 11.6 4320 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.58 5.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.58 4.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 2.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 5.8 8240 MG/KG 3050 6010A 06/17/97 06/18/97 P21;
LEAD 0.58 5.4 MG/KG 3050 7421 06/18/97 06/19/97 F212~

MAGNESIUM 11.6 895 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.58 247 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.093 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.3 9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 174 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.058 0.11 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.58 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 46.5 97.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.58 8.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.58 12.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.57 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 86.1 % NONE 160.3 NA 06/16/97 06234202
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ARDL, INC.

Rt. l5E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: . Inorganics
Project No: 5644V

Field ID: H-07-D-01-06-00 ARDL No: 300542-13
Sampling Loc'n: 7D Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: WATER
Sampling Time: 1600 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.18 MG/L 3010 6010 06/02/97 06/03/97 P2084
ANTIMONY 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ARSENIC 0.00050 0.0016 MG/L 3020 7061 06/06/97 06/10/97 F2095
BARIUM 0.010 0.12 MG/L 3010 6010 06/02/97 06/03/97 P2084

BERYLLIUM 0.0010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CADMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CALCIUM 0.10 57.7 MG/L 3010 6010 06/02/97 06/03/97 P2084

CHROMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COBALT 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COPPER 0.010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

IRON 0.050 0.33 MG/L 3010 6010 06/02/97 06/03/97 P2084
LEAD 0.0010 ND MG/L 3020 7421 06/06/97 06/09/97 F2096

MAGNESIUM 0.10 20.3 MG/L 3010 6010 06/02/97 06/03/97 P2084
MANGANESE 0.0050 0.081 MG/L 3010 6010 06/02/97 06/03/97 P2084

MERCURY 0.00020 ND MG/L 7470 7470 06/02/97 06/02/97 C0882
NICKEL 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

POTASSIUM 1.5 4 MG/L 3010 6010 06/02/97 06/03/97 P2084
SELENIUM 0.00050 0.0012 MG/L 3020 7741 06/06/97 06/09/97 BH2691

SILVER 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
SODIUM 0.40 26.0 MG/L 3010 6010 06/02/97 06/03/97 P2084

THALLIUM 0.0010 ND MG/L 3020 7841 06/06/97 06/06/97 F2092
VANADIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ZINC 0.0050 0.0075 MG/L 3010 6010 06/02/97 06/03/97 P2084
CYANIDE. TOTAL 0.010 ND MG/L 9012 9012 06/06/97 06/06/97 06114157
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-D1-01-05-1 ARDL No: 300542-05
Sampling Loc' n: 7D1 Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: SOIL
Sampling Time: 1600 Moisture: 33.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 7.5 2780 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 3 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.075 1.4 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.5 124 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.15 0.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.75 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 15.1 5700 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.75 5.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.75 5.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.5 9.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 7.5 6170 MG/KG 3050 6010 06/05/97 06/06/97 P209~

LEAD 0.75 8.9 MG/KG 3050 7421 06/05/97 06/06/97 F209::'
MAGNESIUM 15.1 1850 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.75 289 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.12 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 3 8.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 226 470 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.075 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.75 0.87 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 60.3 111 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.15 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.75 10.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.75 27.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.73 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 66.3 !lo NONE 160.3 NA 06/03/97 06044147

Sample 300542-05, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-E-01-06-00 ARDL No: 300555-10
Sampling Loc'n: 7E Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 1130 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.19 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.00088 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.12 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 52.3 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.36 MG/L 3010 6010A 06/16/97 06/18/97 P2126
LEAD 0.0010 0.0013 MG/L 3020 7421 06/16/97 06/17/97 F2128

MAGNESIUM 0.10 19.4 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.061 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 25.5 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. l.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-E1-01-05-1 ARDL No: 300554-09
Sampling Loc'n: E1 @l l' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1129 Moisture: 18.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.2 2050 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 5.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 1.2 30.8 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 128 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.62 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.3 2250 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.62 13.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.62 16.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.2 26100 MG/KG 3050 6010A 06/17/97 06/18/97 P21;
LEAD 0.62 18.1 MG/KG 3050 7421 06/18/97 06/19/97 F212·.

MAGNESIUM 12.3 726 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.62 906 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.098 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.5 15.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 185 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

SELENIUM 0.062 0.25 MG/KG 3050 7741 06/18/97 06/19/97 BH2705
SILVER 0.62 1.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

SODIUM 49.2 92.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
THALLIUM 0.12 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125

VANADIUM 0.62 30.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.62 27.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CYANIDE, TOTAL 0.61 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 81.3 t NONE 160.3 NA 06/16/97 06234202
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-E1-02-05-3 ARDL No: 300554-08
Sampling Loc'n: E1 @ 3' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1145 Moisture: 18.4

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 1730 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 NO MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.061 0.43 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 24.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.18 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.61 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.3 664 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.61 4.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.61 1.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 4.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.1 1850 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
LEAD 0.12 4.4 MG/KG 3050 7421 06/18/97 06/19/97 F2124

MAGNESIUM 12.3 495 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.61 12.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.098 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.5 8.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 184 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.061 0.4 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.61 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 49.0 75.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.61 6.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.61 11.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.60 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 81.6 % NONE 160.3 NA 06/16/97 06234202

Sample 300554-08, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-E2-01-05-1 ARDL No: 300554-11
Sampling Loc'n: E2 @ l' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1130 Moisture: 18.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 2130 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.61 14.4 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 144 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.39 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.61 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.3 3130 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.61 7.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.61 11.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 6.4 MG/KG 3050 6010A 06/17/97 06/18/97 P21'~

IRON 6.1 11400 MG/KG 3050 6010A 06/17/97 06/18/97 P2:
LEAD 0.61 14.7 MG/KG 3050 7421 06/18/97 06/19/97 F21..:.'S

MAGNESIUM 12.3 1130 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.61 882 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.098 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.5 12.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 184 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.061 0.18 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.61 0.84 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 49.1 88.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 0.14 MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.61 16.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.61 24.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.61 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 81.4 % NONE 160.3 NA 06/16/97 06234202

Sample 300554-11, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-F-01-06-00 ARDL No: 300555-06
Sampling Loc'n: STATION F Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 0909 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.14 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.00087 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.11 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 51.0 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.32 MG/L 3010 6010A 06/16/97 06/18/97 P2126
LEAD 0.0010 0.0014 MG/L 3020 7421 06/16/97 06/17/97 F2128

MAGNESIUM 0.10 19.3 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.071 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 NO MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 NO MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 12.6 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126.....
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189

Sample 300555-06, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/23/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-F1-01-05-01 ARDL No: 300554-02
Sampling Loc'n: STATION F1 @ 0-1' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 0910 Moisture: 18.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 1910 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.61 11.4 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 99.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.34 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.61 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.3 1500 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.61 7.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.61 6.0 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 4.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.1 12100 MG/KG 3050 6010A 06/17/97 06/18/97 P21:
LEAD 0.61 17.2 MG/KG 3050 7421 06/18/97 06/19/97 F212·_

MAGNESIUM 12.3 643 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.61 423 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.098 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893

NICKEL 2.5 8.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
POTASSIUM 184 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.061 0.18 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.61 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 49.1 81.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.61 16.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.61 21.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.61 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 81.4 % NONE 160.3 NA 06/16/97 06234202

Sample 300554-02, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-F2-01-05-01 ARDL No: 300554-05
Sampling Loc'n: F2 @ 0-1' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 0910 Moisture: 19.2

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.2 1310 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.62 9.5 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.2 96.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.12 0.25 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.62 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 12.4 1890 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.62 12.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.62 7.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.2 16.1 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.2 10900 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
LEAD 0.62 13 .6 MG/KG 3050 7421 06/18/97 06/19/97 F2124

MAGNESIUM 12.4 820 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.62 626 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.099 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.5 8.6 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 186 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.062 0.13 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.62 1.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 49.5 92.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.12 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.62 11.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.62 19.2 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.6 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 80.8 % NONE 160.3 NA 06/16/97 06234202
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-G-01-06-00 ARDL No: 300555-09
Sampling Loc'n: 7G Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 1040 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.52 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ARSENIC 0.00050 0.00092 MG/L 3020 7061 06/16/97 06/17/97 BH2708
BARIUM 0.010 0.12 MG/L 3010 6010A 06/16/97 06/18/97 P2126

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM 0.10 53.3 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON 0.050 0.77 MG/L 3010 6010A 06/16/97 06/18/97 P212
LEAD 0.0010 0.002 MG/L 3020 7421 06/16/97 06/17/97 F212b

MAGNESIUM 0.10 21.0 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE 0.0050 0.12 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM 1.5 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
SODIUM 0.40 13.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126

THALLIUM 0.0010 NO MG/L 3020 7841 06/16/97 06/17/97 F2130
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC 0.0050 NO MG/L 3010 6010A 06/16/97 06/18/97 P2126
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. 15E, Ht. Vernon Airport Industrial Park

Ht. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-G1-01-05-01 ARDL No: 300554-13
Sampling Loc'n: SITE G1 @ l' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1045 Moisture: 24.4

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.6 3860 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.6 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.66 3.9 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.3 90.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.13 0.37 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.66 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 13 .2 4670 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.66 6.7 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.66 4.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.3 7.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.6 9710 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
LEAD 0.66 9.6 MG/KG 3050 7421 06/18/97 06/19/97 F2124

MAGNESIUM 13.2 1150 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.66 321 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.11 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.6 10.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 198 330 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.066 0.16 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.66 NO MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 52.9 101 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.13 ND MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.66 13.0 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.66 29.8 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE I TOTAL 0.65 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 75.6 % NONE 160.3 NA 06/16/97 06234202
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300554 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-G2-01-05-01 ARDL No: 300554-10
Sampling Loc'n: G2 @ 01' Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: SEDIMENT
Sampling Time: 1045 Moisture: 24.3

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.6 4970 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
ANTIMONY 2.6 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ARSENIC 0.66 8.8 MG/KG 3050 7061 06/18/97 06/19/97 BH2704
BARIUM 1.3 128 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

BERYLLIUM 0.13 0.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CADMIUM 0.66 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CALCIUM 13.2 3890 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

CHROMIUM 0.66 7.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COBALT 0.66 5.5 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
COPPER 1.3 9.4 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

IRON 6.6 11600 MG/KG 3050 6010A 06/17/97 06/18/97 P21~

LEAD 0.66 12.3 MG/KG 3050 7421 06/18/97 06/19/97 F212'Z
MAGNESIUM 13.2 1520 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
MANGANESE 0.66 429 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

MERCURY 0.11 ND MG/KG 7470 7470 06/16/97 06/16/97 C0893
NICKEL 2.6 24.9 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

POTASSIUM 198 344 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SELENIUM 0.066 0.18 MG/KG 3050 7741 06/18/97 06/19/97 BH2705

SILVER 0.66 ND MG/KG 3050 6010A 06/17/97 06/18/97 P2123
SODIUM 52.8 115 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

THALLIUM 0.13 0.13 MG/KG 3050 7841 06/18/97 06/20/97 F2125
VANADIUM 0.66 15.0 MG/KG 3050 6010A 06/17/97 06/18/97 P2123

ZINC 0.66 36.3 MG/KG 3050 6010A 06/17/97 06/18/97 P2123
CYANIDE, TOTAL 0.65 ND MG/KG 9010 9010 06/19/97 06/20/97 06234203

SOLIDS, TOTAL 1.0 75.7 %' NONE 160.3 NA 06/16/97 06234202

Sample 300554-10, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 1SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field 10: H-07-H-01-06-00 ARDL No: 300552-11
Sampling Loc'n: 7H Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: WATER
Sampling Time: 1415 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.45 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 0.00093 MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.12 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 51.0 MG/L 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103

IRON 0.050 0.68 MG/L 3010 6010A 06/10/97 06/13/97 P2103
LEAD 0.0010 0.0017 MG/L 3020 7421 06/10/97 06/12/97 F2107

MAGNESIUM 0.10 19.4 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.08 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 NO MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 2 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 0.00094 MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 12.3 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 NO MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 NO MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 0.0097 MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/16/97 06/16/97 06184189

Sample 300552-11, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-H1-01-05-01 ARDL No: 300552-03
Sampling Loc'n: 7H1 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1410 Moisture: 17.9

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 1920 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.61 7.1 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 182 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.35 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.61 1.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.2 3460 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.61 10.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.61 15.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 3.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.1 11400 MG/KG 3050 6010A 06/11/97 06/12/97 P21 r

LEAD 0.61 9.6 MG/KG 3050 7421 06/11/97 06/13/97 F21G_
MAGNESIUM 12.2 1260 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.61 1590 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.097 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 10.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 183 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.061 0.14 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.61 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 48.7 80.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.61 15.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.61 22.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.61 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 82.1 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-03, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. lSE, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-H1-02-05-03 ARDL No: 300552-04
Sampling Loc'n: 7H1 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1430 Moisture: 15.2

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 2890 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 4.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.59 6.4 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 45.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.34 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.59 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 11.8 32000 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.59 6.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.59 7.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 9.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 5.9 15800 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.59 8 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 11.8 8060 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.59 324 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.094 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 14 .3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 177 386 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.059 0.47 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.59 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 47.2 137 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.59 11. 3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.59 31.8 MG/KG 3050 . 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.59 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 84.8 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-04, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-H2-01-05-01 ARDL No: 300552-05
Sampling Loc'n: 7H2 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1410 Moisture: 20

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.3 3740 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.5 2.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.63 5.7 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.3 99.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.13 0.44 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.63 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.5 4310 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.63 12.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.63 6.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.3 7.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.3 12000 MG/KG 3050 6010A 06i11/97 06/12/97 P21f
LEAD 0.63 9.5 MG/KG 3050 7421 06/11/97 06/13/97 F210;;,

MAGNESIUM 12.5 1370 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.63 401 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.10 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.5 9.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 188 299 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.063 0.26 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.63 0.90 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 50.0 96.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.13 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.63 16.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.63 29.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.63 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 80.0 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-05, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-I-01-06-00 ARDL No: 300552-12
Sampling Loc'n: 7I Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: WATER
Sampling Time: 1245 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 1.2 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 0.0013 MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.15 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 51.4 MG/L 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

IRON 0.050 1.9 MG/L 3010 6010A 06/10/97 06/13/97 P2103
LEAD 0.0010 0.0030 MG/L 3020 7421 06/10/97 06/12/97 F2107

MAGNESIUM 0.10 19.1 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.25 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 2.3 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 0.0011 MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 12.1 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 ND MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 0.0057 MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 0.015 MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-I1-01-05-01 ARDL No: 300552-06
Sampling Loc'n: 7I1 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1237 Moisture: 25.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.7 1290 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.7 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.67 4.3 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.3 567 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.13 0.26 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.67 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 13 .5 2020 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.67 41.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.67 3.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.3 6.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.7 6030 MG/KG 3050 6010A 06/11/97 06/12/97 P210
LEAD 0.67 8.9 MG/KG 3050 7421 06/11/97 06/13/97 F210_

MAGNESIUM 13 .5 961 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.67 191 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.11 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.7 5.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 202 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.067 0.19 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.67 6.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 53.8 79.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.13 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.67 8.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.67 23.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.67 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 74.3 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-06, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-I2-01-05-01 ARDL No: 300552-07
Sampling Loc'n: 712 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1237 Moisture: 18.9

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.2 858 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.062 2.1 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 84.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.62 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.3 1270 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.62 10.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.62 3.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 2.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.2 5270 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.62 5.3 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 12.3 467 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.62 368 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.099 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.5 4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 185 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.062 ND MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.62 0.78 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 49.3 70.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.62 7.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.62 13 .5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.62 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 81.1 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-07, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
project No: 5644V

Field ID: H-07-Il-02-05-03 ARDL No: 300552-09
Sampling Loc'n: 7Il Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1250 Moisture: 22.3

Detection Prep Analysis Prep Analysis Run
AnalyLe Limit Result Units Method Method Date Date Number

ALUMINUM 6.4 10000 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.6 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.64 3.9 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.3 169 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.13 0.77 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.64 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.9 2650 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.64 17.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.64 12.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.3 9.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.4 14400 MG/KG 3050 6010A 06/11/97 06/12/97 P210-
LEAD 0.64 22.7 MG/KG 3050 7421 06/11/97 06/13/97 F210.

MAGNESIUM 12.9 1440 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.64 218 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.1 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.6 12.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 193 372 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.064 0.26 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.64 0.82 MG/KG 3050 5010A 06/11/97 06/12/97 P2102
SODIUM 51.5 96 .8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.13 0.14 MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.54 25.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.64 21.0 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.64 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 77.7 % NONE 160.3 NA 06/12/97 06194194
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-J-01-06-00 ARDL No: 300552-10
Sampling Loc'n: 7J Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: WATER
Sampling Time: 0935 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.38 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 0.00079 MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.11 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 50.2 MG/L 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

IRON 0.050 0.63 MG/L 3010 6010A 06/10/97 06/13/97 P2103
LEAD 0.0010 ND MG/L 3020 7421 06/10/97 06/12/97 F2107

MAGNESIUM 0.10 18.2 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.08 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 1.9 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 0.0012 MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 13.7 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 ND MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 0.015 MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-J1-01-05-01 ARDL No: 300552-01
Sampling Loc'n: 7J1 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 0955 Moisture: 16.8

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6 3650 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.6 5.2 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 130 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.47 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.6 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.0 5040 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.6 12.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.6 7.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6 12000 MG/KG 3050 6010A 06/11/97 06/12/97 P210')
LEAD 0.6 10.9 MG/KG 3050 7421 06/11/97 06/13/97 F21l

MAGNESIUM 12.0 1120 MG/KG 3050 6010A 06/11/97 06/12/97 P210~

MANGANESE 0.6 526 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MERCURY 0.096 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 9.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 180 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.06 0.16 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.6 0.64 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 48.1 92 .4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.6 16.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.6 32.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.59 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 83.2 %' NONE 160.3 NA 06/12/97 06194194

Sample 300552-01, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-J1-02-05-03 ARDL No: 300552-08
Sampling Loc'n: 7J1 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 1055 Moisture: 14.9

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 5790 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 2.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.59 3.6 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 62.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.67 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.59 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 11.8 16000 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.59 11. 4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.59 10.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 14.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 5.9 13500 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.59 9.7 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 11.8 3190 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.59 307 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.094 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 22.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 176 814 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.059 0.53 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.59 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 47.0 99.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.59 16.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.59 42.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.59 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 85.1 % NONE 160.3 NA 06/12/97 06194194

Sample 300552-08, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. l.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300552 Report Date: 06/19/1997

Project Name: IOWA ARMY AMMUNITION Analysis: Inorganics
Project No: 5644V

Field ID: H-07-J2-01-05-01 ARDL No: 300552-02
Sampling Loc'n: 7J2 Received: 06/10/1997

Sampling Date: 06/09/1997 Matrix: SEDIMENT
Sampling Time: 0955 Moisture: 23.3

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.5 3200 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.6 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.65 13 .8 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.3 123 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.13 0.44 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.65 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 13.0 5340 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.65 20.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.65 5.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.3 7.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.5 9870 MG/KG 3050 6010A 06/11/97 06/12/97 P2H
LEAD 0.65 19.8 MG/KG 3050 7421 06/11/97 06/13/97 F21L

MAGNESIUM 13.0 1510 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.65 616 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.1 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.6 8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 196 214 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.065 0.3 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.65 4.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 52.2 107 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.13 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.65 14.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.65 29.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.66 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 76.7 %" NONE 160.3 NA 06/12/97 06194194

Sample 300552-02, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-K-01-06-00 ARDL No: 300549-07
Sampling Loc'n: 7K Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: WATER
Sampling Time: 1124 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.094 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 0.0012 MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.11 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 54.4 MG/L- 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

IRON 0.050 0.15 MG/L 3010 6010A 06/10/97 06/13/97 P2103
LEAD 0.0010 ND MG/L 3020 7421 06/10/97 06/12/97 F2107

MAGNESIUM 0.10 19.9 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.035 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 2.3 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 0.0014 MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 18.7 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 ND MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 0.0091 MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-K1-01-05-1 ARDL No: 300549-03
Sampling Loc'n: K1-1' Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: SOIL
Sampling Time: 1139 Moisture: 20.1

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.3 1570 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.5 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.063 1.9 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.3 67.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.13 0.21 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.63 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.5 2510 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.63 5.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.63 3.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.3 2.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.3 5240 MG/KG 3050 6010A 06/11/97 06/12/97 P2H
LEAD 0.63 8.2 MG/KG 3050 7421 06/11/97 06/13/97 F21G.

MAGNESIUM 12.5 593 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.63 204 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.10 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.5 4.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 188 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.063 0.084 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.63 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 50.1 75.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.13 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.63 8.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.63 15.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.61 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 79.9 % NONE 160.3 NA 06/09/97 06104152
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-K1-02-05-03 ARDL No: 300549-02
Sampling Loc'n: Kl-3' Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: SOIL
Sampling Time: 1210 Moisture: 16.4

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6 4030 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 4.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.6 4.2 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 39.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.52 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.6 NO MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.0 23600 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.6 7.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.6 6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 11.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6 14200 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.6 7.7 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 12.0 4860 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.6 276 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.096 NO MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 16.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 179 636 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.06 0.25 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.6 NO MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 47.8 117 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 0.18 MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.6 13 .5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.6 33.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.61 NO MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 83.6 % NONE 160.3 NA 06/09/97 06104152
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-K2-01-05-1 ARDL No: 300549-01
Sampling Loc'n: K2 Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: SOIL
Sampling Time: 1139 Moisture: 17.5

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 1800 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.4 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.61 5.4 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 109 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.61 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.1 4080 MG/KG. 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.61 9.2 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.61 6.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 4.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.1 8660 MG/KG 3050 6010A 06/11/97 06/12/97 P2H
LEAD 0.61 10.3 MG/KG 3050 7421 06/11/97 06/13/97 F210_

MAGNESIUM 12.1 677 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.61 489 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.097 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.4 6.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 182 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.061 0.11 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.61 0.77 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 48.5 85.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.61 12.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.61 21.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.6 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 82.5 %- NONE 160.3 NA 06/09/97 06104152
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-L-01-06-00 ARDL No: 300542-15
Sampling Loc'n: 7L Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: WATER
Sampling Time: 0852 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.093 MG/L 3010 6010 06/02/97 06/03/97 P2084
ANTIMONY 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ARSENIC 0.00050 0.0012 MG/L 3020 7061 06/06/97 06/10/97 F2095
BARIUM 0.010 0.11 MG/L 3010 6010 06/02/97 06/03/97 P2084

BERYLLIUM 0.0010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CADMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CALCIUM 0.10 52.1 MG/L 3010 6010 06/02/97 06/03/97 P2084

CHROMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COBALT 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COPPER 0.010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

IRON 0.050 0.24 MG/L 3010 6010 06/02/97 06/03/97 P2084
LEAD 0.0010 ND MG/L 3020 7421 06/06/97 06/09/97 F2096

MAGNESIUM 0.10 18.5 MG/L 3010 6010 06/02/97 06/03/97 P2084
MANGANESE 0.0050 0.028 MG/L 3010 6010 06/02/97 06/03/97 P2084

MERCURY 0.00020 ND MG/L 7470 7470 06/02/97 06/02/97 C0882
NICKEL 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

POTASSIUM 1.5 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
SELENIUM 0.00050 0.00093 MG/L 3020 7741 06/06/97 06/09/97 BH2691

SILVER 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
SODIUM 0.40 10.6 MG/L 3010 6010 06/02/97 06/03/97 P2084

THALLIUM 0.0010 ND MG/L 3020 7841 06/06/97 06/06/97 F2092
VANADIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P20B4

ZINC 0.0050 0.012 MG/L 3010 6010 06/02/97 06/03/97 P2084
CYANIDE, TOTAL 0.010 . ND MG/L 9012 9012 06/06/97 06/06/97 0611415,

Sample 300542-15, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-L1-01-05-1 ARDL No: 300542-09
Sampling Loc'n: 7L1 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 0903 Moisture: 17.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 2250 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.4 3.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.61 6.7 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 71.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.25 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.61 NO MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 12.1 25400 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.61 5.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.61 8.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 3.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 6.1 9510 MG/KG 3050 6010 06/05/97 06/06/97 P209"
LEAD 0.12 3.3 MG/KG 3050 7421 06/05/97 06/06/97 F20~

MAGNESIUM 12.1 3620 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.61 429 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.097 NO MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.4 13.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 182 622 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.061 NO MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.61 0.65 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 48.5 79.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 0.12 MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.61 9.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.61 46.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.60 NO MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 82.4 % NONE 160.3 NA 06/03/97 06044147
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-L2-01-05-1 ARDL No: 300542-10
Sampling Loc'n: 7L2 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 0925 Moisture: 13 .1

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.8 927 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.3 2.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.58 3 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 41.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.23 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.58 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11.5 13400 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.58 6.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.58 5 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.8 5980 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.58 4.2 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11.5 3150 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.58 350 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.092 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.3 6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 173 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.058 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.58 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 46.0 73.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.58 9.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.58 13.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.58 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 86.9 % NONE 160.3 NA 06/03/97 06044147

Sample 300542-10, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. l.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-L2-02-05-2.7 ARDL No: 300542-11
Sampling Loc'n: 7L2 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 1000 Moisture: 22.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.5 6580 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.6 4.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.65 3.6 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.3 93.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.13 0.75 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.65 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 12.9 6330 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.65 10.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.65 7.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.3 15.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 6.5 13300 MG/KG 3050 6010 06/05/97 06/06/97 P20 r

LEAD 0.65 8.4 MG/KG 3050 7421 06/05/97 06/06/97 F20)
MAGNESIUM 12.9 2540 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.65 428 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.1 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.6 16.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 194 571 MG!KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.065 0.16 MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.65 0.75 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 51.7 110 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.13 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.65 21.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.65 29.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.65 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 77.4 % NONE 160.3 NA 06/03/97 06044147
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-M-01-06-00 ARDL No: 300542-12
Sampling Loc'n: 7M Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: WATER
Sampling Time: 1333 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.16 MG/L 3010 6010 06/02/97 06/03/97 P2084
ANTIMONY 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ARSENIC 0.00050 0.0012 MG/L 3020 7061 06/06/97 06/10/97 F2095
BARIUM 0.010 0.11 MG/L 3010 6010 06/02/97 06/03/97 P2084

BERYLLIUM 0.0010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CADMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CALCIUM 0.10 51.7 MG/L 3010 6010 06/02/97 06/03/97 P2084

CHROMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COBALT 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COPPER 0.010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

IRON 0.050 0.3 MG/L 3010 6010 06/02/97 06/03/97 P2084
LEAD 0.0010 ND MG/L 3020 7421 06/06/97 06/09/97 F2096

MAGNESIUM 0.10 18.0 MG/L 3010 6010 06/02/97 06/03/97 P2084
MANGANESE 0.0050 0.037 MG/L 3010 6010 06/02/97 06/03/97 P2084

MERCURY 0.00020 ND MG/L 7470 7470 06/02/97 06/02/97 C0882
NICKEL 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

POTASSIUM 1.5 2 MG/L 3010 6010 06/02/97 06/03/97 P2084
SELENIUM 0.00050 0.00091 MG/L 3020 7741 06/06/97 06/09/97 BH2691

SILVER 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
SODIUM 0.40 10.1 MG/L 3010 6010 06/02/97 06/03/97 P2084

THALLIUM 0.0010 ND MG/L 3020 7841 06/06/97 06/06/97 F2092
VANADIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ZINC 0.0050 0.0051 MG/L 3010 6010 06/02/97 06/03/97 P2084
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/06/97 06/06/97 06114157

Sample 300542-12, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-M1-01-05-1 ARDL No: 300542-01
Sampling Loc'n: 7M1 Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: SOIL
Sampling Time: 1400 Moisture: 17.8

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.1 1420 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.4 2.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.61 4.1 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 79.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.22 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.61 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 12.2 33900 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.61 7.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.61 10.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 2.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 6.1 8130 MG/KG 3050 6010 06/05/97 06/06/97 P20:
LEAD 0.12 4.2 MG/KG 3050 7421 06/05/97 06/06/97 F20S

MAGNESIUM 12.2 2000 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.61 881 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.097 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.4 9.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 182 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.061 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.61 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 48.7 71.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.61 9.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.61 13 .8 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.6 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 82.2 % NONE 160.3 NA 06/03/97 06044147
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: . Inorganics
Project No: 5644V

Field ID: H-07-M1-02-05-3 ARDL No: 300542-02
Sampling Loc'n: 7M1 Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: SOIL
Sampling Time: 1430 Moisture: 14.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 911 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.3 2.4 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.59 5.6 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 58.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.20 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11. 7 21600 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.59 6 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.59 5.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 1.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.9 5340 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.59 5.8 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11.7 1750 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.59 365 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.094 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.3 6.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 176 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.059 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 46.8 91.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/09/97 F2083
VANADIUM 0.59 7.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.59 10.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.58 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 85.4 % NONE 160.3 NA 06/03/97 06044147

Sample 300542-02, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-M1-03-05-4.5 ARDL No: 300542-03
Sampling Loc'n: 7M1 Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: SOIL
Sampling Time: 1500 Moisture: 13.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.8 1180 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.3 3.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.58 7.3 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 53.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.18 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.58 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11. 6 20800 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.58 14.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.58 4.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 2.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.8 6660 MG/KG 3050 6010 06/05/97 06/06/97 P20'
LEAD 0.58 5.1 MG/KG 3050 7421 06/05/97 06/06/97 F20~_

MAGNESIUM 11.6 2370 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.58 302 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.093 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.3 9.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 174 174 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.058 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.58 0.69 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 46.3 89.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.58 8.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.58 14.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.57 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 86.3 % NONE 160.3 NA 06/03/97 06044147
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-M2-01-05-1 ARDL No: 300542-04
Sampling Loc'n: 7M2 Received: 05/31/1997

Sampling Date: OS/29/1997 Matrix: SOIL
Sampling Time: 1515 Moisture: 14.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 936 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.3 2.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.59 7.9 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 61.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.21 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11.7 24400 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.59 4.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.59 8.7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 2.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.9 6630 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.59 5.5 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11.7 4150 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.59 831 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.094 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.3 7.4 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 176 229 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.059 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 46.9 86.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.59 9.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.59 185 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.59 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 85.3 % NONE 160.3 NA 06/03/97 06044147
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
project No: 5644V

Field ID: H-07-N-01-06-00 ARDL No: 300549-06
Sampling Loc'n: 7N Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: WATER
Sampling Time: 1033 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.085 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 0.00079 MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.073 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 39.5 MG/L 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

IRON 0.050 0.14 MG/L 3010 6010A 06/10/97 06/13/97 P2H
LEAD 0.0010 0.001 MG/L 3020 7421 06/10/97 06/12/97 F210

MAGNESIUM 0.10 17.7 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.034 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 2.9 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 0.00090 MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 11.6 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 ND MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 0.0067 MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189

Sample 300549-06/ Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 1.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H-07-N1-01-05-1 ARDL No: 300549-04
Sampling Loc'n: N-1 Received: 06/07/1997

Sampling Date: 06/06/1997 Matrix: SOIL
Sampling Time: 1042 Moisture: 27.7

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.9 3830 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
ANTIMONY 2.8 NO MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.69 4.2 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.4 78.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.14 0.43 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.69 NO MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 13 .8 9910 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.69 6.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.69 5.4 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.4 7.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.9 8790 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.69 8.5 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 13 .8 2470 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGANESE 0.69 524 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.11 NO MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.8 10.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 207 408 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.069 0.25 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.69 NO MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 55.3 124 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.14 NO MG/KG 3050 7841 06/11/97 06/13/97 F2113
VANADIUM 0.69 12.6 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.69 27.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.69 NO MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 72.3 % NONE 160.3 NA 06/09/97 06104152
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ARDL, INC.
Rt. l.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-0-01-06-00 ARDL No: 300542-14
Sampling Loc'n: 70 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: WATER
Sampling Time: 1045 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.16 MG/L 3010 6010 06/02/97 06/03/97 P2084
ANTIMONY 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ARSENIC 0.00050 0.0011 MG/L 3020 7061 06/06/97 06/10/97 F2095
BARIUM 0.010 0.094 MG/L 3010 6010 06/02/97 06/03/97 P2084

BERYLLIUM 0.0010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CADMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
CALCIUM 0.10 42.5 MG/L 3010 6010 06/02/97 06/03/97 P2084

CHROMIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COBALT 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
COPPER 0.010 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

IRON 0.050 0.30 MG/L 3010 60"10 06/02/97 06/03/97 P208·
LEAD 0.0010 ND MG/L 3020 7421 06/06/97 06/09/97 F20S

MAGNESIUM 0.10 17.0 MG/L 3010 6010 06/02/97 06/03/97 P2084
MANGANESE 0.0050 0.082 MG/L 3010 6010 06/02/97 06/03/97 P2084

MERCURY 0.00020 ND MG/L 7470 7470 06/02/97 06/02/97 C0882
NICKEL 0.020 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

POTASSIUM 1.5 2.2 MG/L 3010 6010 06/02/97 06/03/97 P2084
SELENIUM 0.00050 0.0012 MG/L 3020 7741 06/06/97 06/09/97 BH2691

SILVER 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084
SODIUM 0.40 11.6 MG/L 3010 6010 06/02/97 06/03/97 P2084

THALLIUM 0.0010 ND MG/L 3020 7841 06/06/97 06/06/97 F2092
VANADIUM 0.0050 ND MG/L 3010 6010 06/02/97 06/03/97 P2084

ZINC 0.0050 0.01 MG/L 3010 6010 06/02/97 06/03/97 P2084
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/06/97 06/06/97 06114157

Sample 300542-14, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-0l-01-05-1 ARDL No: 300542-06
Sampling Loc'n: 701 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 1045 Moisture: 15.6

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 2370 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.4 3 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.59 5 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 60.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.27 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11.8 6110 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.59 9.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.59 6.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 5.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.9 9880 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.59 8.2 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11.8 1530 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.59 353 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.095 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.4 10.4 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 178 378 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.059 0.088 MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 47.4 67.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 0.13 MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.59 11.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.59 22.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.58 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 84.4 % NONE 160.3 NA 06/03/97 06044147

Sample 300542-06, Inorganic Analyses Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-01-02-05-3 ARDL No: 300542-07
Sampling Loc' n: 701 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 1100 Moisture: 12.3

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.7 1630 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.3 3.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.57 2.9 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.1 28.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.11 0.23 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.57 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11.4 10500 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.57 5.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.57 4.3 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.1 3.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.7 8730 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.57 5.5 MG/KG 3050 7421 06/05/97 06/06/97 F209

MAGNESIUM 11.4 2130 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.57 221 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.091 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.3 7.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 171 179 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.057 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.57 0.61 MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 45.6 83.1 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.11 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.57 9.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.57 19.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.56 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 87.7 % NONE 160.3 NA 06/03/97 06044147

Sample 300542-07, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. l.SE, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300542 Report Date: 06/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-01-03-05-4.5 ARDL No: 300542-08
Sampling Loc'n: 701 Received: 05/31/1997

Sampling Date: 05/30/1997 Matrix: SOIL
Sampling Time: 1125 Moisture: 15.1

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.9 1720 MG/KG 3050 6010 06/05/97 06/06/97 P2091
ANTIMONY 2.4 2.4 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ARSENIC 0.59 3.7 MG/KG 3050 7061 06/03/97 06/04/97 BH2689
BARIUM 1.2 34.0 MG/KG 3050 6010 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.21 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CADMIUM 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
CALCIUM 11.8 3700 MG/KG 3050 6010 06/05/97 06/06/97 P2091

CHROMIUM 0.59 7 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COBALT 0.59 5.8 MG/KG 3050 6010 06/05/97 06/06/97 P2091
COPPER 1.2 2.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091

IRON 5.9 8240 MG/KG 3050 6010 06/05/97 06/06/97 P2091
LEAD 0.12 4.7 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11.8 1560 MG/KG 3050 6010 06/05/97 06/06/97 P2091
MANGANESE 0.59 242 MG/KG 3050 6010 06/05/97 06/06/97 P2091

MERCURY 0.094 ND MG/KG 7470 7470 06/02/97 06/02/97 C0881
NICKEL 2.4 9.2 MG/KG 3050 6010 06/05/97 06/06/97 P2091

POTASSIUM 177 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SELENIUM 0.059 ND MG/KG 3050 7741 06/03/97 06/04/97 BH2690

SILVER 0.59 ND MG/KG 3050 6010 06/05/97 06/06/97 P2091
SODIUM 47.1 67.9 MG/KG 3050 6010 06/05/97 06/06/97 P2091

THALLIUM 0.12 ND MG/KG 3050 7841 06/03/97 06/03/97 F2083
VANADIUM 0.59 9.6 MG/KG 3050 6010 06/05/97 06/06/97 P2091

ZINC 0.59 18.5 MG/KG 3050 6010 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.59 ND MG/KG 9010 9010 06/05/97 06/05/97 06114158

SOLIDS, TOTAL 1.0 84.9 % NONE 160.3 NA 06/03/97 06044147

Sample 300542-08, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-P-01-06-00 ARDL No: 300544-03
Sampling Loc'n: 7P Received: 06/04/1997

Sampling Date: 06/02/1997 Matrix: WATER
Sampling Time: 1230 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Numb

ALUMINUM 0.050 0.056 MG/L 3010 6010A 06/06/97 06/10/97 P209
ANTIMONY 0.020 ND MG/L 3010 6010A 06/06/97 06/10/97 P209

ARSENIC 0.00050 0.00067 MG/L 3020 7061 06/06/97 06/10/97 F209
BARIUM 0.010 0.059 MG/L 3010 6010A 06/06/97 06/10/97 P209

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/06/97 06/10/97 P209
CADMIUM 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209
CALCIUM 0.10 75.4 MG/L 3010 6010A 06/06/97 06/10/97 P209

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209
COBALT 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209
COPPER 0.010 ND MG/L 3010 6010A 06/06/97 06/10/97 P209

IRON 0.050 ND MG/L 3010 6010A 06/06/97 06/10/97 0
LEAD 0.0010 ND MG/L 3020 7421 06/06/97 06/09/97 .20~

MAGNESIUM 0.10 27.3 MG/L 3010 6010A 06/06/97 06/10/97 P209
MANGANESE 0.0050 0.018 MG/L 3010 6010A 06/06/97 06/10/97 P209

MERCURY 0.00020 ND MG/L 7470 7470 06/06/97 06/06/97 COBB,
NICKEL 0.020 ND MG/L 3010 6010A 06/06/97 06/10/97 P209'

POTASSIUM 1.5 ND MG/L 3010 6010A 06/06/97 06/10/97 P209'
SELENIUM 0.00050 ND MG/L 3020 7741 06/06/97 06/09/97 BH26

SILVER 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209'
SODIUM 0.40 4.3 MG/L 3010 6010A 06/06/97 06/10/97 P209'

THALLIUM 0.0010 ND MG/L 3020 7B41 06/06/97 06/06/97 F209:
VANADIUM 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209'

ZINC 0.0050 ND MG/L 3010 6010A 06/06/97 06/10/97 P209'
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/06/97 06/06/97 06114

Sample 300544-03, Inorganic Analyses Page 1 o.
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300544 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H-07-P1-01-05-01 ARDL No: 300544-01
Sampling Loc/n: 7P / 0 TO 1 FT Received: 06/04/1997

Sampling Date: 06/02/1997 Matrix: SOIL
Sampling Time: 1400 Moisture: 14.1

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 5.8 4160 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
ANTIMONY 2.3 12.0 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

ARSENIC 0.58 23.1 MG/KG 3050 7061 06/05/97 06/13/97 BH2692
BARIUM 1.2 345 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

BERYLLIUM 0.12 0.92 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
CADMIUM 0.58 0.81 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
CALCIUM 11.6 29900 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

CHROMIUM 0.58 10.3 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
COBALT 0.58 36.1 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
COPPER 1.2 11. 7 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

IRON 5.8 30200 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
LEAD 2.3 32.6 MG/KG 3050 7421 06/05/97 06/06/97 F2093

MAGNESIUM 11. 6 5620 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
MANGANESE 0.58 3870 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

MERCURY 0.093 NO MG/KG 7470 7470 06/06/97 06/06/97 C0885
NICKEL 2.3 42.0 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

POTASSIUM 175 573 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
SELENIUM 0.58 NO MG/KG 3050 7741 06/05/97 06/09/97 BH2693

SILVER 0.58 1.2 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
SODIUM 46.6 99.2 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

THALLIUM 0.12 NO MG/KG 3050 7841 06/05/97 06/06/97 F2098
VANADIUM 0.58 38.6 MG/KG 3050 6010A 06/05/97 06/06/97 P2091

ZINC 0.58 69.6 MG/KG 3050 6010A 06/05/97 06/06/97 P2091
CYANIDE, TOTAL 0.58 NO MG/KG 9010 9010 06/05/97 06/05/97 0611415E

SOLIDS, TOTAL 1.0 85.9 % NONE 160.3 NA 06/05/97 0611415S

Sample 300544-01, Inorganic Analyses Page 1 of 1



ARDL, INC.
Rt. J.5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
project No: 5644V

Field ID: H-07-Q-01-06-00 ARDL No: 300549-08
Sampling Lac' n: 7Q Received: 06/07/1997

Sampling Date: 06/05/1997 Matrix: WATER
Sampling Time: 1630 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.13 MG/L 3010 6010A 06/10/97 06/13/97 P2103
ANTIMONY 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ARSENIC 0.00050 ND MG/L 3020 7061 06/10/97 06/13/97 BH2697
BARIUM 0.010 0.067 MG/L 3010 6010A 06/10/97 06/13/97 P2103

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CADMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CALCIUM 0.10 67.8 MG/L 3010 6010A 06/10/97 06/13/97 P2103

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COBALT 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
COPPER 0.010 ND MG/L 3010 6010A 06/10/97 06/13/97 P21 0:<

IRON 0.050 0.13 MG/L 3010 6010A 06/10/97 06/13/97 P21'
LEAD 0.0010 ND MG/L 3020 7421 06/10/97 06/12/97 F210,

MAGNESIUM 0.10 20.2 MG/L 3010 6010A 06/10/97 06/13/97 P2103
MANGANESE 0.0050 0.03 MG/L 3010 6010A 06/10/97 06/13/97 P2103

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
NICKEL 0.020 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

POTASSIUM 1.5 3.3 MG/L 3010 6010A 06/10/97 06/13/97 P2103
SELENIUM 0.00050 ND MG/L 3020 7741 06/10/97 06/12/97 BH2700

SILVER 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
SODIUM 0.40 15.6 MG/L 3010 6010A 06/10/97 06/13/97 P2103

THALLIUM 0.0010 ND MG/L 3020 7841 06/10/97 06/13/97 F2111
VANADIUM 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103

ZINC 0.0050 ND MG/L 3010 6010A 06/10/97 06/13/97 P2103
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189

Sample 300549-08, Inorganic Analyses Page 1 of 1
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ARDL, INC.

Rt. lSE, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-07-Q1-01-05-1 ARDL No: 300549-05
Sampling Loc'n: 7Q Received: 06/07/1997

Sampling Date: 06/05/1997 Matrix: SOIL
Sampling Time: 1620 Moisture: 19.2

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 6.2 866 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
A.t-JTIMONY 2.5 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ARSENIC 0.62 5.4 MG/KG 3050 7061 06/11/97 06/13/97 BH2696
BARIUM 1.2 39.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

BERYLLIUM 0.12 0.21 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CADMIUM 0.62 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CALCIUM 12.4 14900 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

CHROMIUM 0.62 3.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COBALT 0.62 5.3 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
COPPER 1.2 1.7 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

IRON 6.2 7240 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
LEAD 0.62 10.2 MG/KG 3050 7421 06/11/97 06/13/97 F2109

MAGNESIUM 12.4 1660 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
MANGA.t-JESE 0.62 512 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

MERCURY 0.099 ND MG/KG 7470 7470 06/11/97 06/11/97 C0892
NICKEL 2.5 6.1 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

POTASSIUM 186 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SELENIUM 0.062 0.12 MG/KG 3050 7741 06/11/97 06/12/97 BH2699

SILVER 0.62 ND MG/KG 3050 6010A 06/11/97 06/12/97 P2102
SODIUM 49.5 89.8 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

THALLIUM 0.12 ND MG/KG 3050 7841 06/11/97 06/13/97 F2113
VA.t-JADIUM 0.62 8.9 MG/KG 3050 6010A 06/11/97 06/12/97 P2102

ZINC 0.62 10.5 MG/KG 3050 6010A 06/11/97 06/12/97 P2102
CYANIDE, TOTAL 0.6 ND MG/KG 9010 9010 06/12/97 06/13/97 06184190

SOLIDS, TOTAL 1.0 80.8 % NONE 160.3 NA 06/09/97 06104152

Sample 300549-05, Inorganic Analyses Page 1 of 1
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VOLATILE ORGANIC COMPOUNDS
(Method 8260)
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

I{)()?'

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-10-A-01-03-00 ARDL Lab No. : 300556-06
Desc/Location: lOA Lab Filename:
Sample Date: 06/12/1997 Received Date: 06/14/1997
Sample Time: 1445 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL QC Batch: 0626TJP3
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 ND UG/L 1
CHLOROMETHANE 0.41 1.0 ND UG/L 1
VINYL CHLORIDE 0.32 1.0 ND UG/L 1
BROMOMETHANE 0.12 1.0 ND UG/L 1
CHLOROETHANE 0.33 1.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 0.28 1.0 ND UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 ND UG/L 1
METHYLENE CHLORIDE 0.27 2.0 ND UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 ND UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 ND UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 ND UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 ND UG/L 1
CHLOROFORM 0.30 1.0 ND UG/L 1
1,1,1-TRICHLOROETHANE 0.23 1.0 ND UG/L 1
1,1-DICHLOROPROPENE 0.32 1.0 ND UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 ND UG/L 1
BENZENE 0.17 1.0 ND UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 ND UG/L 1
TRICHLOROETHENE 0.18 1.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 ND UG/L 1
BROMODI CHLOROMETHANE 0.25 1.0 ND UG/L 1
DIBROMOMETHANE 0.30 1.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 ND UG/L 1
TOLUENE 0.32 1.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 ND UG/L 1
1,1,2-TRICHLOROETHANE 0.35 1.0 ND UG/L 1
1,2-DIBROMOETHANE 0.31 1.0 ND UG/L 1
TETRACHLOROETHENE 0.32 1.0 ND UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 ND UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 ND UG/L 1
CHLOROBENZENE 0.24 1.0 ND UG/L 1

Sample 300556-06, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-10-A-01-03-00 ARDL Lab No.: 300556-06 (cont'd)
Desc/Location: lOA Lab Filename:
Sample Date: 06/12/1997 Received Date: 06/14/1997
Sample Time: 1445 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL QC Batch: 0626TJP3
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 1, l,2-TETRACHLOROETHANE 0.34 1.0 NO UG/L 1
ETHYLBENZENE 0.29 1.0 NO UG/L 1
m & p-XYLENE 0.69 1.0 NO UG/L 1
o-XYLENE 0.37 1.0 NO UG/L 1
STYRENE 0.34 1.0 NO UG/L 1
2-HEXANONE 2.1 10.0 NO UG/L 1 ~
BROMOFORM 0.48 1.0 NO UG/L 1
ISOPROPYLBENZENE 0.40 1.0 NO UG/L 1 I
l,l,2,2-TETRACHLOROETHANE 0.57 1.0 NO UG/L 1 I
BROMOBENZENE 0.39 1.0 NO UG/L 1 I
'1, 2, 3-TRICHLOROPROPANE 0.28 1.0 NO UG/L 1 I
n-PROPYLBENZENE 0.35 1.0 NO UG/L 1 I
2-CHLOROTOLUENE 0.37 1.0 NO UG/L 1 I
4-CHLOROTOLUENE 0.38 1.0 NO UG/L 1 I
1, 3, 5-TRIMETHYLBENZENE 0.39 1.0 NO UG/L 1 I
tert-BUTYLBENZENE 0.36 1.0 NO UG/L 1 I
l,2,4-TRIMETHYLBENZENE 0.41 1.0 NO UG/L 1 I
sec-BUTYLBENZENE 0.34 1.0 NO UG/L 1 I
p-ISOPROPYLTOLUENE 0.30 1.0 NO UG/L 1 I
l,3-DICHLOROBENZENE 0.46 1.0 NO UG/L 1
l,4-DICHLOROBENZENE 0.43 1.0 NO UG/L 1
l,2-DICHLOROBENZENE 0.48 1.0 NO UG/L 1
n-BUTYLBENZENE 0.31 1.0 NO UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 NO UG/L 1
l,2,4-TRICHLOROBENZENE 0.51 1.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.34 1.0 NO UG/L 1
NAPHTHALENE 0.45 1.0 NO UG/L 1
l,2,3-TRICHLOROBENZENE 0.56 1.0 NO UG/L 1
ACETONE 8.4 20.0 NO UG/L 1
2-BUTANONE 4.8 20.0 NO UG/L 1
4-METHYL-2-PENTANONE 1.7 10.0 NO UG/L 1

,..-.,

Sample 300556-06, VOLATILES, GC/MS (8260 ) (25 mLl Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-A-01-03-00
lOA
06/12/1997
1445
WATER
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300556-06 (cont'd)

06/14/1997
06/26/1997
06/26/1997
0626TJP3
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
105%
103%
100%
100%

Limits
72-120
79-128
77-124
86-116

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
/l,2-DICHLOROETHANE-D4
1 TOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300556-06, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H-10-A-01-03-00

Lab Code: Case No.: 300556 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300556-06

Sam(;)le wt/vol: 25.0 (g/mL) mL Lab File ID: >K5154

Level: (low/med) LOW Date Received: 6/14/97

% Moisture: not dec. --- Date Analyzed: 6/26/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

EST. CONe. Q
=============1=====1
- 1__-
_ 1 1
~ I__~

.\-- 1'iJ!'#'

_ __ I
_ I

________________ I
_ __ I

_ I
__I
--~.

I
1 CAS NUMBER 1 COMPOUND NAME RT
1================1============================= ========
I 1. _
I 2. _
I 3. _
1 4. _
1 5. _
1 6. _
, 7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-10-B-01-03-00 ARDL Lab No. : 300555-08
Desc/Location: lOB Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 2145 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 NO UG/L 1
CHLOROMETHANE 1.2 10.0 NO UG/L 1
VINYL CHLORIDE 1.2 10.0 NO UG/L 1
BROMOMETHANE 1.3 10.0 NO UG/L 1
CHLOROETHANE 1.4 10.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 NO UG/L 1
l,l-DICHLOROETHENE 1.2 5.0 NO UG/L 1
METHYLENE CHLORIDE 1.3 5.0 10.4 B UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 NO UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 NO UG/L 1
CARBON DISULFIDE 1.1 5.0 NO UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 NO UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 NO UG/L 1
CHLOROFORM 0.79 5.0 NO UG/L 1
l,l,l-TRICHLOROETHANE 0.89 5.0 NO UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 NO UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 NO UG/L 1
BENZENE 0.90 5.0 NO UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 NO UG/L 1
TRICHLOROETHENE 0.85 5.0 NO UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 NO UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 NO UG/L 1
DIBROMOMETHANE 0.96 5.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 NO UG/L 1
TOLUENE 0.85 5.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 NO UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 NO UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 NO UG/L 1
TETRACHLOROETHENE 0.81 5.0 NO UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 NO UG/L 1

Sample 300555-08, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

I Project Name: IOWA ARMY AHM PLANT Analysis: VOLATILES, GC/MS (8260)

I Project No. : 5644V Analytical Method: 8260A

I Prep Method: 5030A

I
I Field ID: H-10-B-01-03-00 ARDL Lab No. : 300555-08 (cont'd)

I Desc/Location: lOB Lab Filename:

I Sample Date: 06/10/1997 Received Date: 06/13/1997

I Sample Time: 2145 Prep. Date: 06/16/1997

I Matrix: WATER Analysis Date: 06/16/1997

I Amount Used: 5 mL QC Batch: 0617LS8

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I CHLOROBENZENE 0.96 5.0 NO UG/L 1

I 1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 NO UG/L 1

I ETHYLBENZENE 0.93 5.0 NO UG/L 1

I m & p-XYLENE 1.5 5.0 NO UG/L 1

I o-XYLENE 0.92 5.0 NO UG/L 1

I STYRENE 1.2 5.0 NO UG/L 1
~.I 2-HEXANONE 4.5 20.0 NO UG/L 1

I BROMOFORM 2.0 5.0 NO UG/L 1 r"''''''
I ISOPROPYLBENZENE 1.1 5.0 NO UG/L 1 I
I 1, 1, 2,2-TETRACHLOROETHANE 3.0 5.0 NO UG/L 1 I
I BROMOBENZENE 1.2 5.0 NO UG/L 1 I
I l,2,3-TRICHLOROPROPANE 2.2 5.0 NO UG/L 1 I
I n-PROPYLBENZENE 1.2 5.0 NO UG/L 1 I
I 2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1 I
I 4-CHLOROTOLUENE 1.2 5.0 NO UG/L 1 I
I l,3,5-TRIMETHYLBENZENE 1.3 5.0 NO UG/L 1 I
I tert-BUTYLBENZENE 1.0 5.0 NO UG/L 1 I
I l,2,4-TRIMETHYLBENZENE 1.0 5.0 NO UG/L 1 I
I sec-BUTYLBENZENE 1.3 5.0 NO UG/L 1 I
I p-ISOPROPYLTOLUENE 1.3 5.0 NO UG/L 1 I
I l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1 I
I 1,4-DICHLOROBENZENE 1.6 5.0 NO UG/L 1 I
I 1,2-DICHLOROBENZENE 2.2 5.0 NO UG/L 1 I
I n-BUTYLBENZENE 1.3 5.0 NO UG/L 1 I
I 1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 NO UG/L 1 I
I 1, 2, 4-TRICHLOROBENZENE 1.2 5.0 NO UG/L 1 I
I HEXACHLOROBUTADIENE 1.3 5.0 NO UG/L 1 1
I NAPHTHALENE 2.3 5.0 NO UG/L 1 I
I 1,2,3-TRICHLOROBENZENE 1.9 5.0 NO UG/L 1 I
I ACETONE 11.0 50.0 NO UG/L 1 I
I 2-BUTANONE 7.0 50.0 NO UG/L 1 I
I 4-METHYL-2-PENTANONE 8.9 20.0 NO UG/L 1

"""""I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-B-01-03-00
lOB
06/10/1997
2145
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-08 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
115%

93%
101%
115%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
Il,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 -:--_--:---:--""""'":'""""""':-----:--::-:--_-----:__----:....._--:-- -:--__

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC, Contract: IAAAP

EPA SAMPLE NO,

~
H-l0-B-Ol-03-00 ~~

Lab Code: Case No,: 300555 SAS No.: SDG No,: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-08

Sample wt/vol: 5,0 (g/mL) mL Lab File ID: )K5059

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec, ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1,0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

================ ============================= ======== ===========~=

CAS NUMBER COMPOUND NAME RT EST, CONC,
I

Q I
=====/

1. I

~ :-.------ ---------------- ---- ------- ---!~

4,______ ....,J
5, _
6, _
7. _
8, _
9, _

10, _
11. _
12, _
13, _
14, _
15, _
16, _
17, _
18, _
19, _
20, _
21. _
22, _

23, _
24, -;-- _
25. _
26, _
27. _
28, , ..........
29. _

30. I
__________ I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

If) r0

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-10-JAW70-01-03-00
JAW 70,TASK 10
06/25/1997
1600
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-07

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODI CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO

NO

NO

NO

NO

NO

NO

3.3
NO

NO
NO

NO

NO

NO

NO
NO

NO

NO

NO

NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1

1
1
1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-10-JAW70-01-03-00
JAW 70,TASK 10
06/25/1997
1600
WATER
25 mL
25mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-07 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1,1,1,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

0.24
0.34
0.29
0.69
0.37
0.34
2.1

0.48
0.40
0.57
0.39
0.28
0.35
0.37
0.38
0.39
0.36
0.41
0.34
0.30
0.46
0.43
0.48
0.31
0.65
0.51
0.34
0.45
0.56
8.4
4.8

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

NO
NO

NO
NO
NO
NO

NO

NO
NO
NO

NO

NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

NO
NO

NO
NO
NO

NO

NO
NO
NO

NO

UG/L
UG/L
UG/L
UG/L
UG!L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-10-JAW70-01-03-00
JAW 70, TASK 10
06/25/1997
1600
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-07 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 106%
79-128 118%
77-124 121%
86-116 108%

I * I indicates they are outside standard limits.Surrogate recoveries marked with

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
/DIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
J _

Sample 300576-07, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

1 ~
IH-l0-JAW70-01-03-00
1 _

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample 1D: 300576-07

Sample wt/vol: 25.0 (g/mL) mL Lab File 1D: >G3030

Level: (low/med) LOW Date Received: 6/27/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: (uL) Soil Aliquot Volume: (uL)

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
Q I

=====1
I

IN I
J ~
J
___ 1''''''/

----..

10.
l.
2.

EST. CONC.
=============

RT

3.67
24.76
27.28

I 1. 76131 IEthane, 1,1,2-trichloro-
1 1 1,2,2-trifluoro-
I 2. I Unknown
I 3. 1 Unknown
I 4. 1 _
I 5. 1 _

I 6. 1 _
1 7. _
I 8. _
1 9. _
I 10. _
I 11. _
1 12. _
I 13. _
I 14. _
I 15. _
I 16. _
I 17. _
1 18. _
I 19. _
I 20. _
121. _
I 22. _
I 23. _
I 24. _
I 25. _
I 26. _
1 27. _
1 28. _
I 29. _
1 ---

I
I CAS NUMBER I COMPOUND NAME
1================1=============================

FORM I VOA-TIC 1/87 Rev.



SEMI-VOLATILE ORGANIC COMPOUNDS
(Method 8270)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

(II!'

Lab Report No: 300556 Report Date: 06/23/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-10-A-01-03-00 ARDL Lab No. : 300556-06
Desc/Location: lOA Lab Filename:
Sample Date: 06/12/1997 Received Date: 06/14/1997
Sample Time: 1445 Prep. Date: 06/17/1997
Matrix: WATER Analysis Date: 06/19/1997
AlTIOunt Used: 1000 mL QC Batch: B2288
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG!L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1

,,,,'!" ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
\,

Sample 300556-06, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~
''''''''!iiI

Lab Report No: 300556 Report Date: 06/23/1997

project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

Parameter

H-10-A-01-03-00
lOA
06/12/1997
1445
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

Method Reporting
Limit Limit Result

300556-06 (cont'd)

06/14/1997
06/17/1997
06/19/1997
B2288
LOW

Data Dilution
Flag Units Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1

1

1
1

1

1
1

1
1
1
1
1
1

1

1

1

1
1

1
1
1
1
1
1
1

1
1

?
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/23/1997

Project Name:
Proj ect No _:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-A-01-03-00
lOA
06/12/1997
1445
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep_ Date:
Analysis Date:
QC Batch:
Level:

300556-06 (cont'd)

06/14/1997
06/17/1997
06/19/1997
B2288
LOW

Parameter
Method
Limit

Reporting
Limit Result

Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 76%
21-110 19%*
35-114 68%
10-123 4H
10-94 1H
33-141 80%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL

, ID5 NITROBENZENE
\2,4,6-TRIBROMOPHENOL
ID5 PHENOL
1014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300556-06, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-10-A-01-03-00

Lab Code: Case No.: 300556 SAS No. : SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300556-06

Lab File ID: >W8121

Date Received: 6/14/97

Date Extracted: 6/17/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Injection Volume:

Level:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

============:=== ============================ ======== ============== =====
1. Unknown 19.19 8 . J I'
2 . Unknown 20.47 31. J

, .'3 . Unknown 21.75 4 . J
4 .
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.

"""""28.
29.

,

30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-10-B-01-03-00 ARDL Lab No. : 300555-08
Desc/Location: lOB Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 2145 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/19/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

',,::,
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-B-01-03-00
lOB
06/10/1997
2145
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-08 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(l,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1

1

1

1

1

1
1
1
1

1
1

1
1

1

1
1
1

1
1
1
1
1
1

1
1
1

1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-B-01-03-00
lOB
06/10/1997
2145
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-08 (cont'd)

06/13/1997
06/13/1997
06/19/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 59%
21-110. 14%*
35-114 60%
10-123 19%
10-94 12%
33-141 65%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
1 2 -FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
j014 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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IF EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-I0-B-OI-03-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample 10: 300555-08

Lab File 10: >B1563

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/19/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1,0 (uL)

1000.0

Level:

Sample wt/vol:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.5

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I I
1 CAS NUMBER COMPOUND NAME RT EST, CONC. I Q 1
1================ ============================ ======== =============1=====1
/1 . Unknown 12 . 80 7, I J I~
I 2 . Unknown 12 . 93 5. 1J ...........1

3.______ 1 _
4._______ 1 _
5._______ 1 _
6. 1 _
7. 1 _
8. , _
9. 1 _

10. 1 _
11. 1 _
12. 1 _
13. 1 _
14. 1 _
15. 1 _
16, 1 _
17. , _
18. _
19. _
20, _
21. _
22, _
23. _
24, _
25, _
26. _

"""'"2 7 ,_______ ___
28._______ I
29,________ 1
30. I

__________ I



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-10-JAW70-01-03-00 ARDL Lab No. : 300576-07
Desc/Location: JAW 70,TASK 10 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 1600 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300576-07, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-JAW70-01-03-00
JAW 70,TASK 10
06/25/1997
1600
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-07 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

J

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

5
NO
NO
NO
NO
NO

NO

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO (a) ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO (a) PYRENE
INOENO(l, 2,3-cd) PYRENE
DIBENZO (a, h) ANTHRACENE

_________________________________1

UG/L 1 I
UG/L 1 I
UG/L 1 I
UG/L 1 I
UG/L 1 I
UG/L 1 ~

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

Sample 300576-07, BNA'S (METHOD 8270) Page 2 of 3
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-10-JAW70-01-03-00
JAW 70,TASK 10
06/25/1997
1600
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-07 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 93%
21-110 . 44%
35-114 79%
10-123 79%
10-94 31%
33-141 100%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
!2,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-07, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IJI.AAP

I~
H-l0-JAW70-01-03-001

',. ,...!,f-

------ 1

~a.b Code: Case No.: 300576 SAS No.: SDG No.: ---

~ Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 rUL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-07

Lab File ID: >B1652

Date Received: 6/27/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.3

Number TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

25. IJ I~
7. IJ I ''oj

8 . IJ I
11. IJ 1
7. 13 I

I 1

I 1
1 I
I
1
I

" r.L. 0 • _

29. _
30. _

I I
CAS NUMBER 1 COMPOUND NAME RT I EST. CONC. I Q I

================1============================ ========1=============1=====1
1. I Unknown 12.74 I
2 . 1 Unknown 13 . 09 1

3. 1 Unknown 18.72 I

4. 1 Unknown 18.96 I

5 . 1 Unknown 20 . 91 I
6. 1 1 _

7. 1 1 _

8. 1 1 _

9. 1 1 _
10. 1 _
11. 1 _

12. 1 _

13. 1 _
14. 1 _

15. 1 _
16. 1 _
17. 1 _

18. 1 _
19. 1 _

20. 1 _
21. 1 - _
22. 1 _
23. 1 I

24. 1 I

25. 1 I
26. 1 I
27. 1 J~

____ I 1
_ I I
____ I 1

_ I 1



EXPLOSIVES
(Method 8330)



"'...
ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-10-A-01-03-00 ARDL Lab No. : 300556-06
Desc/Location: lOA Lab Filename:
Sample Date: 06/12/1997 Received Date: 06/14/1997
Sample Time: 1445 Prep. Date: 06/18/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 770 mL QC Batch: B2302
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 4 13.0 NO UG/L 10
1,3-DINITROBENZENE 3.3 13.0 NO UG/L 10
2,4,6-TRINITROTOLUENE 3.8 13 .0 NO UG/L 10
2,4-DINITROTOLUENE 4.4 13.0 7.8 J UG/L 10
2,6-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2-AMINO-4,6-DINITROTOLUENE 4.1 13.0 20.0 UG/L 10

'\" 2-NITROTOLUENE 3.7 13.0 NO UG/L 10
3-NITROTOLUENE 2.7 13.0 NO UG/L 10
4-AMINO-2,6-DINITROTOLUENE 4.2 13.0 14.0 UG/L 10
4-NITROTOLUENE 3.9 13.0 NO UG/L 10
RDX 70.6 260 1200 UG/L 200
NITROBENZENE 4.4 13.0 NO UG/L 10
HMX 10.7 32.5 220 UG/L 25
TETRYL 4 13.0 NO UG/L 10

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 66%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-10-B-01-03-00 ARDL Lab No.: 300555-08
Desc/Location: lOB Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 2145 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
l,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 8.1 UG/L 1 ~
2-NITROTOLuENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 5.9 UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 8.8 32.5 250 UG/L 25
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 4.3 13.0 82.0 UG/L 10
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300555-08, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-10-JAW70-01-03-00 ARDL Lab No.: 300576-07
Desc/Location: JAW 70,TASK 10 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 1600 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/09/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 4 13 .0 NO UG/L 10
l,3-DINITROBENZENE 3.3 13.0 NO UG/L 10
2,4,6-TRINITROTOLUENE 3.8 13.0 NO UG/L 10
2,4-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2,6-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2-AMINO-4,6-DINITROTOLUENE 4.1 13 .0 21.0 UG/L 10

\. 2-NITROTOLUENE 3.7 13.0 NO UG/L 10
3-NITROTOLUENE 2.7 13.0 NO UG/L 10
4-AMINO-2,6-DINITROTOLUENE 4.2 13.0 23.0 UG/L 10
4-NITROTOLUENE 3.9 13.0 NO UG/L 10
RDX 70.6 260 1200 UG/L 200
NITROBENZENE 4.4 13.0 NO UG/L 10
HMX 4.3 13.0 130 UG/L 10
TETRYL 4 13.0 NO UG/L 10

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 48%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300576-07, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
project No: 5644V

Field ID: H-10-B-01-03-00 ARDL No: 300555-08
Sampling Loc'n: lOB Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 2145 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 7.9 MG/L 3010 6010A 06/16/97 06/18/97 P2126
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ARSENIC 0.00050 0.003 MG/L 3020 7061 06/16/97 06/17/97 BH2708
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/16/97 06/17/97 BH2707

BARIUM 0.010 0.21 MG/L 3010 6010A 06/16/97 06/18/97 P2126
BARIUM, DISSOLVED 0.010 0.15 MG/L 3005 6010A 06/16/97 06/16/97 P2115

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
,""""ERYLLIUM , DISSOLVED 0.0010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

,"",
CADMIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
CALCIUM 0.10 67.1 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CALCIUM, DISSOLVED 0.10 52.6 MG/L 3005 6010A 06/16/97 06/16/97 P2115
CHROMIUM 0.0050 0.063 MG/L 3010 6010A 06/16/97 06/18/97 P2126

CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
COBALT 0.0050 0.009 MG/L 3010 6010A 06/16/97 06/18/97 P2126

COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
COPPER 0.010 0.013 MG/L 3010 6010A 06/16/97 06/18/97 P2126

COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
IRON 0.050 16.8 MG/L 3010 6010A 06/16/97 06/18/97 P2126

IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
LEAD 0.0010 0.0072 MG/L 3020 7421 06/16/97 06/17/97 F2128

LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/16/97 06/17/97 F2127
MAGNESIUM 0.10 27.6 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MAGNESIUM, DISSOLVED 0.10 22.9 MG/L 3005 6010A 06/16/97 06/16/97 P2115
MANGANESE 0.0050 0.39 MG/L 3010 6010A 06/16/97 06/18/97 P2126

MANGANESE, DISSOLVED 0.0050 0.1 MG/L 3005 6010A 06/16/97 06/16/97 P2115
MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894

MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0895
NICKEL 0.020 0.051 MG/L 3010 6010A 06/16/97 06/18/97 P2126

NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
POTASSIUM 1.5 2.9 MG/L 3010 6010A 06/16/97 06/18/97 P2126

POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710

SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 06/16/97 06/17/97 BH2709
SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

"'ioI~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H-10-B-01-03-00 ARDL No: 300555-08 (cont'd)
Sampling Loc'n: lOB Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 2145 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SODIUM 0.40 40.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126

SODIUM, DISSOLVED 0.40 43.9 MG/L 3005 6010A 06/16/97 06/16/97 P2115
THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/16/97 06/17/97 F2129
VANADIUM 0.0050 0.022 MG/L 3010 6010A 06/16/97 06/18/97 P2126

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
ZINC 0.0050 0.1 MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC, DISSOLVED 0.0050 0.048 MG/L 3005 6010A 06/16/97 06/16/97 P2115
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 0617~1

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 0618 ...
"iI'
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ARDL, INC.
/' Rt. 1.SE, Mt. Vernon Airport Industrial Park
.....,,,,'< Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-10-JAW70-01-03-00 ARDL No: 300576-07
Sampling Loc'n: JAW 70,TASK 10 Received: 06/27/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 1600 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALillilINUM 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 ND MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.078 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.082 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
~ERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

\...,,~ CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 63.2 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 68.3 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 ND MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 28.8 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 31.3 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721

\"
SILVER 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 .~

Lab Report No: 300576 Report Date: 07/10/1997

Project: Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-10-JAW70-01-03-00 ARDL No: 300576-07 (cont'd)
Sampling Loc'n: JAW 70,TASK 10 Received: 06/27/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 1600 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 11.9 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 13 .2 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034246

CYANIDE, TOTAL 0.010 0.015 MG/L 9012 9012 06/30/97 06/30/97 0702l"")c.

Sample 300576-07, Inorganic Analyses Page 2 of 2
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VOLATILE ORGANIC COMPOUNDS
(Method 8260)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-12-A-01-03-00 ARDL Lab No. : 300549-09
Desc/Location: 12A Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1400 Prep. Date: 06/09/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 ND UG/L 1
CHLOROMETHANE 1.2 10.0 ND UG/L 1
VINYL CHLORIDE 1.2 10.0 ND UG/L 1
BROMOMETHANE 1.3 10.0 ND UG/L 1
CHLOROETHANE 1.4 10.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 ND UG/L 1
l,l-DICHLOROETHENE 1.2 5.0 ND UG/L 1
METHYLENE CHLORIDE 1.3 5.0 7.2 B UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 ND UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 ND UG/L 1
CARBON DISULFIDE 1.1 5.0 ND UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 ND UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 ND UG/L 1
CHLOROFORM 0.79 5.0 ND UG/L 1
l,l,l-TRICHLOROETHANE 0.89 5.0 ND UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 ND UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 ND UG/L 1
BENZENE 0.90 5.0 ND UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 ND UG/L 1
TRICHLOROETHENE 0.85 5.0 ND UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 ND UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 ND UG/L 1
DIBROMOMETHANE 0.96 5.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 ND UG/L 1
TOLUENE 0.85 5.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 ND UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 ND UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 ND UG/L 1
TETRACHLOROETHENE 0.81 5.0 ND UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 ND UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 ND UG/L 1

Sample 300549-09, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park .--.,

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/16/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Project No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-12-A-01-03-00 ARDL Lab No.: 300549-09 (cont I d)
Desc/Location: 12A Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1400 Prep. Date: 06/09/1997
Matrix: WATER Analysis Date: 06/09/1997
Amount Used: 5 mL QC Batch: 0616LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 NO UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 NO UG/L 1
ETHYLBENZENE 0.93 5.0 NO UG/L 1
m & p-XYLENE 1.5 5.0 NO UG/L 1
o-XYLENE 0.92 5.0 NO UG/L 1
STYRENE 1.2 5.0 NO UG/L 1 ~.
2-HEXANONE 4.5 20.0 NO UG/L 1

;;;

BROMOFORM 2.0 5.0 NO UG/L 1
ISOPROPYLBENZENE 1.1 5.0 NO UG/L 1
~,1,2,2-TETRACHLOROETHANE 3.0 5.0 NO UG/L 1
BROMOBENZENE 1.2 5.0 NO UG/L 1
1,2,3-TRICHLOROPROPANE 2.2 5.0 NO UG/L 1
n-PROPYLBENZENE 1.2 5.0 NO UG/L 1
2-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
4-CHLOROTOLUENE 1.2 5.0 NO UG/L 1
1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 NO UG/L 1
tert-BUTYLBENZENE 1.0 5.0 NO UG/L 1
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 NO UG/L 1
sec-BUTYLBENZENE 1.3 5.0 NO UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 NO UG/L 1
1,3-DICHLOROBENZENE 1.9 5.0 NO UG/L 1
1,4-DICHLOROBENZENE 1.6 5.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 5.0 NO UG/L 1
n-BUTYLBENZENE 1.3 5.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 1.2 5.0 NO UG/L 1 I
HEXACHLOROBUTADI ENE 1.3 5.0 NO UG/L 1 I
NAPHTHALENE 2.3 5.0 NO UG/L 1 I
1, 2, 3-TRICHLOROBENZENE 1.9 5.0 NO UG/L 1 I
ACETONE 11.0 50.0 NO UG/L 1 I
2-BUTANONE 7.0 50.0 NO UG/L 1 I
4-METHYL-2-PENTANONE 8.9 20.0 NO UG/L 1 I~

Sample 300549-09, VOLATILES, GC/MS (8260) Page 2 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

~ab Report No: 300549 Report Date: 06/16/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-A-01-03-00
12A
06/05/1997
1400
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300549-09 (cont'd)

06/07/1997
06/09/1997
06/09/1997
0616LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
119%
106%
108%
116%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE

'11,2 -DICHLOROETHANE-D4
"TOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

''''' Sample 300549-09, VOLATILES, GC/MS (8260) Page 3 of 3
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VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I""""'"
H-12-A-Ol-03-00 I

---- 1

Lab Code: Case No.: 300549 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300549-09

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >K4966

Level: (low/med) LOW Date Received: 6/07/97

% Moisture: not dec. --- Date Analyzed: 6/09/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

RT
========

EST. CONC. Q
======~==~=a= ===z=J

1. I Unknown 7.96 12. J I
2. 1 I

3. I ~
4. 1________________ 'j,.;""
5. 1 I

6. I 1
7 . I
8. I
9. I

10. I
11. I
12. I
13. 1
14. I
15. I
16. I
17. I
18. I
19. I
20. I
21. I
22. I
23. I
24. 1
25. I
26. I
27. I
28. I
2 9 • '''''''\
30. _

I
CAS NUMBER I COMPOUND NAME

================1=============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/06/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H12B010300 ARDL Lab No. : 300547-01
Desc/Location: MW 12-B Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1205 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/05/1997
Amount Used: 5 mL QC Batch: 0606LS9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 NO UG/L 1
CHLOROMETHANE 1.2 10.0 NO UG/L 1
VINYL CHLORIDE 1.2 10.0 NO UG/L 1
BROMOMETHANE 1.3 10.0 NO UG/L 1
CHLOROETHANE 1.4 10.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 NO UG/L 1
l,l-DICHLOROETHENE 1.2 5.0 NO UG/L 1...
METHYLENE CHLORIDE 1.3 5.0 NO UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 NO UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 NO UG/L 1
CARBON DISULFIDE 1.1 5.0 NO UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 NO UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 NO UG/L 1
CHLOROFORM 0.79 5.0 NO UG/L 1
l,l,l-TRICHLOROETHANE '0.89 5.0 NO UG/L 1
1,1-DICHLOROPROPENE 1.3 5.0 NO UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 NO UG/L 1
BENZENE 0.90 5.0 NO UG/L 1
1,2-DICHLOROETHANE 0.85 5.0 NO UG/L 1
TRICHLOROETHENE 0.85 5.0 NO UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 NO UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 NO UG/L 1
DIBROMOMETHANE 0.96 5.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 NO UG/L 1
TOLUENE 0.85 5.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 NO UG/L 1
1, 1, 2-TRICHLOROETHANE 1.0 5.0 NO UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 NO UG/L 1
TETRACHLOROETHENE 0.81 5.0 NO UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 NO UG/L 1

Sample 300547-01, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/06/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Project No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H12B010300 ARDL Lab No. : 300547-01 (cont'd)
Desc/Location: MW 12-B Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1205 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/05/1997
Amount Used: 5 mL QC Batch: 0606LS9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 . ND UG/L 1 ~
2-HEXANONE 4.5 20.0 ND UG/L 1 ~,

BROMOFORM 2.0 5.0 ND UG/L 1
.",,~

ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1

I 1,1,2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1

I BROMOBENZENE 1.2 5.0 ND UG/L 1

I 1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1

I n-PROPYLBENZENE 1.2 5.0 ND UG/L 1

I 2-CHLOROTOLUENE 1.2 5.0 NO UG/L 1

I 4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1

I 1, 3, 5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1

I tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1

I 1,2,4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1

I sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1

I p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1

I 1,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1

I 1,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1

I 1,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1

I n-BUTYLBENZENE 1.3 5.0 ND UG/L 1

I 1,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1

I 1,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1

I HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1

I NAPHTHALENE 2.3 5.0 ND UG/L 1

I 1, 2, 3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1

I ACETONE 11.0 50.0 ND UG/L 1

I 2-BUTANONE 7.0 50.0 ND UG/L 1

I 4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1 ..........
I
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/06/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12B010300
MW 12-B
06/03/1997
1205
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300547-01 (cont'd)

06/05/1997
06/05/1997
06/05/1997
0606LS9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
113%
104%
107%
113%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
!4-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
\1,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 -:-- -:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300547-01, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC. Contract: IAAAP
H12B010300

Lab Code: Case No.: 300547 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300547-01

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >K4944

Level: (low/med) LOW Date Received: 6/05/97

% Moisture: not dec. --- Date Analyzed: 6/05/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
RT EST. CONC. Q I

======== ============= =====1
7.98 9. J I

________________ I

---- ------- ---:~

COMPOUND NAME

Unknown

CAS NUMBER

1.
2. _
3. _
4. _
5. _
6. _

7 0 -----------------

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. ----, _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. :..- _

26. I
27. I
28. I
29. I~

30. I ",.)
__________I

================1=============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE. Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

{"if1'

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-C-01-03-00
MW12C
06/11/1997
1450
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-01

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

10.0
10.0
10.0
10.0
10.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NO

NO

NO

NO

NO

NO
NO

4.6
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

JB

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
1
1
1
1

1
1

1
1

1

1

1

1

1

1

1

1
1

1

1

1

1
1
1
1
1
1

1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park ~

Mt. Vernon, Illinois 62864 '., j

Lab Report No: 300555 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-12-C-01-03-00 ARDL Lab No. : 300555-01 (cont'd)
Desc/Location: MW12C Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 1450 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, l,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1 ~.

2-HEXANONE 4.5 20.0 ND UG/L 1 1"','#
BROMOFORM 2.0 5.0 ND UG/L 1
ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1
1, 1, 2,2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
l,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
l,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
l,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1

UG/L
,.~

4-METHYL-2-PENTANONE 8.9 20.0 ND 1

Sample 300555-01, VOLATILES, GC/MS (8260) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-C-0l-03-00
MW12C
06/11/1997
1450
WATER
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-01 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method
Limit

Reporting
Limit Result

Data
Flag Units

Dilution
Factor

ISURROGATE RECOVERIES: Limits Results I
14 - BROMOFLUOROBENZENE 82 -125 112 % I
IDIBROMOFLUOROMETHANE 89-127 101% I
11,2-DICHLOROETHANE-D4 79-130 102%1
ITOLUENE-D8 84-122 113% I
1 1

Surrogate recoveries marked with '*' indicates they are outside standard limits .

....."." Sample 300555-01, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO,

Lab Name: ARDL, INC. Contract: IAAAP
H-12-C-Ol-03-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-01

Sample wt/vol: 5,0 (g/mL) mL Lab File ID: )K5051

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/16/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER
================

I
COMPOUND NAME RT EST. CONC. Q I

============================= ======== ===~========= =====1
1. I

;:------ ---~~.
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _

12. _
13. _
14. _
15. _
16, _
17, _
18. _
19, _
20, _
21. _
22, _
23. _
24. _
25, _
26, _
27, _
28, _
29, _
30, _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

('crt

Lab Report No: 300547 Report Date: 06/06/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H12D010300 ARDL Lab No.: 300547-02
Desc/Location: MW 12-D Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1930 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/05/1997
Amount Used: 5 mL QC Batch: 0606LS9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 1.4 10.0 NO UG/L 1

CHLOROMETHANE 1.2 10.0 NO UG/L 1

VINYL CHLORIDE 1.2 10.0 NO UG/L 1

BROMOMETHANE 1.3 10.0 NO UG/L 1
CHLOROETHANE 1.4 10.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 1.4 10.0 NO UG/L 1

\ ..",," l,l-DICHLOROETHENE 1.2 5.0 NO UG/L 1
METHYLENE CHLORIDE 1.3 5.0 NO UG/L 1
trans-1,2-DICHLOROETHENE 1.3 5.0 NO UG/L 1
l,l-DICHLOROETHANE 1.0 5.0 NO UG/L 1
CARBON DISULFIDE 1.1 5.0 NO UG/L 1
2,2-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.86 5.0 NO UG/L 1
BROMOCHLOROMETHANE 1.1 5.0 NO UG/L 1
CHLOROFORM 0.79 5.0 NO UG/L 1
l,l,l-TRICHLOROETHANE .0.89 5.0 NO UG/L 1
l,l-DICHLOROPROPENE 1.3 5.0 NO UG/L 1
CARBON TETRACHLORIDE 0.87 5.0 NO UG/L 1
BENZENE 0.90 5.0 NO UG/L 1
l,2-DICHLOROETHANE 0.85 5.0 NO UG/L 1
TRICHLOROETHENE 0.85 5.0 NO UG/L 1
l,2-DICHLOROPROPANE 0.77 5.0 NO UG/L 1
BROMODICHLOROMETHANE 0.82 5.0 NO UG/L 1
DIBROMOMETHANE 0.96 5.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.83 5.0 NO UG/L 1
TOLUENE 0.85 5.0 5.2 UG/L 1
trans-1,3-DICHLOROPROPENE 0.96 5.0 NO UG/L 1
l,l,2-TRICHLOROETHANE 1.0 5.0 NO UG/L 1
l,2-DIBROMOETHANE 0.92 5.0 NO UG/L 1
TETRACHLOROETHENE 0.81 5.0 NO UG/L 1
l,3-DICHLOROPROPANE 1.2 5.0 NO UG/L 1
DIBROMOCHLOROMETHANE 1.3 5.0 NO UG/L 1

Sample 300547-02, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~

(I

Lab Report No: 300547 Report Date: 06/06/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
Proj ect No.: 5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H12D010300 ARDL Lab No. : 300547-02 (cont'd)
Desc/Location: MW 12-D Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1930 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/05/1997
Amount Used: 5 mL QC Batch: 0606LS9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, l,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND UG/L 1

~2-HEXANONE 4.5 20.0 ND UG/L 1
BROMOFORM 2.0 5.0 ND UG/L 1 "'"

ISOPROPYLBENZENE 1.1 . 5.0 ND UG/L 1
1, 1, 2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1
BROMOBENZENE 1.2 5.0 ND UG/L 1
l,2,3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1
l,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE l..3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
l,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADIENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
l,2,3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1
4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L l.

"""'-
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/06/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12D010300
MW 12-D
06/03/1997
1930
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300547-02 (cont'd)

06/05/1997
06/05/1997
06/05/1997
0606LS9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
114%
102%
·105%
115%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4

\", 1TOLUENE-D8
1 ---:- --:--__--:----:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

"~,f Sample 300547-02, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

:-.,

Lab Name: ARDL, INC. Contract: lAAAP
H12D010300

Lab Code: Case No.: 300547 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300547-02

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: )K4945

Level: (low/med) LOW Date Received: 6/05/97

% Moisture: not dec. --- Date Analyzed: 6/05/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

RT EST. CONC.
======== =============

COMPOUND NAMECAS NUMBER
=========~~=====I=============================

1
Q I

=====1
1. Unknown 7.98 6. J I
2 ._______ ___~.
3. _

4. ,~'
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. ~ _
26. 1 _
27. 1 _
28. 1 _

...........29. 1 __
30. 1 _

_________ 1 - _

FORM I VOA-TIC 1/87 Rev.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

(ot3

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12E010300
12E
06/09/1997
1610
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300553-01

06/11/1997
06/12/1997
06/12/1997

0617TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
l,l-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1, 1, 2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2

10.0
10.0
10.0
10.0
10.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

NO

NO

NO

NO

NO

NO

NO

21.7
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

B

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1
1
1
1

1
1

1

1
1

1
1
1
1
1

1
1
1
1
1
1

1

1
1
1
1
1
1
1

Sample 300553-01, VOLATILES, GC/MS (8260) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES. GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12E010300
12E
06/09/1997
1610
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300553-01 (cont'd)

06/11/1997
06/12/1997
06/12/1997

0617TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DIBROMOCHLOROMETHANE
CHLOROBENZENE
1, 1, l,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
l,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
l,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
l,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
l,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE

1.3
0.96
1.4

0.93
1.5

0.92
1.2
4.5
2.0
1.1
3.0
1.2
2.2
1.2
1.2
1.2
1.3
1.0
1.0
1.3
1.3
1.9
1.6
2.2
1.3
3.2
1.2
1.3
2.3
1.9

11.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0

20.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10.0
5.0
5.0
5.0
5.0

50.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

1
1

1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12E010300
12E
06/09/1997
1610
WATER
5 mL
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
JI.nalysis Date:
Instrument ID:
QC Batch:
Level:

300553-01 (cont'd)

06/11/1997
06/12/1997
06/12/1997

0617TJP7
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

7.0 50.0 ND UG/L 1
8.9 20.0 ND UG/L 1

Limits Results
82-125 115%
89-127 101%
79-130 102%
84-122 116%

'" I indicates they are outside standard limits.

2-BUTANONE
4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
~. 14-BROMOFLUOROBENZENE

IDIBROMOFLUOROMETHANE
11 ,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300553-01, VOLATILES, GC/MS (8260) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC, Contract: IAAAP

EPA SAMPLE NO,

j--,
H12E010300 I
------ 1

Lab Code: Case No,: 300553 SAS No,: SDG No,: ---

Matrix: (soil/water) WATER Lab Sample ID: 300553-01

Sample wt/vol: 5,0 (g/mL) mL Lab File ID: )K5018

Level: (low/med) LOW Date Received: 6/11/97

% Moisture: not dec, ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/12/97

Dilution Factor: 1,0

Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

-,

1 1
1 CAS NUMBER 1 COMPOUND NAME RT EST, CONC, I Q I

1================1============================= ======== =============J=====I
1 1, 76131 Ethane, 1,1,2-trichloro- I

I 1,2,2-trifluoro- 3,64 53, JNB I
I 2, A_'\
I 3, _
1 4, _
1 5, _
J 6. _

7, _
8, _

9, _
10, _
11. _
12, _
13, _
14, _
15, _
16, _
17, _
18, _
19, _
20, _
21. _
22, _
23, _
24, _
25, _
26, _
27, _
28, _
29, _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

(Dr]

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-G-01-03-00
MW12G
06/10/1997
1448
WATER
5 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-02

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
l,l-DICHLOROETHANE
CARBON DISULFIDE
2,2-DICHLOROPROPANE
ciS-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1, 1, 1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
l,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
l,l,2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

Method
Limit

1.4
1.2
1.2
1.3
1.4
1.4
1.2
1.3
1.3
1.0
1.1
1.2

0.86
1.1

0.79
0.89
1.3

0.87
0.90
0.85
0.85
0.77
0.82
0.96
0.83
0.85
0.96
1.0

0.92
0.81
1.2
1.3

Reporting
Limit Result

10.0 ND
10.0 ND
10.0 ND
10.0 NO
10.0 NO
10.0 NO
5.0 NO
5.0 5.5
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO

5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 ND
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO
5.0 NO

5.0 NO

Data
Flag

B

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

Dilution
Factor

1
1

1

1

1

1

1

1

1

1

1

1

1
1

1
1
1
1

1
1
1

1
1
1

1
1

1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-12-G-01-03-00 ARDL Lab No. : 300555-02 (cont I d)
Desc/Location: MW12G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1448 Prep. Date: 06/16/1997
Matrix: WATER Analysis Date: 06/16/1997
Amount Used: 5 mL QC Batch: 0617LS8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.96 5.0 ND UG/L 1
1, 1, l,2-TETRACHLOROETHANE 1.4 5.0 ND UG/L 1
ETHYLBENZENE 0.93 5.0 ND UG/L 1
m & p-XYLENE 1.5 5.0 ND UG/L 1
o-XYLENE 0.92 5.0 ND UG/L 1
STYRENE 1.2 5.0 ND _UG/L 1 ~
2-HEXANONE 4.5 20.0 ND UG/L 1

>.J

BROMOFORM 2.0 5.0 ND UG/L 1 I
ISOPROPYLBENZENE 1.1 5.0 ND UG/L 1 I
1, 1, 2, 2-TETRACHLOROETHANE 3.0 5.0 ND UG/L 1 I
BROMOBENZENE 1.2 5.0 ND UG/L 1 I
1, 2, 3-TRICHLOROPROPANE 2.2 5.0 ND UG/L 1 I
n-PROPYLBENZENE 1.2 5.0 ND UG/L 1 I
2-CHLOROTOLUENE 1.2 5.0 ND UG/L 1 I
4-CHLOROTOLUENE 1.2 5.0 ND UG/L 1 I
l,3,5-TRIMETHYLBENZENE 1.3 5.0 ND UG/L 1 I
tert-BUTYLBENZENE 1.0 5.0 ND UG/L 1 I
1, 2, 4-TRIMETHYLBENZENE 1.0 5.0 ND UG/L 1
sec-BUTYLBENZENE 1.3 5.0 ND UG/L 1
p-ISOPROPYLTOLUENE 1.3 5.0 ND UG/L 1
l,3-DICHLOROBENZENE 1.9 5.0 ND UG/L 1
l,4-DICHLOROBENZENE 1.6 5.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 5.0 ND UG/L 1
n-BUTYLBENZENE 1.3 5.0 ND UG/L 1
l,2-DIBROMO-3-CHLOROPROPANE 3.2 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 1.2 5.0 ND UG/L 1
HEXACHLOROBUTADI ENE 1.3 5.0 ND UG/L 1
NAPHTHALENE 2.3 5.0 ND UG/L 1
1, 2, 3-TRICHLOROBENZENE 1.9 5.0 ND UG/L 1
ACETONE 11.0 50.0 ND UG/L 1
2-BUTANONE 7.0 50.0 ND UG/L 1
4-METHYL-2-PENTANONE 8.9 20.0 ND UG/L 1

""""'"
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-G-01-03-00
MW12G
06/10/1997
1448
WATER
5 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-02 (cont'd)

06/13/1997
06/16/1997
06/16/1997
0617LS8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Results
119%
105%
108%
119%

Limits
82-125
89-127
79-130
84-122

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
1,2-DICHLOROETHANE-D4_

ITOLUENE-D8
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-02, VOLATILES, GC/MS (8260) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

i---
H-12-G-Ol-03-00 I
----- 1

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-02

Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >K5052

Level: (low/med) LOW Date Received: 6/13/97

% Moisture: not dec. --- Date Analyzed: 6/16/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST. CONC. Q I

============= =====1
___ I

--~

CAS NUMBER COMPOUND NAME RT

1. _
2. _
3. _
4. _

5. I
6. I
7. I
8. I
9. 1

10. I
11. t
12. 1
13. I
14. I
15. I
16. 1
17. I
18. I
19. I
20. 1

21. I
22. I
23. I
24. I
25. I
26. I
27. I
28. ~.:,q,
29. _
30. _

================ ============================= ========

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

\:0 Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)

Proj ect No.: 5644V Analytical Method: 8260A
Prep Method: 5030A

Field ID: H12I010300 ARDL Lab No. : 300579-05
Desc/Location: 12I Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0710LS4
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 NO UG/L 1
CHLOROMETHANE 0.41 1.0 NO UG/L 1
VINYL CHLORIDE 0.32 1.0 NO UG/L 1
BROMOMETHANE 0.12 1.0 NO UG/L 1
CHLOROETHANE 0.33 1.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 0.28 1.0 NO UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 NO UG/L 1
METHYLENE CHLORIDE 0.27 2.0 3.1 UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 NO UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 NO UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 NO UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 NO UG/L 1
CHLOROFORM 0.30 1.0 NO UG/L 1
1,l,l-TRICHLOROETHANE 0.23 1.0 NO UG/L 1
l,l-DICHLOROPROPENE 0.32 1.0 NO UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 NO UG/L 1
BENZENE 0.17 1.0 NO UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 NO UG/L 1
TRICHLOROETHENE 0.18 1.0 8.6 UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 NO UG/L 1
BROMODICHLOROMETHANE 0.25 1.0 NO UG/L 1
DIBROMOMETHANE 0.30 1.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 NO UG/L 1
TOLUENE 0.32 1.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 NO UG/L 1
1,l,2-TRICHLOROETHANE 0.35 1.0 NO UG/L 1
l,2-DIBROMOETHANE 0.31 1.0 NO UG/L 1
TETRACHLOROETHENE 0.32 1.0 NO UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 NO UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 NO UG/L 1

'\"
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

~.

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL) I
Proj ect No.: 5644V Analytical Method: 8260A I

Prep Method: 5030A I
I

Field ID: H12I010300 ARDL Lab No. : 300579-05 (cont I d) I
Desc/Location: 12I Lab Filename: I
Sample Date: 06/25/1997 Received Date: 06/28/1997 I
Sample Time: 1230 Prep. Date: 07/03/1997 I
Matrix: WATER Analysis Date: 07/03/1997 I
Amount Used: 25 mL Instrument ID: I
Final Volume: 25 mL QC Batch: 0710LS4 I
% Moisture: NA Level: LOW I

I
Method Reporting Data Dilution I

Parameter Limit Limit Result Flag Units Factor I
I

CHLOROBENZENE 0.24 1.0 NO UG/L 1 I
1,1,1,2-TETRACHLOROETHANE 0.34 1.0 NO UG/L 1 I
ETHYLBENZENE 0.29 1.0 NO UG/L 1 I
m & p-XYLENE 0.69 1.0 NO UG/L 1 I
o-XYLENE 0.37 1.0 NO UG/L 1 ~
STYRENE 0.34 1.0 NO UG/L 1
2-HEXANONE 2.1 10.0 NO UG/L 1 f
BROMOFORM 0.48 1.0 NO UG/L 1 I
ISOPROPYLBENZENE 0.40 1.0 NO UG/L 1 I
1,1,2,2-TETRACHLOROETHANE 0.57 1.0 NO UG/L 1 I
BROMOBENZENE 0.39 1.0 NO UG/L 1 I
1,2,3-TRICHLOROPROPANE 0.28 1.0 NO UG/L 1 I
n-PROPYLBENZENE 0.35 1.0 NO UG/L 1 I
2-CHLOROTOLUENE 0.37 1.0 NO UG/L 1 I
4-CHLOROTOLUENE 0.38 1.0 NO UG/L 1 I
1,3,5-TRIMETHYLBENZENE 0.39 1.0 NO UG/L 1 I
tert-BUTYLBENZENE 0.36 1.0 NO UG/L 1 I
1, 2, 4-TRIMETHYLBENZENE 0.41 1.0 NO UG/L 1 j
sec-BUTYLBENZENE 0.34 1.0 NO UG/L 1 I
p-ISOPROPYLTOLUENE 0.30 1.0 NO UG/L 1
1,3-DICHLOROBENZENE 0.46 1.0 NO UG/L 1
1,4-DICHLOROBENZENE 0.43 1.0 NO UG/L 1
1,2-DICHLOROBENZENE 0.48 1.0 NO UG/L 1
n-BUTYLBENZENE 0.31 1.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.51 1.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.34 1.0 NO UG/L 1
NAPHTHALENE 0.45 1.0 NO UG/L 1
1,2,3-TRICHLOROBENZENE 0.56 1.0 NO UG/L 1
ACETONE 8.4 20.0 NO UG/L 1
2-BUTANONE 4.8 20.0 NO UG/L 1 ..-.....

Sample 300579-05, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



/..-..

\ .......

ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12I010300
12I
06/25/1997
1230
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-05 (cont'd)

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 96%
79-128 108%
77-124 102%
86-116 99%

'* I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14 -BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300579-05, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

H12I010300 I~

Lab Code: Case No.: 300579 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300579-05

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >G3033

Level: (low/med) LOW Date Received: 6/28/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

9. IN3.67

I
RT 1 EST. CONC. 1 Q I

========1=============1=====1
Ethane, 1,1,2-trichloro-l,2,2

-trifluoro-
I
I

---------------- ----- -------- ---~
------- --- "'~_ __ I

__________ I
_ __ I

_ I
_ __ I

_ I
_ __ I

------- I
_ __ I

_ I
_ __ I

1.76131

2. _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. 1 _
24. 1 _
25. 1 _
26. 1 _
27. 1 _
28. 1______ -.."
2 9. 1, _

____1 -

1

1 CAS NUMBER COMPOUND NAME
1================ =============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

f,lJr

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H12JAW71010300 ARDL Lab No. : 300579-03
Desc/Location: JAW 71 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 0815 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0710LS4
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 ND UG/L 1
CHLOROMETHANE 0.41 1.0 ND UG/L 1
VINYL CHLORIDE 0.32 1.0 ND UG/L 1
BROMOMETHANE 0.12 1.0 ND UG/L 1
CHLOROETHANE 0.33 1.0 ND UG/L 1
TRICHLOROFLUOROMETHANE 0.28 1.0 ND UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 ND UG/L 1
METHYLENE CHLORIDE 0.27 2.0 4.3 UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 ND UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 ND UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 ND UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 ND UG/L 1
CHLOROFORM 0.30 1.0 ND UG/L 1
1,1,1-TRICHLOROETHANE 0.23 1.0 ND UG/L 1
1,1-DICHLOROPROPENE 0.32 1.0 ND UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 ND UG/L 1
BENZENE 0.17 1.0 ND UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 ND UG/L 1
TRICHLOROETHENE 0.18 1.0 ND UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 ND UG/L 1
BROMODI CHLOROMETHANE 0.25 1.0 ND UG/L 1
DIBROMOMETHANE 0.30 1.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 ND UG/L 1
TOLUENE 0.32 1.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 ND UG/L 1
1,1,2-TRICHLOROETHANE 0.35 1.0 ND UG/L 1
1,2-DIBROMOETHANE 0.31 1.0 ND UG/L 1
TETRACHLOROETHENE 0.32 1.0 ND UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 ND UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 ND UG/L 1

Sample 300579-03, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Project No.:

IOWA AJU1Y AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)

5644V Analytical Method: 8260A
Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW71010300
JAW 71
06/25/1997
0815
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-03 (cont'd)

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
a-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

0.24
0.34
0.29
0.69
0.37
0.34
2.1

0.48
0.40
0.57
0.39
0.28
0.35
0.37
0.38
0.39
0.36
0.41
0.34
0.30
0.46
0.43
0.48
0.31
0.65
0.51
0.34
0.45
0.56
8.4
4.8

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

~

1"­
I
I
I
I
I
I
I
I
I
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW71010300
JAW 71
06/25/1997
0815
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-03 (cont'd)

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 106%
79-128 114%
77-124 108%
86-116 109%

'*' indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE

\. e 1DIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 _

Surrogate recoveries marked with

"k.. ,' Sample 300579-03, VOLATILES, GC/MS (8260) (25 roL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
H12JAW71010300 I~'

-------__ 1

Lab Code: Case No.: 300579 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300579-03

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >G3032

Level: (low/med) LOW Date Received: 6/28/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 3
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST. CONC. Q I

============= =====1
28. IN I

1

1. J I
1. J .-.,

3.67

RT

24.76
27.28

CAS NUMBER COMPOUND NAME

1.76131 Ethane, 1,1,2-trichloro-l,2,2
-trifluoro-

2. Unknown
3. Unknown
4. _

5._______ I
6.______ I
7._______ I
8. I
9 . I

10. I
11. I
12. I
13. .1
14. 1

15. I
16. 1

17. 1
18. I
19. I
20. I
21. I
22. I
23. 1

24. I
25. I
26. I
27. .1

28. I
29 . '"""

================ =============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-12-JAW72-01-03-00
JAW 72
06/25/1997
1355
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-01

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO
NO
NO

NO
NO
NO
NO
5.2
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
7.7
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sample 300576-01, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-12-JAW72-01-03-00 ARDL Lab No.: 300576-01 (cont'd)
Desc/Location: JAW 72 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 1355 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0708TJP6
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.24 1.0 ND UG/L 1
1, 1, 1,2-TETRACHLOROETHANE 0.34 1.0 ND UG/L 1
ETHYLBENZENE 0.29 1.0 ND UG/L 1
m & p-XYLENE 0.69 1.0 ND UG/L 1
o-XYLENE 0.37 1.0 ND UG/L 1 ~
STYRENE 0.34 1.0 ND UG/L 1 )
2-HEXANONE 2.1 10.0 ND UG/L 1
BROMOFORM 0.48 1.0 ND UG/L 1
ISOPROPYLBENZENE 0.40 1.0 ND UG/L 1
1,1,2,2-TETRACHLOROETHANE 0.57 1.0 ND UG/L 1
BROMOBENZENE 0.39 1.0 ND UG/L 1
1,2,3-TRICHLOROPROPANE 0.28 1.0 ND UG/L 1
n-PROPYLBENZENE 0.35 1.0 ND UG/L 1

2-CHLOROTOLUENE 0.37 1.0 ND UG/L 1
4-CHLOROTOLUENE 0.38 1.0 ND UG/L 1
1, 3, 5-TRIMETHYLBENZENE 0.39 1.0 ND UG/L 1
tert-BUTYLBENZENE 0.36 1.0 ND UG/L 1

1,2,4-TRIMETHYLBENZENE 0.41 1.0 ND UG/L 1
sec-BUTYLBENZENE 0.34 1.0 ND UG/L 1
p-ISOPROPYLTOLUENE 0.30 1.0 ND UG/L 1
1,3-DICHLOROBENZENE 0.46 1.0 ND UG/L 1
1,4-DICHLOROBENZENE 0.43 1.0 ND UG/L 1
1,2-DICHLOROBENZENE 0.48 1.0 ND UG/L 1
n-BUTYLBENZENE 0.31 1.0 ND UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.51 1.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.34 1.0 ND UG/L 1
NAPHTHALENE 0.45 1.0 ND UG/L 1
1,2,3-TRICHLOROBENZENE 0.56 1.0 ND UG/L 1
ACETONE 8.4 20.0 ND UG/L 1
2-BUTANONE 4.8 20.0 ND UG/L 1 .-...,

Sample 300576-01, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-12-JAW72-01-03-00
JAW 72
06/25/1997
1355
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-01 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 ND UG/L 1

Limits Results
·72-120 108%
79-128 120%
77-124 114%
86-116 111%

'* I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14 -BROMOFLUOROBENZENE

\.... IDIBROMOFLUOROMETHANE
!1,2-DICHLOROETHANE-D4
ITOLUENE-D8

j-----------:--------:------:---:--------------~-
Surrogate recoveries marked with

Sample 300576-01, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I ~
IH-12-JAW72-01-03-00
I I

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300576-01

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >G3027

Level: (low/med) LOW Date Received: 6/27/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
RT I EST. CONC. I Q I

========1=============1=====1
I I

3 . 69 19. I IN I
------- I~.

1. 76131 Ethane, 1,1,2-trichloro-
1,2,2-trifluoro-

CAS NUMBER COMPOUND NAME

2. _
3. _ L .<'

4. I"""'"
5. _ I
6._______ 1
7.______ ,
8.______ I
9._______ J

10. 1

11.______ I
12.______ I
13. I
14. I
15. 1

16. 1
17 . 1
18. I
19._______ I I
20. I I
21. I'
22. I ,
23. I. I
24.______ , 1
25.______ I. I
26. I I
27.______ I I
28.______ I I~

29.______ I I
______ 1 1

================ =============================

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW73010300
JAW 73
06/25/1997
1230
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-01

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO
NO
NO
NO
NO
NO
NO

4.4
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1

1
1

1

1
1

1

1

1
1
1
1
1
1
1
1
1
1
1

1

Sample 300579-01, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW73010300
JAW 73
06/25/1997
1230
WATER
25 mL
25 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-01 (cont'd)

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

1
1
1
1
1
1
1
1
1
1
1
1

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

0.24
0.34
0.29
0.69
0.;37
0.34
2.1

0.48
0.40
0.57
0.39
0.28
0.35
0.37
0.38
0.39
0.36
0.41
0.34
0.30
0.46
0.43
0.48
0.31
0.65
0.51
0.34
0.45
0.56
8.4
4.8

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1,2, 2-TETRACHLOROETHANE
BROMOBENZENE
l,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
l,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
l,3-DICHLOROBENZENE
l,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
l,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADI ENE
NAPHTHALENE
l,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

I
I
I
I
I
I
I
I
~

_____________________________________1, j

Sample 300579-01, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW73010300
JAW 73
06/25/1997
1230
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-01 (cont'd)

06/28/1997
07/03/1997
07/03/1997

0710LS4
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 ND UG/L 1

Limits Results
72-120 109%
79-128 119%
77-124 115%
86-116 110%

I * I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE

" IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
J _

Surrogate recoveries marked with

,,,J Sample 300579-01, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300579 SAS No.:

H12JAW73010300

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300579-01

Sample wt/vol: 25.0 (g/mL) mL Lab file ID: )G3031

Level: (low/med) LOW Date Received: 6/28/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 7/03/97

Dilution factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I I
CAS NUMBER I COMPOUND NAME I RT EST. CONC. I Q ,

================1=============================1======== =============1=====1
1.76131 IEthane, 1,1,2-trichloro-l,2,2\ 3.67 26. IJN I

I -trifluoro- I I
2. I 1 ~

3. 1 1__ ;
4. 1 _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. I
20. I
21.______ I
22._______ I
23.______ I
24.______ I
25.______ I
26. I
27. I
28. I--29. __

FORM I VOA-TIC 1/87 Rev.



SEMI-VOLATILE ORGANIC COMPOUNDS
(Method 8270)



(171
ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

'''ti,

La,b Report No: 300549 Report Date: 06/19/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-12-A-01-03-00 ARDL Lab No. : 300549-09
Desc/Location: 12A Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1400 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/17/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1mL QC Batch: B2267
'Is Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1

"""
",....,. 1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1

"",'" Sample 300549-09, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-12-A-01-03-00
12A
06/05/1997
1400
WATER
1000 mL
1 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300549-09 (cont'd)

06/07/1997
06/11/1997
06/17/1997

B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag

Dilution
Units Factor

Sample 300549-09, BNA'S (METHOD 8270)

ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE

1.4 10.0 ND
2.0 10.0 ND
2.2 10.0 ND
1.4 10.0 ND

1.1 10.0 ND
0.70 10.0 ND
1.0 10.0 ND
2.0 10.0 ND

0.56 10.0 ND
1.2 10.0 ND

1.1 10.0 ND
3.2 10.0 ND

0.68 10.0 ND
1.2 10.0 ND

0.81 10.0 ND
0.57 10.0 ND
0.76 10.0 ND
0.61 10.0 ND
0.57 10.0 ND
0.59 10.0 ND
0.58 10.0 ND

0.48 10.0 ND

0.54 10.0 2.7 J
0.61 10.0 ND
0.66 10.0 ND

0.99 10.0 ND
0.77 10.0 ND
0.85 10.0 ND

1.2 10.0 ND
1.4 10.0 ND

0.69 10.0 ND

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1 ~

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/19/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-12-A-01-03-00
12A
06/05/1997
1400
WATER
1000 mL
1 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300549-09 (cont'd)

06/07/1997
06/11/1997
06/17/1997

B2267
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 NO UG/L 1
1.0 10.0 NO UG/L 1

0.54 10.0 NO UG/L 1

Limits Results
43-116 80%
21-110 33%
35-114 73%
10-123 65%
10-94 24%
33-141 77%

INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
, /j2-FLUOROBIPHENYL

12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL

I ---:-__--:--~-:-------:-~---------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

,~,., Sample 300549-09, BNA'S (METHOD 8270) Page 3 of 3



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

1F

Contract: IAAAP

EPA SAMPLE NO.

H-12-A-01-03-00 ~
"b'"''

Lab Code: Case No.: 300549 SAS No. : SDG No.: - --

Matrix: (soil/water) WATER Lab Sample ID: 300549-09

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >WB096

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Level: (low/med) LOW

dec.

Date Received: 6/07/97

Date Extracted: 6/11/97

Date Analyzed: 6/17/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 8.1

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ -------- ============= ------------- -----

l. Unknown 6.40 4 . J B
2. Unknown 7.10 4. J B
3.
4.
5.
6.
7.
B.
9.

10.
ll.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, :INC.
Rt. lSE, Mt. Vernon Airport :Industrial Park

Mt. Vernon, :Illinois 62864

Lab Report No: 300547 Report Date: 06/12/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12B010300 ARDL Lab No. : 300547-01
Desc/Location: MW 12-B Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1205 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 1000 mL QC Batch: B2258
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS{-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

\t" 2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS{1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS{-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE .0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300547-01, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park ~.

Mt. Vernon, Illinois 62864
,/

Lab Report No: 300547 Report Date: 06/12/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12B010300 ARDL Lab No. : 300547-01 (cont'd)
Desc/Location: MW 12-B Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1205 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 1000 mL QC Batch: B2258
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1 ..........
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE AO.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 0.78 J UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 3.4 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(1,2, 3-cd) PYRENE . 0.75 10.0 NO UG/L 1
DIBENZO (a, h) ANTHRACENE 1.0 10.0 NO UG/L 1 ........~,

Sample 300547-01, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12B010300
MW 12-B
06/03/1997
1205
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300547-01 (cont'd)

06/05/1997
06/05/1997
06/10/1997
B22s8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

BENZO(g,h,i)PERYLENE 0.54 10.0 NO UG/L 1

Results
71%
30%
58%
73%
21%
73%

Limits
43-116
21-110
35-114
10-123
10-94
33-141

\SURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
Ds NITROBENZENE

12,4,6-TRIBROMOPHENOL
IDS PHENOL
]D14 TERPHENYL
1 --:-__--:----:-- _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300547-01, BNA'S (METHOD 8270) Page 3 of 3



EPA SAMPLE NO.

SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL. INC. Contract: IAAAP

1
I H12B010300 1

1. --- I
""'"j

Lab Code: Case No.: 300547 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uLl

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample 10: 300547-01

Lab File 10: >W8054

Date Received: 6/05/97

Date Extracted: 6/05/97

Date Analyzed: 6/10/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.1

Numb~r TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

._--_. ----

I
o I

=====1
J B I
J B ,

IN
J
J

53.
16.

4 .

10.
10.

---,_ 1 I
.__ 1__ 1

-_. 1 1
_ 1 1

- 1 1
_____ 1 1

_ I 1 1

_ ..__1_. 1 1

1 . I Unknown I 6.4:6 1

2 . I Unknown I 7 . 17 1

3. 134623 I Benzamide, N,N-diethyl-3 I I
I methyl- I 17.14 1

4. I Unknown I 18. 18 1

5. I Unknown I 35.61 I
6 • . ._._1 . .._ I .1
7. 1 1 _

d. I 1__.__
9. I 1 _

10. I !
11. , _
12. 1 _
13. 1 _

14. I
15. 1 _

16. 1 _

17. 1 _

11-). 1 _
19. 1 _

2 rJ • I
21. _
~ 2. __. 1 _

23. , . _
2.4. . 1 _
:2 5. \ _
26 • . __.__. 1

2 I . _. 1 _

:;:::i • ... 1.... _
29. 1 _

_1 .._--

1
I CAS NUMBER 1 COMPOUND NAME I RT I EST. CONe.
i================I============================I========1=============



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-12-C-01-03-00 ARDL Lab No. : 300555-01
Desc/Location: MW12C Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 1450 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1

"~
l,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

""'"
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 - METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADI ENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

Sample 300555-01, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-C-01-03-00
MW12C
06/11/1997
1450
WATER
1000 mL

NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-01 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Sample 300555-01, BNA'S (METHOD 8270)

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFVRAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO (a) ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

"""-, ,,"'~,
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-C-Ol-03-00
MW12C
06/11/1997
1450
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-01 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results
43-116 50%
21-110 33%
35-114 49%
10-123 58%
10-94 25%
33-141 49%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '.' indicates they are outside standard limits.

Sample 300555-01, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-12-C-01-03-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300555-01

Sample wt/vol: 1000.0 (g/mL) mL Lab File ID: >B1554

Level: (low/med) LOW Date Received: 6/13/97

\, Moisture: not dec. dec. Date Extracted: 6/13/97

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed: 6/18/97

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.3

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
===z===========zl=====~====================== ======== ============~ =====

11. J
S. J

16.97
17.82

I Unknown
Unknown

1.
2 .
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



/PIP

ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

c'
pl!"""'~'" Mt. Vernon, Illinois 62864

,",cc-

Lab Report No: 300547 Report Date: 06/12/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12D010300 ARDL Lab No. : 300547-02
Desc/Location: MW 12-D Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1930 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 1000 mL QC Batch: B2258
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1

, 1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

" 1 2-METHYLPHENOL 1.5 10.0 NO UG/L 1

I 2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1

I 4-METHYLPHENOL 2.2 10.0 NO UG/L 1

I N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1

I HEXACHLOROETHANE 2.2 10.0 NO UG/L 1

I NITROBENZENE 1.7 10.0 NO UG/L 1

I ISOPHORONE 1.5 10.0 NO UG/L 1

I 2-NITROPHENOL 1.7 10.0 NO UG/L 1

I 2,4-DIMETHYLPHENOL - 1. 9 10.0 NO UG/L 1

I BENZOIC ACID 0.81 10.0 NO UG/L 1

I BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE ·0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

/';';t4~

,"ecce.

Sample 300547-02, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park .-......,

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/12/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12D010300 ARDL Lab No. : 300547-02 (cont I d)
Desc/Location: MW 12-D Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1930 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/10/1997
Amount Used: 1000 mL QC Batch: B2258
\' Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1

""""'2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE -0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 2.2 J UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 4.2 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO (a) PYRENE 0.69 10.0 NO UG/L 1
INOENO(1,2,3-cd)PYRENE ·0.75 10.0 NO UG/L 1
DIBENZO (a, h) ANTHRACENE 1.0 10.0 NO UG/L 1 .........

Sample 300547-02, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/12/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12D010300
MW 12-0
06/03/1997
1930
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300547-02 (cont'd)

06/05/1997
06/05/1997
06/10/1997
B22s8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 71%
21-110 26%
35-114 55%
10-123 78%
10-94 20%
33-141 87%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 -:--__-:----:-- _

Surrogate recoveries marked with ,., indicates they are outside standard limits.

Sample 300547-02, BNA'S (METHOD 8270) Page 3 of 3



lF' EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H12D010300

Lab Code: Case No.: 300547 SAS No.: SDG No.: ---

~ Moisture: not ctec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300547-02

Lab File ID: >W8055

Date Received: 6/05/97

Date Extracted: 6/05/97

Date Analyzed: 6/10/97

Dilution Factor: 1.0

rg/mL) mL

1.0 (uL)

rlow/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.2

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

... _- ..- _. ------- -_._---_..__._--
Number TICs found:

I CAS NUMBER
1================

1 .
2.
3. 134623

4.
5.
6.
7.
8 ...._

9.
10.
11. . _
12.

6

COMPOUND NAME
============================

Unknown
Unknown
Benzamide, N,N-diethyl-3-
methyl­

Unknown
Unknown
Unknown

._---------------

RT
========

6.46
7.17

17.12
18.16
24.82
27.11

I
EST. CONC. 1 0

=============/=====
8. I J B
8. J B

33. IN
9. J
5. J
7. J

--------_.

_____~----------1----13. . _
14: • _
1:; . _
16. _
17 . _
18. .... _
: ':I. __ \ _

2 () .....__. 1
21. 1 _

__. 1__- . , _
_ .1 __.. 1__-

____ 1_- 1 _
22. .__ i _ __ I 1 _

23. 1 I 1 _
24. I I 1 _
25. 1 I 1 _

26. I . 1 1 .-.....
27. 1 1_ I 1 I

28.____ I 1 __ 1__ .1 1
29. I I I 1 1
--- 1 I I 1 I



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12E010300
12E
06/09/1997
1610
WATER
1000 mL
1mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300553-01

06/11/1997
06/13/1997
06/18/1997

B2278
LOW

Parameter
Method Reporting
Limit Limit Result

Data
Flag

Dilution
Units Factor

PHENOL
BIS{-2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS{1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS{-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADI ENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE

1.0
2.2
1.8
2.1
2.5
2.0
2.2
1.5
1.6
2.2
1.9
2.2
1.7
1.5
1.7
1.9

0.81
1.9
2.0

0.58
2.0
2.0

0.77
1.1
1.7
1.4
1.7
2.1
1.7
1.1

0.54

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
OO/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1

1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12E010300
12E
06/09/1997
1610
WATER
1000 mL
1mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300553-01 (cont'd)

06/11/1997
06/13/1997
06/18/1997

B2278
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE

BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO (b) FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE

1.4
2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

NO
NO

NO
NO

NO

NO
NO
NO
6.8
NO
NO

NO

NO

J

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1

1
1

1
1

1
1

1
1
1

1
1
1
1
1

1
1
1

1
1
1
1

1
1

1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID: H12E010300 ARDL Lab No.: 300553-01 (cont'd)
Desc/Location: 12E Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/11/1997
Sample Time: 1610 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2278
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

INDENO(l,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO (a, h) ANTHRACENE 1.0 10.0 ND UG/L 1
BENZO(g,h,i)PERYLENE 0.54 10.0 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
12-FLUOROBIPHENYL 43-116 74%

' ..
12-FLUOROPHENOL 21-110 37%
IDS NITROBENZENE 35-114 66%
12;4,6-TRIBROMOPHENOL 10-123 84%
IDS PHENOL 10-94 28%
ID14 TERPHENYL 33-141 76%
I

Surrogate recoveries marked with '* I indicates they are outside standard limits.

Sample 300553-01, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H12E010300

Lab Code: Case No.: 300553 SAS No. : SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample ID: 300553-01

Lab File ID: >B1553

Date Received: 6/11/97

Date Extracted: 6/13/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Injection Volume:

Level:

Sample wt/vol:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

.
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

===============~ ============================ ======== ============= =====
1.
2.
3 .
4.
5.
6.
7.
8 .
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-12-G-01-03-00 ARDL Lab No.: 300555-02
Desc/Location: MW12G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1448 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/18/1997
Amount Used: 1000 mL QC Batch: B2287
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1,¥
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

'I"
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-G-01-03-00
MW12G
06/10/1997
1448
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-02 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Sample 300555-02, BNA'S (METHOD 8270)

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(1,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1 ..........,
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

"'"""'"
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
s644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-G-01-03-00
MW12G
06/10/1997
1448
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300555-02 (cont'd)

06/13/1997
06/13/1997
06/18/1997
B2287
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 62%
21-110 30%
35-114 57%
10-123 70%
10-94 24%
33-141 65%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
\2-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-02, BNA'S (METHOD 8270) Page 3 of 3



IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-12-G-OI-03-00

Lab Code: Case No.: 300555 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Matrix: (soil/water) WATER

(low/med) LOW

Lab Sample 10: 300555-02

Lab File 10: >B1555

Date Received: 6/13/97

Date Extracted: 6/13/97

Date Analyzed: 6/18/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

1000.0

Level:

Sample wt/vol:

Injection Volume:

GPC Cleanup: (YIN) N pH: 7.5

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. _
2. _
3. _
4. _
5. _
6. _
7. _
8. _

9. _
10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29 " _
30. _



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12I010300 ARDL Lab No. : 300579-05
Desc/Location: 121 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2331
, Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
l,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
l,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

~ ..

Sample 300579-05, BNA'S (METHOD 8270) Page 1 of 3



ARDL, :INC.
Rt. lSE, Mt. Vernon Airport :Industrial Park ~

Mt. Vernon, :Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12I010300 ARDL Lab No. : 300579-05 (cont'd)
Desc/Location: 12I Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2331
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1 ~
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 16.1 UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(1,2,3-cd)PYRENE 0.75 10.0 NO UG/L 1
DIBENZO (a, h) ANTHRACENE 1.0 10.0 NO UG/L 1 -,
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12I010300
12I
06/25/1997
1230
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300579-05 (cont'd)

06/28/1997
07/02/1997
07/08/1997
B2331
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

BENZO(g,h,i)PERYLENE 0.54 10.0 ND UG/L 1

Results
79%
37%
67%
63%
25%
87%

Limits
43-116
21-110
35-114
10-123
10-94
33-141

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
JD14 TERPHENYL
I ~--~~---------------

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H12I010300

Lab Code: Case No.: 300579 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300579-05

Lab File ID: >B1658

Date Received: 6/28/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
RT I EST. CONC. Q

========1============= =====
11.75 4. J
12.74 48. J
18.71 5. J
18.96 6. J
20.91 7. J

I Unknown
I Unknown
I Unknown
I Unknown
Unknown

I 1.
I 2.
I 3.
I 4.
J 5.
1 6. _
I 7. _
I 8. _
1 9. _
I 10. _
1 11. _
I 12. _

13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _

I
I CAS NUMBER I COMPOUND NAME
1================1============================



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12JAW71010300 ARDL Lab No. : 300579-03
Desc/Location: JAW 71 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 0815 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2331
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

,-.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park ~

Mt. Vernon, Illinois 62864 ,,~,JI"

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12JAW71010300 ARDL Lab No. : 300579-03 (cont I d)
Desc/Location: JAW 71 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 0815 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2331
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1 ~

2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'·DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 4.3 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(l, 2,3-cd) PYRENE 0.75 10.0 NO UG/L 1
DIBENZO (a,h) ANTHRACENE 1.0 10.0 NO UG/L 1 ~

",,,,,r
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H12JAW71010300
JAW 71
06/25/1997
0815
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300579-03 (cont'd)

06/28/1997
07/02/1997
07/08/1997
B2331
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 81%
21-110 46%
35-114 75%
10-123 80%
10-94 31%
33-141 85%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
jD14 TERPHENYL
1 _

Surrogate recoveries marked with ,., indicates they are outside standard limits.
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lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I I
IH12JAW71010300\
I I

Lab Code: Case No.: 300579 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300579-03

Lab File ID: >B1657

Date Received: 6/28/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I
1================1============================1========1=============1=====/

1. ~

2.
·..... ;."ll!J1·'..,

oJ •

4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

11 Jf)

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-12-JAW72-01-03-00 ARDL Lab No.: 300576-01
Desc/Location: JAW 72 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 1355 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2329
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1

"".• 2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2 '-OXYBIS (l-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NlTROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2 -METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

4,"!,£..t~J

"'.. ,~~
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-JAW72-01-03-00
JAW 72
06/25/1997
1355
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-01 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NI'I'ROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO(a)ANTHRACENE
CHRYSENE
BIS (2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6.7
ND
ND
ND
ND
ND
ND

J

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-12-JAW72-01-03-00
JAW 72
06/25/1997
1355
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-01 (cont'd)

06/27/1997
07/02/1997
07/08/1997
B2329
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 73%
21-110 34%
35-114 65%
10-123 53%
10-94 25%
33-141 99%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
I _:__-~~~::----:----:----------:-----:-----:----

Surrogate recoveries marked with I.' indicates they are outside standard limits.
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1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I~.
H-12-JAW72-01-03-001 ~,J

--------__ 1

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-01

Lab File ID: >B1651

Date Received: 6/27/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (YIN) N pH: 7.2

Number TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I I
CAS NUMBER COMPOUND NAME 1 RT EST. CONC. I Q

================1============================1======== =============1=====
1 . 1 Unknown 1 12. 74 46. 1 J
2 . 1Unknown I 12 . 95 6. I J
3. I Unknown r 18.71 4. 1J
4 . I Unknown 18. 96 5. I J
5 . I Unknown 20 . 90 7. 1J
6. I 1 _

7. I 1 _
8. r 1 _

9. 1 1 _
10. I 1 _

11. I 1 _
12. r 1 _
13. I 1 _
14. 1 _

15. 1 _
16. 1 _
17. 1 _
18. 1 _
19. 1 _

20. 1 _
21. 1 _
22. , _
23. 1 _

24. 1 _

25. 1 _

26. 1 _

27. 1 _

28. 1 _

29. 1 -

30. 1 -

- 1__-





ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

~Mt. Vernon, Illinois 62864 ...;

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H12JAW73010300 ARDL Lab No. : 300579-01 (cont'd)
Desc/Location: JAW 73 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2331
, Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1 ~,
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1 , ..1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1

'BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS(2-ETHYLHEXYL) PHTHALATE 0.77 10.0 7.7 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO (a) PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1 '~

4/

Sample 300579-01, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
sample Time:
Matrix:
Amount Used:
\ Moisture:

H12JAW73010300
JAW 73
06/25/1997
1230
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300579-01 (cont'd)

06/28/1997
07/02/1997
07/08/1997
B2331
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results
43-116 82\
21-110 41\
35-114 70\
10-123 72\
10-94 28\
33-141 87\

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
\2-FLUOROPHENOL
ID5 NITROBENZENE

~" 12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
I --:--__---::-~-=-----:--:-:----:--------:""""':"'------:----

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300579-01, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I I
IH12JAW730103001
I I

Lab Code: Case No.: 300579 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000,0

Matrix: (soil/water) WATER Lab Sample ID: 300579-01

Lab File ID: )B1656

Date Received: 6/28/97

Date Extracted: 7/02/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1,0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.2

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER I COMPOUND NAME 1 RT
1================1============================1========

I
EST, CONC, I Q

=============1=====
I 1 ,Unknown 1·1 . 75 6, I J
I 2. 1 _

I 3.______ _ 1 _

I 4,______ _ 1 _

I 5.______ _ 1 _
I 6.______ _ 1 _

I 7.______ _ 1 _

I 8.______ _ 1 _
I 9. 1 _

I 10. 1 _

I 11. 1 _
1 12. 1 _

I 13. 1 _

I 14. 1 _
I 15, 1 _
I 16. , _
I 17, 1 _
I 18, _

I 19. _
r 20. _

21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _



EXPLOSIVES
(Method 8330)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-12-A-01-03-00 ARDL Lab No.: 300549-09
Desc/Location: 12A Lab Filename:
Sample Date: 06/05/1997 Received Date: 06/07/1997
Sample Time: 1400 Prep. Date: 06/11/1997
Matrix: WATER Analysis Date: 06/12/1997
Amount Used: 770 mL QC Batch: B2269
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 1.3 UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 0.46 J UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300549-09, EXPLOSIVES Page 1 of 1



ARDL. INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~.
../

Lab Report No: 300547 Report Date: 06/17/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H12B010300 ARDL Lab No. : 300547-01
Desc/Location: MW 12-B Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1205 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/07/1997
Amount Used: 770 mL QC Batch: B2263
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
l,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1 -.\2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1 ·"r
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1 I
4-NITROTOLUENE 0.39 1.3 NO UG/L 1 I
RDX 0.35 1.3 4.9 UG/L 1 I
NITROBENZENE 0.44 1.3 NO UG/L 1 I
HMX 0.43 1.3 1.2 J UG/L 1 I
TETRYL 0.4 1.3 NO UG/L 1 I

I

ISURROGATE RECOVERIES: Limits Results I
11,4-DINITROBENZENE 4-120 83% I
I I

Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300547-01, EXPLOSIVES Page 1 of



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-12-C-01-03-00 ARDL Lab No.: 300555-01
Desc/Location: MW12C Lab Filename:
Sample Date: 06/11/1997 Received Date: 06/13/1997
Sample Time: 1450 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/13/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
l,3-DINITROBENZENE 0.33 1.3 0.46 J UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO .UG/L 1

"
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 1.6 UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 112%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300555-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/17/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H12D010300 ARDL Lab No. : 300547-02
Desc/Location: MW 12-D Lab Filename:
Sample Date: 06/03/1997 Received Date: 06/05/1997
Sample Time: 1930 Prep. Date: 06/05/1997
Matrix: WATER Analysis Date: 06/07/1997
Amount Used: 770 mL QC Batch: B2263
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1 ~
2-NITROTOLUENE 0.37 1.3 NO UG/L 1 .~ j
3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 92%

I
Surrogate recoveries marked with '* , indicates they are outside standard limits.

Sample 300547-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/20/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H12E010300 ARDL Lab No. : 300553-01
Desc/Location: 12E Lab Filename:
Sample Date: 06/09/1997 Received Date: 06/11/1997
Sample Time: 1610 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/13/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2277
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
l,3-DINITROBENZENE 0.33 1.3 0.95 J UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 87%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300553-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-12-G-01-03-00 ARDL Lab No. : 300555-02
Desc/Location: MW12G Lab Filename:
Sample Date: 06/10/1997 Received Date: 06/13/1997
Sample Time: 1448 Prep. Date: 06/13/1997
Matrix: WATER Analysis Date: 06/13/1997
Amount Used: 770 mL QC Batch: B2294
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1 ~.

2-NITROTOLUENE 0.37 1.3 ND UG/L 1 " ~!

3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 83%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300555-02, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/16/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H12I010300 ARDL Lab No. : 300579-05
Desc/Location: 121 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/09/1997
Amount Used: 770 mL QC Batch: B2346
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 4 13.0 NO UG/L 10
1,3-DINITROBENZENE 3.3 13.0 NO UG/L 10
2, 4, 6-TRINITROTOLUENE 3.8 13.0 NO UG/L 10
2,4-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2,6-DINITROTOLUENE 4.4 13 .0 NO UG/L 10
2-AMINO-4,6-DINITROTOLUENE 4.1 13 .0 130 UG/L 10

". 2-NITROTOLUENE 3.7 13.0 NO UG/L 10
3-NITROTOLUENE 2.7 13 .0 NO UG/L 10
4-AMINO-2,6-DINITROTOLUENE 4.2 13 .0 74.0 UG/L 10
4-NITROTOLUENE 3.9 13 .0 NO UG/L 10
RDX 177 650 5200 UG/L 500
NITROBENZENE 4.4 13.0 NO UG/L 10
HMX 42.9 130 470 UG/L 100
TETRYL 4 13 .0 ND UG/L 10

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 173%*

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300579-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ,
~"",,,,,'

Lab Report No: 300579 Report Date: 07/17/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H12JAW71010300
JAW 71
06/25/1997
0815
WATER
770 mL
10 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300579-03

06/28/1997
07/02/1997
07/10/1997

B2346
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
RDX
NITROBENZENE
HMX
TETRYL

0.4
0.33
0.38
0.44
0.44
0.41
0.37
0.27
0.42
0.39
0.35
0.44
0.43

0.4

1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

ND

2.4
ND

ND

ND

ND

ND

ND

ND

ND

9.3
ND

2.6
.ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1

1

1

1

1

1

1

1

1

1

1

1

1
1

~
"....,)

Results
81%

Limits
4-120

ISURROGATE RECOVERIES:
11,4-DINITROBENZENE
1 -------

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300579-03, EXPLOSIVES Page 1 of 1
/
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-12-JAW72-01-03-00 ARDL Lab No. : 300576-01
Desc/Location: JAW 72 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 1355 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/09/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3/5-TRINITROBENZENE 4 13.0 NO UG/L 10
1,3-DINITROBENZENE 3.3 13.0 NO UG/L 10
2/4/6-TRINITROTOLUENE 3.8 13.0 NO UG/L 10
2/4-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2/6-DINITROTOLUENE 4.4 13.0 NO UG/L 10
2-AMINO-4/6-DINITROTOLUENE 4.1 13.0 30.0 UG/L 10

..... 2-NITROTOLUENE 3.7 13.0 NO UG/L 10
3-NITROTOLUENE 2.7 13.0 NO UG/L 10
4-AMINO-2/6-DINITROTOLUENE 4.2 13.0 19.0 UG/L 10
4-NITROTOLUENE 3.9 13.0 NO UG/L 10
RDX 70.6 260 1600 UG/L 200
NITROBENZENE 4.4 13 .0 NO UG/L 10
HMX 4.3 13.0 140 UG/L 10
TETRYL 4 13.0 NO UG/L 10

jSURROGATE RECOVERIES: Limits Results
[1/4-DINITROBENZENE 4-120 44%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300576-01/ EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/16/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H12JAW73010300 ARDL Lab No. : 300579-01
Desc/Location: JAW 73 Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/28/1997
Sample Time: 1230 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/09/1997
Amount Used: 770 mL QC Batch; B2346
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1

~
2-NITROTOLUENE 0.37 1.3 ND UG/L 1

""",,,,,,
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 7.1 26.0 190 UG/L 20
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 4.7 UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 100%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300579-01, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-12-A-01-03-00 ARDL No: 300549-09
Sampling Loc'n: 12A Received: 06/07/1997

Sampling Date: 06/05/1997 Matrix: WATER
Sampling Time: 1400 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.49 MG/L 3010 6010A 06/12/97 06/13/97 P2104
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ANTIMONY 0.020 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ARSENIC 0.00050 ND MG/L 3020 7061 06/12/97 06/17/97 BH2702
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/11/97 06/13/97 BH2698

BARIUM 0.010 0.085 MG/L 3010 6010A 06/12/97 06/13/97 P2104
BARIUM, DISSOLVED 0.010 0.14 MG/L 3005 6010A 06/16/97 06/16/97 P2115

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
,-oQ,ERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

""... CADMIUM 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

CALCIUM 0.10 55.2 MG/L 3010 6010A 06/12/97 06/13/97 P2104
CALCIUM, DISSOLVED 0.10 63.4 MG/L 3005 6010A 06/16/97 06/16/97 P2115

CHROMIUM 0.0050 0.0081 MG/L 3010 6010A 06/12/97 06/13/97 P2104
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COBALT 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COPPER 0.010 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

IRON 0.050 1 MG/L 3010 6010A 06/12/97 06/13/97 P2104
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

LEAD 0.0010 0.001 MG/L 3020 7421 06/12/97 06/13/97 F2110
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/11/97 06/12/97 F2108

MAGNESIUM 0.10 22.1 MG/L 3010 6010A 06/12/97 06/13/97 P2104
MAGNESIUM, DISSOLVED 0.10 25.0 MG/L 3005 6010A 06/16/97 06/16/97 P2115

MANGANESE 0.0050 0.047 MG/L 3010 6010A 06/12/97 06/13/97 P2104
MANGANESE, DISSOLVED 0.0050 0.044 MG/L 3005 6010A 06/16/97 06/16/97 P2115

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0891

NICKEL 0.020 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

POTASSIUM 1.5 ND MG/L 3010 6010A -06/12/97 06/13/97 P2104
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

SELENIUM 0.00050 0.0010 MG/L 3020 7741 06/12/97 06/17/97 BH2703
;-'',''~ SELENIUM, DISSOLVED 0.00050 0.0015 MG/L 3005 7741 06/11/97 06/12/97 BH2701

",",,",
SILVER 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300549 Report Date: 06/18/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-12-A-01-03-00 ARDL No: 300549-09 (cont'd)
Sampling Loc'n: 12A Received: 06/07/1997

Sampling Date: 06/05/1997 Matrix: WATER
Sampling Time: 1400 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SODIUM 0.40 11.1 MG/L 3010 6010A 06/12/97 06/13/97 P2104

SODIUM, DISSOLVED 0.40 14.5 MG/L 3005 6010A 06/16/97 06/16/97 P2115
THALLIUM 0.0010 ND MG/L 3020 7841 06/12/97 06/13/97 F2114

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/11/97 06/13/97 F2112
VANADIUM 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
ZINC 0.0050 0.069 MG/L 3010 6010A 06/12/97 06/13/97 P2104

ZINC, DISSOLVED 0.0050 0.19 MG/L 3005 6010A 06/16/97 06/16/97 P2115
ALKALINITY 5.0 237 MG/L NONE 310.1 NA 06/16/97 0618418~

CHLORIDE 1.0 ND MG/L NONE 300.0 NA 06/10/97 06184F
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 061741l

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/10/97 06184191

pH 0.10 7.4 PH UNITS NONE 9040A NA 06/12/97 06184184
SOLIDS, TOTAL DISSOLVED 40.0 295 MG/L NONE 160.1 NA 06/10/97 06184186

SOLIDS, TOTAL SUSPENDED 2.0 28.4 MG/L NONE 160.2 NA 06/10/97 06184187

SULFATE 2.5 27.6 MG/L NONE 300.0 NA 06/10/97 06184191
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/11/97 06184185

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 06/11/97 06164179
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300547 Report Date: 06/17/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12B010300 ARDL No: 300547-01 (cont'd)
Sampling Loc'n: MW 12-B Received: 06/05/1997

Sampling Date: 06/03/1997 Matrix: WATER
Sampling Time: 1205 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/10/97 06/10/97 P2099
SODIUM 0.40 11.2 MG/L 3010 6010A 06/06/97 06/10/97 P2097

SODIUM, DISSOLVED 0.40 12.2 MG/L 3005 6010A 06/10/97 06/10/97 P2099
THALLIUM 0.0010 NO MG/L 3020 7841 06/06/97 06/09/97 F2092

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 06/06/97 06/06/97 F2101
VANADIUM 0.0050 NO MG/L 3010 6010A 06/06/97 06/10/97 P2097

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/10/97 06/10/97 P2099
ZINC 0.0050 0.090 MG/L 3010 6010A 06/06/97 06/10/97 P2097

ZINC, DISSOLVED 0.0050 0.083 MG/L 3005 6010A 06/10/97 06/10/97 P2099
ALKALINITY 5.0 195 MG/L NONE 310.1 NA 06/06/97 06164173

CHLORIDE 1.0 1.0 MG/L NONE 300.0 NA 06/05/97 061641~·

CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/16/97 06/16/97 0617418,.. ,.,'

CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/06/97 06/06/97 06164174
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 06/05/97 06164175

pH 0.10 7.2 PH UNITS NONE 9040A NA 06/06/97 06164176
SOLIDS, TOTAL DISSOLVED 40.0 266 MG/L NONE 160.1 NA 06/06/97 06164178
SOLIDS, TOTAL SUSPENDED 3.3 NO MG/L NONE 160.2 NA 06/06/97 06164180

SULFATE 12.5 44.6 MG/L NONE 300.0 NA 06/05/97 06164175
SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 06/06/97 06164177

TOTAL ORGANIC CARBON 1.0 NO MG/L NONE 415.1 NA 06/11/97 06164179
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-12-C-01-03-00 ARDL No: 300555-01 (cont'd)
Sampling Loc'n: MW12C Received: 06/13/1997

Sampling Date: 06/11/1997 Matrix: WATER
Sampling Time: 1450 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SODIUM 0.40 38.2 MG/L 3010 6010A 06/16/97 06/18/97 P2126

SODIUM, DISSOLVED 0.40 37.8 MG/L 3005 6010A 06/16/97 06/16/97 P2115
THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/16/97 06/17/97 F2129
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
ZINC 0.0050 0.83 MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC, DISSOLVED 0.0050 0.68 MG/L 3005 6010A 06/16/97 06/16/97 P2115
ALKALINITY 5.0 473 MG/L NONE 310.1 NA 06/16/97 0618418e-,.

CHLORIDE 1.0 1.5 MG/L NONE 300.0 NA 06/16/97 061941~

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 0617418 ....
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/16/97 06194197

pH 0.10 7.7 PH UNITS NONE 9040A NA 06/16/97 06234208
SOLIDS, TOTAL DISSOLVED 40.0 484 MG/L NONE 160.1 NA 06/16/97 06234209
SOLIDS, TOTAL SUSPENDED 4.4 84.3 MG/L NONE 160.2 NA 06/16/97 06174183

SULFATE 2.5 8.2 MG/L NONE 300.0 NA 06/16/97 06194197
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/16/97 06234210

TOTAL ORGANIC CARBON 1.0 6.7 MG/L NONE 415.1 NA 06/19/97 06234207
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~

Lab Report No: 300547 Report Date: 06/17/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H12D010300 ARDL No: 300547-02 (cont'd)
Sampling Loc'n: MW 12-0 Received: 06/05/1997

Sampling Date: 06/03/1997 Matrix: WATER
Sampling Time: 1930 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/10/97 06/10/97 P2099
SODIUM 0.40 24.9 MG/L 3010 6010A 06/06/97 06/10/97 P2097

SODIUM, DISSOLVED 0.40 30.3 MG/L 3005 6010A 06/10/97 06/10/97 P2099
THALLIUM 0.0010 NO MG/L 3020 7841 06/06/97 06/09/97 F2092

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 06/06/97 06/06/97 F2101
VANADIUM 0.0050 0.0057 MG/L 3010 6010A 06/06/97 06/10/97 P2097

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/10/97 06/10/97 P2099
ZINC 0.0050 0.13 MG/L 3010 6010A 06/06/97 06/10/97 P2097

ZINC, DISSOLVED 0.0050 0.15 MG/L 3005 6010A 06/10/97 06/10/97 P2099
ALKALINITY 5.0 745 MG/L NONE 310.1 NA 06/06/97 06164173

CHLORIDE 1.0 3.0 MG/L NONE 300.0 NA 06/05/97 06 164 17","""

CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/16/97 06/16/97 061741

CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/06/97 06/06/97 06164174

NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 06/05/97 06164175

pH 0.10 7.3 PH UNITS NONE 9040A NA 06/06/97 06164176

SOLIDS, TOTAL DISSOLVED 40.0 462 MG/L NONE 160.1 NA 06/06/97 06164178

SOLIDS, TOTAL SUSPENDED 12.5 1320 MG/L NONE 160.2 NA 06/06/97 06164180

SULFATE 2.5 9.5 MG/L NONE 300.0 NA 06/05/97 06164175

SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 06/06/97 06164177

TOTAL ORGANIC CARBON 1.0 3.7 MG/L NONE 415.1 NA 06/11/97 06164179
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ARDL, INC.
,"-" Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/19/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12E010300 ARDL No: 300553-01
Sampling Loc'n: 12E Received: 06/11/1997

Sampling Date: 06/09/1997 Matrix: WATER
Sampling Time: 1610 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.17 MG/L 3010 6010A 06/12/97 06/13/97 P2104
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ANTIMONY 0.020 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ARSENIC 0.00050 ND MG/L 3020 7061 06/12/97 06/17/97 BH2702
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/11/97 06/13/97 BH2698

BARIUM 0.010 0.064 MG/L 3010 6010A 06/12/97 06/13/97 P2104
BARIUM, DISSOLVED 0.010 0.065 MG/L 3005 6010A 06/16/97 06/16/97 P2115

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
"..-~ERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

CADMIUM 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
"'-' CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

CALCIUM 0.10 56.4 MG/L 3010 6010A 06/12/97 06/13/97 P2104
CALCIUM, DISSOLVED 0.10 60.7 MG/L 3005 6010A 06/16/97 06/16/97 P2115

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COBALT 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COPPER 0.010 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

IRON 0.050 0.17 MG/L 3010 6010A 06/12/97 06/13/97 P2104
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

LEAD 0.0010 ND MG/L 3020 7421 06/12/97 06/13/97 F2110
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/11/97 06/12/97 F210a

MAGNESIUM 0.10 25.2 MG/L 3010 6010A 06/12/97 06/13/97 P2104
MAGNESIUM, DISSOLVED 0.10 27.1 MG/L 3005 6010A 06/16/97 06/16/97 P2115

MANGANESE 0.0050 0.0067 MG/L 3010 6010A 06/12/97 06/13/97 P2104
MANGANESE, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

MERCURY 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0890
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/11/97 06/11/97 C0891

NICKEL 0.020 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

POTASSIUM 1.5 1.8 MG/L 3010 6010A 06/12/97 06/13/97 P2104
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

SELENIUM 0.00050 0.0013 MG/L 3020 7741 06/12/97 06/17/97 BH2703
SELENIUM, DISSOLVED 0.00050 0.0016 MG/L 3005 7741 06/11/97 06/12/97 BH2701

SILVER 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104
"~,
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ARDL, INC.
Rt. l.SE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300553 Report Date: 06/19/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12E010300 ARDL No: 300553-01 (cont'd)
Sampling Loc'n: 12E Received: 06/11/1997

Sampling Date: 06/09/1997 Matrix: WATER
Sampling Time: 1610 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SODIUM 0.40 7.2 MG/L 3010 6010A 06/12/97 06/13/97 P2104

SODIUM, DISSOLVED 0.40 8.2 MG/L 3005 6010A 06/16/97 06/16/97 P2115
THALLIUM 0.0010 ND MG/L 3020 7841 06/12/97 06/13/97 F2114

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/11/97 06/13/97 F2112
VANADIUM 0.0050 ND MG/L 3010 6010A 06/12/97 06/13/97 P2104

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
ZINC 0.0050 0.11 MG/L 3010 6010A 06/12/97 06/13/97 P2104

ZINC, DISSOLVED 0.0050 0.065 MG/L 3005 6010A 06/16/97 06/16/97 P2115
ALKALINITY 5.0 252 MG/L NONE 310.1 NA 06/16/97 06184188

CHLORIDE 1.0 2.2 MG/L NONE 300.0 NA 06/16/97 06194] .-...,

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 061741..
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/16/97 06194197

pH 0.10 7.1 PH UNITS NONE 9040A NA 06/12/97 06184184
SOLIDS, TOTAL DISSOLVED 40.0 292 MG/L NONE 160.1 NA 06/12/97 06194195
SOLIDS, TOTAL SUSPENDED 2.0 8.5 MG/L NONE 160.2 NA 06/12/97 06194196

SULFATE 2.5 21.3 MG/L NONE 300.0 NA 06/16/97 06194197
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/11/97 06184185

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 06/11/97 06164179

Sample 300553-01, Inorganic Analyses Page 2 of 2
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

~Mt. Vernon, Illinois 62864
/

Lab Report No: 300555 Report Date: 06/26/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-12-G-01-03-00 ARDL No: 300555-02 (cont'd)
Sampling Loc'n: MW12G Received: 06/13/1997

Sampling Date: 06/10/1997 Matrix: WATER
Sampling Time: 1448 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
SODIUM 0.40 14.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126

SODIUM, DISSOLVED 0.40 16.1 MG/L 3005 6010A 06/16/97 06/16/97 P2115
THALLIUM 0.0010 ND MG/L 3020 7841 06/16/97 06/17/97 F2130

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/16/97 06/17/97 F2129
VANADIUM 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115
ZINC 0.0050 0.029 MG/L 3010 6010A 06/16/97 06/18/97 P2126

ZINC, DISSOLVED 0.0050 0.0072 MG/L 3005 6010A 06/16/97 06/16/97 P2115
ALKALINITY 5.0 317 MG/L NONE 310.1 NA 06/16/97 0618418~

CHLORIDE 1.0 5.3 MG/L NONE 300.0 NA 06/16/97 061941 .
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 061741b- .

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/16/97 06/16/97 06184189
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/16/97 06194197

pH 0.10 7.8 PH UNITS NONE 9040A NA 06/16/97 06234208
SOLIDS, TOTAL DISSOLVED 40.0 444 MG/L NONE 160.1 NA 06/16/97 06234209
SOLIDS, TOTAL SUSPENDED 4.4 131 MG/L NONE 160.2 NA 06/16/97 06174183

SULFATE 12.5 73.5 MG/L NONE 300.0 NA 06/16/97 06194197
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/16/97 06234210

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 06/19/97 06234207
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12I010300 ARDL No: 300579-05 (cont'd)
Sampling Loc'n: 12I Received: 06/28/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 1230 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 11. 9 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 11. 9 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.016 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 0.017 MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 206 MG/L NONE 310.1 NA 07/08/97 0709426~

CHLORIDE 1.0 1.9 MG/L NONE 300.0 NA 07/02/97 070742~

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 07/05/97 07/05/97 0707425ti
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 07/05/97 07/05/97 07074255
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.5 PH UNITS NONE 9040A NA 07/07/97 07074264

SOLIDS, TOTAL DISSOLVED 40.0 261 MG/L NONE 160.1 NA 07/01/97 07074257

SOLIDS, TOTAL SUSPENDED 2.0 ND MG/L NONE 160.2 NA 07/01/97 07074258

SULFATE 2.5 31.1 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 07/02/97 07074259

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 07/09/97 07104275
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ARDL, INC.
,.d"""'''-'· Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
-~

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12JAW71010300 ARDL No: 300579-03
Sampling Loc'n: JAW 71 Received: 06/28/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 0815 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.63 MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 0.00096 MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.078 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.067 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
BERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
\o..~ CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 59.1 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 63.4 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 1.4 MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 0.002 MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 22.2 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 24.0 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.13 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 07/03/97 07/03/97 C0908
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 07/03/97 07/03/97 C0909

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 0.00052 MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721

SILVER 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
>'\,..~,.. •.••
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 --....

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12JAW71010300 ARDL No: 300579-03 (cont'd)
Sampling Loc'n: JAW 71 Received: 06/28/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 0815 Moisture: NA

Det:ection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 23.9 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 24.6 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.08 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 242 MG/L NONE 310.1 NA 07/08/97 07094265

CHLORIDE 1.0 2.8 MG/L NONE 300.0 NA 07/02/97 0707425~
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 07/05/97 07/05/97 0707425t.......,,·j

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 07/05/97 07/05/97 07074255
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.7 PH UNITS NONE 9040A NA 07/07/97 07074264
SOLIDS, TOTAL DISSOLVED 40.0 290 MG/L NONE 160.1 NA 07/01/97 07074257
SOLIDS, TOTAL SUSPENDED 2.0 33.5 MG/L NONE 160.2 NA 07/01/97 07074258

SULFATE 2.5 34.8 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 07/02/97 07074259

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 07/09/97 07104275
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ARDL, INC.
.•~f'~~,

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

,"",-,"

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-12-JAW72-01-03-00 ARDL No: 300576-01
Sampling Loc'n: JAW 72 Received: 06/27/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 1355 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 ND MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.069 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.071 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
BERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

"~~~

CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
,"",... CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 50.6 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 54.6 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 0.0010 MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 22.5 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 24.6 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.088 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 0.028 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721

-- SILVER 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

\.".£
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H-12-JAW72-01-03-00
JAW 72
06/25/1997
1355

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inarganics

300576-01 (cant'd)
06/27/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep Analysis

Method Method
Prep
Date

Analysis Run
Date Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM, DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
2.0
2.5
1.0
1.0

ND
10.6
12.3

ND
ND
ND
ND
ND

0.011
211
1.9

0.012
0.014

ND
7.2
245

ND
30.2

ND
1.5

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

07/02/97
07/01/97
07/02/97
07/01/97
07/01/97
07/01/97
07/02/97
07/01/97
07/02/97

NA
NA

06/30/97
06/30/97

NA
NA
NA
NA
NA
NA
NA

07/02/97
07/02/97
07/02/97
07/03/97
07/03/97
07/02/97
07/02/97
07/02/97
07/02/97
07/08/97
07/02/97
06/30/97
06/30/97
07/02/97
06/30/97
06/30/97
06/30/97
07/02/97
06/30/97
07/09/97

P2159
P2160
P2159
F2165
F2164
P2160
P2159
P2160
P2159

07094265
0707425~
0703424 '-"I
07034245
07074254
07034247
07034248
07034249
07074254
07034250
07104275
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ARDL, INC.
,.r""""o.. Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
....." c'

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5G44V

Field ID: H12JAW73010300 ARDL No: 300579-01
Sampling Loc'n: JAW 73 Received: OG/28/1997
Sampling Date: OG/25/1997 Matrix: WATER

Sampling Time: 1230 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.39 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 ND MG/L 3020 70G1 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 70G1 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.07 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
BARIUM, DISSOLVED 0.010 0.OG3 MG/L 3005 G010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

~".~ .. BERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
CADMIUM 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

\., CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
CALCIUM 0.10 58.0 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

CALCIUM, DISSOLVED 0.10 GO .4 MG/L 3005 G010A 07/02/97 07/02/97 P2159
CHROMIUM 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
COBALT 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

COBALT, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
COPPER 0.010 0.013 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

COPPER, DISSOLVED 0.010 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
IRON 0.050 0.93 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

IRON, DISSOLVED 0.050 ND MG/L 3005 GOIOA 07/02/97 07/02/97 P2159
LEAD 0.0010 0.0012 MG/L 3020 7421 07/01/97 07/02/97 F21G2

LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F21G1
MAGNESIUM 0.10 25.9 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

MAGNESIUM, DISSOLVED 0.10 27.0 MG/L 3005 G010A 07/02/97 07/02/97 P2159
MANGANESE 0.0050 0.09 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

MANGANESE, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
MERCURY 0.00020 ND MG/L 7470 7470 07/03/97 07/03/97 C090S

MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 07/03/97 07/03/97 C0909
NICKEL 0.020 0.024 MG/L 3010 G010A 07/01/97 07/02/97 P21GO

NICKEL, DISSOLVED 0.020 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
POTASSIUM 1.5 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159
SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722

SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721
SILVER 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO

......,

Sample 300579-01, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~

Lab Report No: 300579 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H12JAW73010300 ARDL No: 300579-01 (cont'd)
Sampling Loc'n: JAW 73 Received: 06/28/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 1230 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 12.3 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 13 .1 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 NO MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.04 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 201 MG/L NONE 310.1 NA 07/08/97 07094265

CHLORIDE 1.0 20.1 MG/L NONE 300.0 NA 07/02/97 0707425~

CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 07/05/97 07/05/97 0707425"-""
CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 07/05/97 07/05/97 07074255
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.5 PH UNITS NONE 9040A NA 07/07/97 07074264
SOLIDS, TOTAL DISSOLVED 40.0 284 MG/L NONE 160.1 NA 07/01/97 07074257
SOLIDS, TOTAL SUSPENDED 2.0 10.1 MG/L NONE 160.2 NA 07/01/97 07074258

SULFATE 2.5 40.7 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 07/02/97 07074259

TOTAL ORGANIC CARBON 1.0 NO MG/L NONE 415.1 NA 07/09/97 07104275
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APPENDIX L
FIXED LASaRATORY ANALYTICAL DATA

L-5 Task 13. Groundwater Data, Downstream Reach, Brush Creek



EXPLOSIVES
(Method 8330)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

,(r~

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-13-B-01-03-00 ARDL Lab No. : 300556-01
Desc/Location: MW13B Lab Filename:
Sample Date: 06/13/1997 Received Date: 06/14/1997
Sample Time: 1305 Prep. Date: 06/18/1997
Matrix: WATER Analysis Date: 06/25/1997
Amount Used: 770 mL QC Batch: B2302
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L -I

1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1

\... .. 2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 0.56 J UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 73%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-13-D-01-03-00 ARDL Lab No.: 300567-05
Desc/Location: H13-D Lab Filename:
Sample Date: 06/20/1997 Received Date: 06/21/1997
Sample Time: 0830 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2319
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
l,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1 ~
2-NITROTOLUENE 0.37 1.3 NO UG/L 1 '4~,,~Ji,~F

3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 1.6 UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 91%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-05, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

I ,!"V

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-13-E-01-03-00 ARDL Lab No. : 300567-04
Desc/Location: H13-E Lab Filename:
Sample Date: 06/20/1997 Received Date: 06/21/1997
Sample Time: 0800 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2319
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 75%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

\.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-13-I-01-03-00 ARDL Lab No. : 300576-08
Desc/Location: 13I Lab Filename:
Sample Date: 06/25/1997 Received Date: 06/27/1997
Sample Time: 0824 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1

~2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L 1 ."'""
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 35%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

l,r6

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-13-G54-01-03-00 ARDL Lab No. : 300576-17
Desc/Location: G 54 Lab Filename:
Sample Date: 06/26/1997 Received Date: 06/27/1997
Sample Time: 0942 Prep. Date: 07/02/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2344
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1

,~"',
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 2.8 UG/L 1

" 3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 81%
I

Surrogate recoveries marked with I * I indicates they are outside standard limits.
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H13G55010300 ARDL Lab No. : 300576-05
Desc/Location: WELL G55 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1600 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2340
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 0.430 J UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1 ~

3-NITROTOLUENE 0.27 1.3 NO UG/L 1 ~""'W!lfiiJl<'

4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 2.2 UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with '* , indicates they are outside standard limits.
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EXPLOSIVES
(Method 8330)



"r1
ARDL, INC.

.,.,...", Rt . 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-B-01-03-00 ARDL No: 300556-01
Sampling Loc'n: MW13B Received: 06/14/1997

Sampling Date: 06/13/1997 Matrix: WATER
Sampling Time: 1305 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ANTIMONY 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

ARSENIC 0.00050 ND MG/L 3020 7061 06/16/97 06/17/97 BH2708
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/16/97 06/17/97 BH2707

BARIUM 0.010 0.077 MG/L 3010 6010A 06/16/97 06/18/97 P2126
BARIUM, DISSOLVED 0.010 0.08 MG/L 3005 6010A 06/16/97 06/16/97 P2115

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
~ERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

f

0.0050 ND MG1L 3010 6010A 06/16/97 06/18/97 P2126CADMIUM
.....·'.... CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

CALCIUM 0.10 43.4 MG/L 3010 6010A 06/16/97 06/18/97 P2126
CALCIUM, DISSOLVED 0.10 47.2 MG/L 3005 6010A 06/16/97 06/16/97 P2115

CHROMIUM 0.0050 0.005 MG/L 3010 6010A 06/16/97 06/18/97 P2126
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COBALT 0.0050 0.0054 MG/L 3010 6010A 06/16/97 06/18/97 P2126
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

COPPER 0.010 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

IRON 0.050 1.7 MG/L 3010 6010A 06/16/97 06/18/97 P2126
IRON, DISSOLVED 0.050 1.5 MG/L 3005 6010A 06/16/97 06/16/97 P2115

LEAD 0.0010 ND MG/L 3020 7421 06/16/97 06/17/97 F2128
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/16/97 06/17/97 F2127

MAGNESIUM 0.10 40.3 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MAGNESIUM, DISSOLVED 0.10 43.9 MG/L 3005 6010A 06/16/97 06/16/97 P2115

MANGANESE 0.0050 0.3 MG/L 3010 6010A 06/16/97 06/18/97 P2126
MANGANESE, DISSOLVED 0.0050 0.31 MG/L 3005 6010A 06/16/97 06/16/97 P2115

MERCURY 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0894
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/16/97 06/16/97 C0895

NICKEL 0.020 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

POTASSIUM 1.5 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/16/97 06/16/97 P2115

SELENIUM 0.00050 ND MG/L 3020 7741 06/16/97 06/17/97 BH2710
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 06/16/97 06/17/97 BH2709

SILVER 0.0050 ND MG/L 3010 6010A 06/16/97 06/18/97 P2126
\,.,,,,
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300556 Report Date: 06/24/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H-13-B-01-03-00
MW13B
06/13/1997
1305

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inorganics

300556-01 (cont'd)
06/14/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep

Method
Analysis

Method
Prep
Date

Analysis
Date

Run
Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM, DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
2.0
2.5
1.0
1.0

ND
6.1
6.3

ND
ND
ND
ND

0.028
0.058

297
1.1

ND
ND
ND

7.8
284
5.4
6.1

ND
1.0

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97

NA
NA

06/16/97
06/16/97

NA
NA
NA
NA
NA
NA
NA

06/16/97
06/18/97
06/16/97
06/17/97
06/17/97
06/18/97
06/16/97
06/18/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/16/97
06/19/97

P2115
P2126
P2115
F2130
F2129
P2126
P2115
P2126
P2115
061841~

06194:
0624421: ../
06244212
06194197
06234208
06234209
06174183
06194197
06234210
06234207
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ARDL, INC.
",....,." ..... Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
...... ""

Lab Report No: 300567 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-D-01-03-00 ARDL No: 300567-05
Sampling Loc'n: H13-D Received: 06/21/1997

Sampling Date: 06/20/1997 Matrix: WATER
Sampling Time: 0830 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.083 MG/L 3010 6010A 06/23/97 06/25/97 P2144
ALUMINUM, DISSOLVED 0.050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

ANTIMONY 0.020 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
ANTIMONY, DISSOLVED 0.020 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

ARSENIC 0.00050 0.0044 MG/L 3020 7061 06/23/97 06/24/97 BH2716
ARSENIC, DISSOLVED 0.00050 0.0036 MG/L 3005 7061 06/23/97 06/24/97 BH2715

BARIUM 0.010 0.64 MG/L 3010 6010A 06/23/97 06/25/97 P2144
BARIUM, DISSOLVED 0.010 0.67 MG/L 3005 6010A 06/23/97 06/23/97 P2142

BERYLLIUM 0.0010 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
BERYLLIUM, DISSOLVED 0.0010 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

"~

CADMIUM 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
"",""CADMIUM , DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

CALCIUM 0.10 117 MG/L 3010 6010A 06/23/97 06/25/97 P2144
CALCIUM, DISSOLVED 0.10 125 MG/L 3005 6010A 06/23/97 06/23/97 P2142

CHROMIUM 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
CHROMIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

COBALT 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
COBALT, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

COPPER 0.010 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
COPPER, DISSOLVED 0.010 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

IRON 0.050 0.91 MG/L 3010 6010A 06/23/97 06/25/97 P2144
IRON, DISSOLVED 0.050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

LEAD 0.0010 NO MG/L 3020 7421 06/23/97 06/24/97 F2146
LEAD, DISSOLVED 0.0010 NO MG/L 3005 7421 06/23/97 06/24/97 F2145

MAGNESIUM 0.10 47.8 MG/L 3010 6010A 06/23/97 06/25/97 P2144
MAGNESIUM, DISSOLVED 0.10 52.1 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MANGANESE 0.0050 0.1 MG/L 3010 6010A 06/23/97 06/25/97 P2144
MANGANESE, DISSOLVED 0.0050 0.098 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MERCURY 0.00020 NO MG/L 7470 7470 06/23/97 06/23/97 C0900
MERCURY, DISSOLVED 0.00020 NO MG/L 7470 7470 06/23/97 06/23/97 C0901

NICKEL 0.020 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144
NICKEL, DISSOLVED 0.020 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

POTASSIUM 1.5 3.8 MG/L 3010 6010A 06/23/97 06/25/97 P2144
POTASSIUM, DISSOLVED 1.5 4.5 MG/L 3005 6010A 06/23/97 06/23/97 P2142

SELENIUM 0.00050 NO MG/L 3020 7741 06/23/97 06/24/97 BH2718
SELENIUM, DISSOLVED 0.00050 NO MG/L 3005 7741 06/23/97 06/24/97 BH2717

p."...•

SILVER 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144,,,/
Sample 300567-05, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 .,"""
,,)"

Lab Report No: 300567 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13 -0-01-03 -00 ARDL No: 300567-05 (cont'd)
Sampling Loc'n: H13-D Received: 06/21/1997

Sampling Date: 06/20/1997 Matrix: WATER
Sampling Time: 0830 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 45.8 MG/L 3010 6010A 06/23/97 06/25/97 P2144

SODIUM, DISSOLVED 0.40 50.7 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 ND MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 0.0073 MG/L 3010 6010A 06/23/97 06/25/97 P2144

ZINC, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 521 MG/L NONE 310.1 NA 06/26/97 06274233

CHLORIDE 1.0 4.4 MG/L NONE 300.0 NA 06/25/97 0630424~
CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 0630424~.

CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.9 PH UNITS NONE 9040A NA 06/23/97 06274234
SOLIDS, TOTAL DISSOLVED 40.0 611 MG/L NONE 160.1 NA 06/23/97 06274236
SOLIDS, TOTAL SUSPENDED 2.0 11. 0 MG/L NONE 160.2 NA 06/23/97 06274235

SULFATE 12.5 87.3 MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/23/97 06274237

TOTAL ORGANIC CARBON 1.0 3.1 MG/L NONE 415.1 NA 06/26/97 06274232

Sample 300567-05, Inorganic Analyses Page 2 of 2





ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-E-01-03-00 ARDL No: 300567-04 (cont'd)
Sampling Loc'n: H13-E Received: 06/21/1997

Sampling Date: 06/20/1997 Matrix: WATER
Sampling Time: 0800 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 22.0 MG/L 3010 6010A 06/23/97 06/25/97 P2144

SODIUM, DISSOLVED 0.40 23.5 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 ND MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 581 MG/L NONE 310.1 NA 06/26/97 06274233

CHLORIDE 1.0 4.5 MG/L NONE 300.0 NA 06/25/97 0630424~~

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 0630424L
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.4 PH UNITS NONE 9040A NA 06/23/97 06274234
SOLIDS, TOTAL DISSOLVED 40.0 1300 MG/L NONE 160.1 NA 06/23/97 06274236
SOLIDS, TOTAL SUSPENDED 2.0 7.1 MG/L NONE 160.2 NA 06/23/97 06274235

SULFATE 62.5 486 MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/23/97 06274237

TOTAL ORGANIC CARBON 1.0 1.3 MG/L NONE 415.1 NA 06/26/97 06274232
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H-13-F-01-03-00
13F
06/24/1997
1245

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inorganics

300576-02 (cont'd)
06/27/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep

Method
Analysis

Method
Prep
Date

Analysis
Date

Run
Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM, DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
5.0
2.5
1.0
1.0

NO
24.6
26.7

NO
NO

0.032
NO

0.06
NO

453
3.4

NO
NO
NO

7.1
520
180
45.8

NO
4.6

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

07/02/97
07/01/97
07/02/97
07/01/97
07/01/97
07/01/97
07/02/97
07/01/97
07/02/97

NA
NA

06/30/97
06/30/97

NA
NA
NA
NA
NA
NA
NA

07/02/97
07/02/97
07/02/97
07/03/97
07/03/97
07/02/97
07/02/97
07/02/97
07/02/97
07/08/97
07/02/97
06/30/97
06/30/97
07/02/97
06/30/97
06/30/97
06/30/97
07/02/97
06/30/97
07/09/97

P2159
P2160
P2159
F2165
F2164
P2160
P2159
P2160
P2159
07094265~

0707425 .
0703424b" "
07034245
07074254
07034247
07034248
07034249
07074254
07034250
07104275
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ARDL, INC.
,>,.,.."'" Rt. 15E, Mt. Vernon Airport Industrial Park

Mt . Vernon, Illinois 62864
.....".d

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H-13-I-01-03-00 ARDL No: 300576-08
Sampling Loc'n: 131 Received: 06/27/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 0824 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 0.00096 MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 0.00065 MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.13 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.12 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
<::BERYLLIUM, DISSOLVED 0.0010 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 74.1 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 79.5 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 0.013 MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 0.24 MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 0.0012 MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 41.7 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 45.6 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.12 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 0.008 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 0.021 MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 1.7 MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 1.5 MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 0.00079 MG/L 3005 7741 07/01/97 07/02/97 BH2721..,' ..

SILVER 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
'-.#

Sample 300576-08, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

~.Mt. Vernon, Illinois 62864
"","",;<j,i'

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-I-01-03-00 ARDL No: 300576-08 (cont'd)
Sampling Loc'n: 13I Received: 06/27/1997

Sampling Date: 06/25/1997 Matrix: WATER
Sampling Time: 0824 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 14.7 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 15.6 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.087 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 0.0088 MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 373 MG/L NONE 310.1 NA 07/08/97 070~5

CHLORIDE 1.0 5.6 MG/L NONE 300.0 NA 07/02/97 07C . ~

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 070 .:>.,~..I4b

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034245
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.4 PH UNITS NONE 9040A NA 06/30/97 07034247
SOLIDS, TOTAL DISSOLVED 40.0 368 MG/L NONE 160.1 NA 06/30/97 07034248
SOLIDS, TOTAL SUSPENDED 2.0 ND MG/L NONE 160.2 NA 06/30/97 07034249

SULFATE 2.5 22.3 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/30/97 07034250

TOTAL ORGANIC CARBON 1.0 1.0 MG/L NONE 415.1 NA 07/09/97 07104275

Sample 300576-08, Inorganic Analyses
~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

"00>1"""'"

Illinois 62864Mt . Vernon,
........

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-G54-01-03-00 ARDL No: 300576-17
Sampling Loc'n: G 54 Received: 06/27/1997

Sampling Date: 06/26/1997 Matrix: WATER
Sampling Time: 0942 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 0.001 MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 0.00062 MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.13 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.12 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
BERYLLIUM, DISSOLVED 0.0010 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159.,,-..

CADMIUM 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
\""CADMIUM , DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 74.5 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 80.1 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 0.19 MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 0.0022 MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 NO MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 41.6 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 45.9 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.13 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 0.0092 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 NO MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 NO MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 1.5 MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 NO MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 NO MG/L 3005 7741 07/01/97 07/02/97 BH2721

...*'!I"'" SILVER 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
..........
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

~Mt. Vernon, Illinois 62864
~¥'

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-13-G54-01-03-00 ARDL No: 300576-17 (cont'dl
Sampling Loc'n: G 54 Received: 06/27/1997

Sampling Date: 06/26/1997 Matrix: WATER
Sampling Time: 0942 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 14.2 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 15.7 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 NO MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.035 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 0.01 MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 373 MG/L NONE 310.1 NA 07/08/97 0709426~

CHLORIDE 1.0 5.6 MG/L NONE 300.0 NA 07/02/97 070742
CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/30/97 06/30/97 0703424t.

CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/30/97 06/30/97 07034245
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.4 PH UNITS NONE 9040A NA 06/30/97 07034247
SOLIDS, TOTAL DISSOLVED 40.0 385 MG/L NONE 160.1 NA 06/30/97 07034248
SOLIDS, TOTAL SUSPENDED 1.0 1.9 MG/L NONE 160.2 NA 06/30/97 07034249

SULFATE 2.5 22.3 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 06/30/97 07034250

TOTAL ORGANIC CARBON 1.0 NO MG/L NONE 415.1 NA 07/09/97 07104275

Sample 300576-17, Inorganic Analyses Page 2 of 2





ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

.~
Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H13G55010300 ARDL No: 300576-05 (cont'd)
Sampling Loc' n: WELL G55 Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1600 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 34.4 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 28.5 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.013 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 508 MG/L NONE 310.1 NA 07/08/97 07094265~

CHLORIDE 1.0 8.4 MG/L NONE 300.0 NA 07/02/97 0707425, .

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034246· ",
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034245
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 6.7 PH UNITS NONE 9040A NA 06/30/97 07034247
SOLIDS, TOTAL DISSOLVED 40.0 1710 MG/L NONE 160.1 NA 06/30/97 07034248
SOLIDS, TOTAL SUSPENDED 2.0 12.8 MG/L NONE 160.2 NA 06/30/97 07034249

SULFATE 125 401 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/30/97 07034250

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 07/09/97 07104275

.~.
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VOLATILE ORGANIC COMPOUNDS
(Method 8260)



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

i Project Name: IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mLl

I Proj ect No.: 5644V Analytical Method: 8260A

I Prep Method: 5030A

I
I Field ID: H-16-A-01-03-00 ARDL Lab No. : 300567-03

I Desc/Location: H16-A Lab Filename:

I Sample Date: 06/19/1997 Received Date: 06/21/1997

I Sample Time: 1650 Prep. Date: 06/27/1997

I Matrix: WATER Analysis Date: 06/27/1997

I Amount Used: 25 mL Instrument ID:

I Final Volume: 25 mL QC Batch: 0630TJP1

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I DICHLORODIFLUOROMETHANE 0.47 1.0 ND UG/L 1

I CHLOROMETHANE 0.41 1.0 ND UG/L 1

I VINYL CHLORIDE 0.32 1.0 ND UG/L 1

I BROMOMETHANE 0.12 1.0 ND UG/L 1

I CHLOROETHANE 0.33 1.0 ND UG/L 1
I TRICHLOROFLUOROMETHANE 0.28 1.0 ND UG/L 1

,,",,~. i l,l-DICHLOROETHENE 0.27 1.0 ND UG/L 1

I METHYLENE CHLORIDE 0.27 2.0 6.7 B UG/L 1

J trans-1,2-DICHLOROETHENE 0.33 1.0 ND UG/L 1
l,l-DICHLOROETHANE 0.20 1.0 ND UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 ND UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 ND UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 ND UG/L 1
CHLOROFORM 0.30 1.0 ND UG/L 1
l,l,l-TRICHLOROETHANE 0.23 1.0 ND UG/L 1
l,l-DICHLOROPROPENE 0.32 1.0 ND UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 ND UG/L 1
BENZENE 0.17 1.0 ND UG/L 1
l,2-DICHLOROETHANE 0.17 1.0 ND UG/L 1
TRICHLOROETHENE 0.18 1.0 ND UG/L 1
l,2-DICHLOROPROPANE 0.21 1.0 ND UG/L 1
BROMODI CHLOROMETHANE 0.25 1.0 ND UG/L 1
DIBROMOMETHANE 0.30 1.0 ND UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 ND UG/L 1
TOLUENE 0.32 1.0 ND UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 ND UG/L 1
l,l,2-TRICHLOROETHANE 0.35 1.0 ND UG/L 1
l,2-DIBROMOETHANE 0.31 1.0 ND UG/L 1
TETRACHLOROETHENE 0.32 1.0 ND UG/L 1
l,3-DICHLOROPROPANE 0.45 1.0 ND UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 ND UG/L 1

~.,

Sample 300567-03, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No. :

Parameter

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1,2, 2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, S-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sample 300567-03, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-A-01-03-00
H16-A
06/19/1997
1650
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-03 (cont'd)

06/21/1997
06/27/1997
06/27/1997

0630TJP1
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 109%
79-128 101%
77-124 97%
86-116 106%

I * I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
.' <. 14 - BROMOFLUOROBENZENE
~¥IDIBROMOFLUOROMETHANE

11,2-DICHLOROETHANE-D4
ITOLUENE-D8
J --:--_---:-----::-----::-__--:---:-- ---:-- _

Surrogate recoveries marked with

Sample 300567-03, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.
--------_.

I~
H-16-A-01-03-00 I
-------__ 1

Lab Code: Case No.: 300567 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300567-03

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >K5190

Level: (low/med) LOW Date Received: 6/21/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/27/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

COMPOUND NAME
=============================

I
I CAS NUMBER
1================
I 1. _
I 2. _
I 3. _
I 4. _

5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _

25. _
26. _
27. _
28. _
29. _
30. _

FORM I VOA-TIC

I I
RT I EST. CONC. Q I

========1============= =====\
____ 1 - I

_ I 1
_ I~

----1------- f

____IT
_ I I
____ I 1
_ I I

_ I
_ __ I

_ I
_ __ I

_ I
_ __ I
_ __ I
_ __ I
_ __ I
_ __ I
_ __ I

_ I
_ __ I
_ __ I

. 1
_ __ I
_ __ I
_ __ I
_ __ I
_ __ I

---'"""'"
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-16-B-01-03-00 ARDL Lab No. : 300560-01
Desc/Location: H16B Lab Filename:
Sample Date: 06/16/1997 Received Date: 06/18/1997
Sample Time: 1730 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0627TJP8
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 NO UG/L 1
CHLOROMETHANE 0.41 1.0 NO UG/L 1
VINYL CHLORIDE 0.32 1.0 NO UG/L 1
BROMOMETHANE 0.12 1.0 NO UG/L 1
CHLOROETHANE 0.33 1.0 NO UG/L 1

,".,.4
TRICHLOROFLUOROMETHANE 0.28 1.0 NO UG/L 1
l,l-DICHLOROETHENE 0.27 1.0 NO UG/L 1
METHYLENE CHLORIDE 0.27 2.0 NO UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 NO UG/L 1
l,l-DICHLOROETHANE 0.20 1.0 NO UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 NO UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 NO UG/L 1
CHLOROFORM 0.30 1.0 NO UG/L 1
1, 1, 1-TRICHLOROETHANE 0.23 1.0 NO UG/L 1
l,l-DICHLOROPROPENE 0.32 1.0 NO UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 NO UG/L 1
BENZENE 0.17 1.0 NO UG/L 1
l,2-DICHLOROETHANE 0.17 1.0 NO UG/L 1
TRICHLOROETHENE 0.18 1.0 NO UG/L 1
l,2-DICHLOROPROPANE 0.21 1.0 NO UG/L 1
BROMODI CHLOROMETHANE 0.25 1.0 NO UG/L 1
DIBROMOMETHANE 0.30 1.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 NO UG/L 1
TOLUENE 0.32 1.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 NO UG/L 1
l,l,2-TRICHLOROETHANE 0.35 1.0 NO UG/L 1
l,2-DIBROMOETHANE 0.31 1.0 NO UG/L 1
TETRACHLOROETHENE 0.32 1.0 NO UG/L 1
l,3-DICHLOROPROPANE 0.45 1.0 NO UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 NO UG/L 1

Sample 300560-01, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-B-01-03-00
H16B
06/16/1997
1730
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300560-01 (cont'd)

06/18/1997
06/26/1997
06/26/1997

0627TJP8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1,1,1,2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
l,2-DICHLOROBENZENE
n-BUTYLBENZENE
l,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADI ENE
NAPHTHALENE
l,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Sample 300560-01, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-B-01-03-00
H16B
06/16/1997
1730
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300560-01 (cont'd)

06/18/1997
06/26/1997
06/26/1997

0627TJP8
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results I
72-120 107% I
79-128 94% I
77-124 84% I
86-116 103% I

I
'* I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE

" IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300560-01, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I~
H-16-B-Ol-03-00 I ~

________ 1

Lab Code: Case No.: 300560 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300560-01

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: )K5160

Level: (low/med) LOW Date Received: 6/18/97

% Moisture: not dec. --- Date Analyzed: 6/26/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

--_.-...\

I
Q I

=====1
___ I
_ __ I

---~

EST. CONC.
=============

RTCOMPOUND NAME
============================= ========

I
I CAS NUMBER
1================

1. _
2. _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _
30. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-C-01-03-00
H16C
06/17/1997
1225
WATER
25 mL
25 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-03

06/19/1997
06/26/1997
06/26/1997

0627LS5
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODI CHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

ND
ND
ND

ND

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

ND

ND

(JG/L
UG/L
UG/L
(JG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1

1

1
1

1

1
1

1
1

1
1

1
1
1

1
1

1
1

1
1
1

1
1
1
1
1
1
1

Sample 300563-03, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

0627LS5
LOW

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Project Name:
Proj ect No.:

I
I
I

~---:-::-==--------=---:::--::--=--=--:::--:::-:--------=-=-=---=--=------- I
Field ID: H-16-C-01-03-00 ARDL Lab No.: 300563-03 (cont'd) I
Desc/Location: H16C Lab Filename: .I

r

Sample Date: 06/17/1997 Received Date: 06/19/1997 I
Sample Time: 1225 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch:
% Moisture: NA Level:

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2,2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

0.24
0.34
0.29
0.69
0.37
0.34
2.1

0.48
0.40
0.57
0.39
0.28
0.35
0.37
0.38
0.39
0.36
0.41
0.34
0.30
0.46
0.43
0.48
0.31
0.65
0.51
0.34
0.45
0.56

8.4
4.8

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG!L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1
1

1

1

Sample 300563-03, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-C-0l-03-00
H16C
06/17/1997
1225
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-03 (cont'd)

06/19/1997
06/26/1997
06/26/1997

0627LS5
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 112%
79-128 105%
77-124 105%
86-116 105%

I * I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14 - BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
1TOLUENE-D8
1 --:-- ---:-- _

Surrogate recoveries marked with

Sample 300563-03, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300563 SAS No.:

EPA SAMPLE NO.

;""""
H-16-C-01-03-00 I
---- 1

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300563-03

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >K5172

Level: (low/med) LOW Date Received: 6/19/97

% Moisture: not dec. --- Date Analyzed: 6/26/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uLl

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
CAS NUMBER I COMPOUND NAME I RT

================1============================= ========
1. 76131 Eth~ne, 1,1,2-trichloro-

1,2,2-trifluoro- 3.69
2 .
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _

FORM I VOA-TIC

I
EST. CONC. I Q I

=============1=====1
I I

22. JNB I

--"""
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-D-01-03-00
H16D
06/17/1997
1715
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-01

06/19/1997
06/26/1997
06/26/1997

0627LS5
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO
NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
I

1
1

1
1
1
1
1
1

1
1
1

1
1

1
1
1
1
1
1
1
1
1
1

1
1

1

Sample 300563-01, VOLATILES, GC/MS (8260) (25 roL) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-D-01-03-00
H16D
06/17/1997
1715
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-01 (cont'd)

06/19/1997
06/26/1997
06/26/1997

0627LS5
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

Sample 300563-01, VOLATILES, GC/MS (8260) (25 mL)

CHLOROBENZENE
1, 1, 1,2-TETRACHLOROETRANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1,1,2,2-TETRACHLOROETHANE
BROMOBENZENE
1,2,3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1, 2, 4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1, 2, 3-TRICHLOROBENZENE

"ACETONE
2-BUTANONE

0.24
0.34
0.29
0.69
0.37
0.34
2.1

0.48
0.40
0.57
0.39
0.28
0.35
0.37
0.38
0.39
0.36
0.41
0.34
0.30
0.46
0.43
0.48
0.31
0.65
0.51
0.34
0.45
0.56
8.4
4.8

1.0
1.0
1.0
1.0
1.0
1.0

10.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0

20.0
20.0

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

UG/L 1
UG/L 1
UG/L 1
UG/L 1 I
UG/L 1 ~
UG/L 1 ,-..,.;
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/27/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mLl
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-D-01-03-00
H16D
06/17/1997
1715
WATER
25 mL
25 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-01 (cont'd)

06/19/1997
06/26/1997
06/26/1997

0627LS5
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 93%
79-128 93%
77-124 95%
86-116 91%

'''' I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE

" ,I DIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 --:--_--:-_---:--::--_-:----:-- -:-- -:--__

Surrogate recoveries marked with

Sample 300563-01, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300563 SAS No.:

EPA SAMPLE NO.

I"""'"H-16-D-01-03-00 I
------ 1

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300563-01

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >K5170

Level: (low/med) LOW Date Received: 6/19/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/26/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST. CONC. Q I

============= =====1
I

15. JNB I
--~

I
I CAS NUMBER I COMPOUND NAME RT
1================1============================= ========
I 1. 76131 Ethane, 1,1,2-trichloro-
I 1,2,2-trifluoro- 3.68
I 2. _
I 3. ---' _
1 4._______ I

I 5.______ I
6. 1

7.______ 1

8._______ 1

9.______ 1

10._______ I
11.______ I
12._______ 1

13. I
14._______ I
15.______ I
16. I
17. I
18.______ I
19.______ I
20.______ I
21. I
22.______ I
23._______ 1

24.______ I
25. I
26. I
27. I
28. ..........,
29. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-16-E-01-03-00 ARDL Lab No.: 300567-01
Desc/Location: 16-E TASK 16 Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 1445 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0630TJP9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 NO UG/L 1
CHLOROMETHANE 0.41 1.0 NO UG/L 1
VINYL CHLORIDE 0.32 1.0 NO UG/L 1
BROMOMETHANE 0.12 1.0 NO UG/L 1
CHLOROETHANE 0.33 1.0 NO UG/L 1
TRICHLOROFLUOROMETHANE 0.28 1.0 NO UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 NO UG/L 1
METHYLENE CHLORIDE 0.27 2.0 0.58 JB UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 NO UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 NO UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 NO UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 NO UG/L 1
CHLOROFORM 0.30 1.0 NO UG/L 1
1, 1, I-TRICHLOROETHANE 0.23 1.0 NO UG/L 1
1,1-DICHLOROPROPENE 0.32 1.0 NO UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 NO UG/L 1
BENZENE 0.17 1.0 NO UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 NO UG/L 1

TRICHLOROETHENE 0.18 1.0 NO UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 NO UG/L 1
BROMODICHLOROMETHANE 0.25 1.0 NO UG/L 1
DIBROMOMETHANE 0.30 1.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 NO UG/L 1
TOLUENE 0.32 1.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 NO UG/L 1
1,1,2-TRICHLOROETHANE 0.35 1.0 NO UG/L 1
1,2-DIBROMOETHANE 0.31 1.0 NO UG/L 1
TETRACHLOROETHENE 0.32 1.0 NO UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 NO UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 NO UG/L 1

Sample 300567-01, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No. :

Parameter

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
a-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1,2,4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADI ENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

Sample 300567-01, VOLATILES, GC/MS (8260) (25 mL)

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

06/21/1997
06/26/1997
06/26/1997

0630TJP9
LOW

1.7 10.0 NO UG/L 1

Limits Results
72-120 . 108%
79-128 102%
77-124 105%
86-116 105%

'* I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
jDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8

1 --------:-----:----:------------------:--
Surrogate recoveries marked with

i Project Name:
I Project No.:

1
1 ---:- _

I Field ID: H-16-E-01-03-00 ARDL Lab No.: 300567-01 (cont'd)
I Desc/Location: 16-E TASK 16 Lab Filename:
I Sample Date: 06/19/1997 Received Date:
I, Sample Time: 1445 Prep. Date:
i Matrix: WATER Analysis Date:
I Amount Used: 25 mL Instrument ID:
I Final Volume: 25 mL QC Batch:
I % Moisture: NA Level:

1 -----------------------:--

I Method Reporting Data Dilution
1 Parameter Limit Limit Result Flag Units Factor

1 ----------------------------
I

1 ----------------------------

,,,, Sample 300567-01, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTAtIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name: ARDL, INC.

Lab Code:

Contract: IAAAP

Case No.: 300567 SAS No.:

H-16-E-01-03-00

SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300567-01

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: )K5174

Level: (low/med) LOW Date Received: 6/21/97

% Moisture: not dec. --- Date Analyzed: 6/26/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION ·UNITS:
(ug/L or ug/Kg) ug/L

I I 1
I CAS NUMBER COMPOUND NAME RT I EST. CONC. Q 1

1================ ============================= ========1============= =====1
I 1. 76131 Ethane, 1,1,2-trichloro- , I
I 1,2,2-trifluoro- 3.69 I 22. JNB I
I 2. 1 ~

I 3. ___ .........)
I 4. I
I 5. I
I 60 _

7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM P~ Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-I-01-03-00
H16-I
06/19/1997
2005
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-02

06/21/1997
06/26/1997
06/26/1997

0630TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

\..

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
l,l-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
1,2-DIBROMOETHANE
TETRACHLOROETHENE
1,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO
NO
NO
NO
NO
NO
NO
1.4
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

JB

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1

Sample 300567-02, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H-16-I-01-03-00 ARDL Lab No.: 300567-02 (cont'd)
Desc/Location: H16-I Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 2005 Prep. Date: 06/26/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0630TJP9
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.24 1.0 NO UG/L 1
1, 1, 1, 2-TETRACHLOROETHANE 0.34 1.0 NO UG/L 1
ETHYLBENZENE 0.29 1.0 NO UG/L 1
m & p-XYLENE 0.69 1.0 NO UG/L 1
o-XYLENE 0.37 1.0 NO UG/L 1 ~STYRENE 0.34 1.0 NO UG/L 1
2-HEXANONE 2.1 10.0 NO UG/L 1 [,,'C....'

BROMOFORM 0.48 1.0 NO UG/L 1
ISOPROPYLBENZENE 0.40 1.0 NO UG/L 1
1, 1, 2, 2-TETRACHLOROETHANE 0.57 1.0 NO UG/L 1
BROMOBENZENE 0.39 1.0 NO UG/L 1
1, 2, 3-TRICHLOROPROPANE 0.28 1.0 NO UG/L 1
n-PROPYLBENZENE 0.35 1.0 NO UG/L 1
2-CHLOROTOLUENE 0.37 1.0 NO UG/L 1
4-CHLOROTOLUENE 0.38 1.0 NO UG/L 1
1, 3, 5-TRIMETHYLBENZENE 0.39 1.0 NO UG/L 1
tert-BUTYLBENZENE 0.36 1.0 NO UG/L 1
1,2,4-TRIMETHYLBENZENE 0.41 1.0 NO UG/L 1
sec-BUTYLBENZENE 0.34 1.0 NO UG/L 1
p-ISOPROPYLTOLUENE 0.30 1.0 NO UG/L 1
1,3-DICHLOROBENZENE 0.46 1.0 NO UG/L 1
1,4-DICHLOROBENZENE 0.43 1.0 NO UG/L 1
1,2-DICHLOROBENZENE 0.48 1.0 NO UG/L 1
n-BUTYLBENZENE 0.31 1.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.51 1.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.34 1.0 NO UG/L 1
NAPHTHALENE 0.45 1.0 NO UG/L 1
1, 2, 3-TRICHLOROBENZENE 0.56 1.0 NO UG/L 1
ACETONE 8.4 20.0 NO UG/L 1
2-BUTANONE 4.8 20.0 NO UG/L 1

"""'"'
Sample 300567-02, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



~L, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-I-0l-03-00
H16-I
06/19/1997
2005
WATER
25 mL
25 mL
NA

ARDL Lab No.:
, Lab Filename:

Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-02 (cont'd)

06/21/1997
06/26/1997
06/26/1997

0630TJP9
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 105%
79-128 101%
77-124 103%
86-116 103%

'* I indicates they are outside standard limits.Surrogate recoveries marked with

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
Il,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Sample 300567-02, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



18
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIPIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I ."""",
H-16-I-Ol-03-00 1

----- 1

Lab Code: Case No.: 300567 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300567-02

Sample wt/vol: 25.0 (g/mL) mL Lab Pile ID: )K5175

Level: (low/med) LOW Date Received: 6/21/97

% Moisture: not dec. ---

Column: (pack/cap) CAP

Soil extract Volume: --- (uL)

Date Analyzed: 6/26/97

Dilution Factor: 1.0

Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

1

CAS NUMBER I COMPOUND NAME I RT
================1=============================1========

1. 76131 (Ethane, 1,1,2-trichloro-
1,2,2-trifluoro- 3.67

2._. _
3. _
4, _
5. _
6. _
7. _

8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18, _
19, _
20, _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _

PORM I VOA-TIC

I
EST. CONC. Q I

============= =====1
I

17. JNB I
------- ---...........,

------- ---~

1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

I'~

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H16JAW53010300 ARDL Lab No. : 300576-03
Desc/Location: WELL JAW 53 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1010 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0708TJP6
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 NO UG/L 1
CHLOROMETHANE 0.41 1.0 NO UG/L 1
VINYL CHLORIDE 0.32 1.0 NO UG/L 1
BROMOMETHANE 0.12 1.0 NO UG/L 1
CHLOROETHANE 0.33 1.0 NO .UG/L 1

",",.,,,>"
TRICHLOROFLUOROMETHANE 0.28 1.0 NO UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 NO UG/L 1
METHYLENE CHLORIDE 0.27 2.0 7.4 UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 NO UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 NO UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 NO UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 NO UG/L 1
CHLOROFORM 0.30 1.0 NO UG/L 1
1,1,1-TRICHLOROETHANE 0.23 1.0 NO UG/L 1
1,1-DICHLOROPROPENE 0.32 1.0 NO UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 NO UG/L 1
BENZENE 0.17 1.0 NO UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 NO UG/L 1
TRICHLOROETHENE 0.18 1.0 NO UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 NO UG/L 1
BROMODICHLOROMETHANE 0.25 1.0 NO UG/L 1
DIBROMOMETHANE 0.30 1.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 NO UG/L 1
TOLUENE 0.32 1.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 NO UG/L 1
1,1,2-TRICHLOROETHANE 0.35 1.0 NO UG/L 1
1,2-DIBROMOETHANE 0.31 1.0 NO UG/L 1
TETRACHLOROETHENE 0.32 1.0 NO UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 NO UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 NO UG/L 1

Sample 300576-03, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

CHLOROBENZENE
1, 1, 1, 2-TETRACHLOROETHANE
ETHYLBENZENE
m & p-XYLENE
o-XYLENE
STYRENE
2-HEXANONE
BROMOFORM
ISOPROPYLBENZENE
1, 1, 2, 2-TETRACHLOROETHANE
BROMOBENZENE
1, 2, 3-TRICHLOROPROPANE
n-PROPYLBENZENE
2-CHLOROTOLUENE
4-CHLOROTOLUENE
1, 3, 5-TRIMETHYLBENZENE
tert-BUTYLBENZENE
1, 2, 4-TRIMETHYLBENZENE
sec-BUTYLBENZENE
p-ISOPROPYLTOLUENE
l,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
n-BUTYLBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2,4-TRICHLOROBENZENE
HEXACHLOROBUTADIENE
NAPHTHALENE
1,2,3-TRICHLOROBENZENE
ACETONE
2-BUTANONE

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

project Name:
Proj ect No.:

I
1

I
---:---=-==----------=-=:-:-- --------__------------1

Field ID: H16JAW53010300 ARDL Lab No.: 300576-03 (cont'd) I
Desc/Location: WELL JAW 53 Lab Filename: I
Sample Date: 06/24/1997 Received Date: 06/27/1997 I
Sample Time: 1010 Prep. Date: 07/03/1997 1

Matrix: WATER Analysis Date: 07/03/1997 I
Amount Used: 25 mL Instrument ID: ,
Final Volume: 25 mL QC Batch: 0708TJP6 I
% Moisture: NA Level: LOW I
--------------------------- 1

Method Reporting Data Dilution I
Limit Limit Result Flag Units Factor 1

--------------------------- 1
UG/L 1 1

UG/L 1 1

UG/L 1 I
UG/L 1 I
UG/L 1 1..-...,
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1
UG/L 1

Sample 300576-03, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H16JAW53010300
WELL JAW 53
06/24/1997
1010
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-03 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 ND UG/L 1

Limits Results
72-120 105%
79-128 103%
77-124 92%
86-116 109%

I * I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE
IDIBROMOFLUOROMETHANE
Il,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 -:- -:- _

Surrogate recoveries marked with

Sample 300576-03, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
IH16JAW53010300
1 _

Lab Code: Case No.: 300~76 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300576-03
.~')

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >G3023

Level: (low/med) LOW Date Received: 6/27/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
EST. CONC. Q I

============= =====1
I

26. IN I

~

I
COMPOUND NAME 1 RT

=============================1========
Ethane, 1,1,2-trichloro- I
1,2,2-trifluoro- I 3.59

2, . 1 _
3. 1 _

4. , _
5. 1 _

6. 1 _

7. 1 _
8. 1 _

9. 1 _
10, 1 _

11. 1 _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _

I
I CAS NUMBER
1================
I 1.76131
I
I

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt., lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H16JAW54010300 ARDL Lab No. : 300576-04
Desc/Location: WELL JAW 54 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1155 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0708TJP6
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

DICHLORODIFLUOROMETHANE 0.47 1.0 NO UG/L 1
CHLOROMETHANE 0.41 1.0 NO UG/L 1
VINYL CHLORIDE 0.32 1.0 NO UG/L 1
BROMOMETHANE 0.12 1.0 NO UG/L 1
CHLOROETHANE 0.33 1.0 NO UG/L 1

\"" ,y"
TRICHLOROFLUOROMETHANE 0.28 1.0 NO UG/L 1
1,1-DICHLOROETHENE 0.27 1.0 NO UG/L 1
METHYLENE CHLORIDE 0.27 2.0 8.1 UG/L 1
trans-1,2-DICHLOROETHENE 0.33 1.0 NO UG/L 1
1,1-DICHLOROETHANE 0.20 1.0 NO UG/L 1
2,2-DICHLOROPROPANE 0.30 1.0 NO UG/L 1
cis-1,2-DICHLOROETHENE 0.20 1.0 NO UG/L 1
BROMOCHLOROMETHANE 0.32 1.0 NO UG/L 1
CHLOROFORM 0.30 1.0 1.9 UG/L 1
1,1,1-TRICHLOROETHANE 0.23 1.0 NO UG/L 1
1,1-DICHLOROPROPENE 0.32 1.0 NO UG/L 1
CARBON TETRACHLORIDE 0.29 1.0 NO UG/L 1
BENZENE 0.17 1.0 NO UG/L 1
1,2-DICHLOROETHANE 0.17 1.0 NO UG/L 1
TRICHLOROETHENE 0.18 1.0 NO UG/L 1
1,2-DICHLOROPROPANE 0.21 1.0 NO UG/L 1
BROMODICHLOROMETHANE 0.25 1.0 NO UG/L 1
DIBROMOMETHANE 0.30 1.0 NO UG/L 1
cis-1,3-DICHLOROPROPENE 0.24 1.0 NO UG/L 1
TOLUENE 0.32 1.0 NO UG/L 1
trans-1,3-DICHLOROPROPENE 0.25 1.0 NO UG/L 1
1, 1, 2-TRICHLOROETHANE 0.35 1.0 NO UG/L 1
1,2-DIBROMOETHANE 0.31 1.0 NO UG/L 1
TETRACHLOROETHENE 0.32 1.0 NO UG/L 1
1,3-DICHLOROPROPANE 0.45 1.0 NO UG/L 1
DIBROMOCHLOROMETHANE 0.36 1.0 NO UG/L 1

'''".,,-

Sample 300576-04, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
~t. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Parameter

Project Name:
Proj ect No.:

I
I
I

----:-~:-----------------------------_I
Field ID: H16JAW54010300 ARDL Lab No.: 300576-04 (cont'd) I
Desc/Location: WELL JAW 54 Lab Filename: I
Sample Date: 06/24/1997 Received Date: 06/27/1997 I
Sample Time: 1155 Prep. Date: 07/03/1997 I
Matrix: WATER Analysis Date: 07/03/1997 I
Amount Used: 25 mL Instrument ID: I
Final Volume: 25 mL QC Batch: 0708TJP6 I
% Moisture: NA Level: LOW I

----------------:---:------:-------------:----:---,
Method Reporting Data Dilution I

Limit Limit Result Flag Units Factor I
------------------------- 1

CHLOROBENZENE 0.24 1.0 NO UG/L 1 I
1, 1, 1, 2-TETRACHLOROETHANE 0.34 1.0 NO UG/L 1 I
ETHYLBENZENE 0.29 1.0 NO UG/L 1 I
m & p-XYLENE 0.69 1.0 NO UG/L 1 I
o-XYLENE 0.37 1.0 NO UG/L 1 ,~

STYRENE 0.34 1.0 NO UG/L 1
2 -HEXANONE 2.1 10.0 NO UG/L 1
BROMOFORM 0.48 1.0 NO UG/L 1
ISOPROPYLBENZENE 0.40 1.0 NO UG/L 1
1, 1, 2, 2-TETRACHLOROETHANE 0.57 1.0 NO UG/L 1
BROMOBENZENE 0.39 1.0 NO UG/L 1
1, 2, 3-TRICHLOROPROPANE 0.28 1.0 NO UG/L 1
n-PROPYLBENZENE 0.35 1.0 NO UG/L 1
2-CHLOROTOLUENE 0.37 1.0 NO UG/L 1
4-CHLOROTOLUENE 0.38 1.0 NO UG/L 1
1,3,5-TRIMETHYLBENZENE 0.39 1.0 NO UG/L 1
tert-BUTYLBENZENE 0.36 1.0 NO UG/L 1
1,2,4-TRIMETHYLBENZENE 0.41 1.0 NO UG/L 1
sec-BUTYLBENZENE 0.34 1.0 NO UG/L 1
p-ISOPROPYLTOLUENE 0.30 1.0 NO UG/L 1
1,3-DICHLOROBENZENE 0.46 1.0 NO UG/L 1
1,4-DICHLOROBENZENE 0.43 1.0 NO UG/L 1
1,2-DICHLOROBENZENE 0.48 1.0 NO UG/L 1
n-BUTYLBENZENE 0.31 1.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.51 1.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.34 1.0 NO UG/L 1
NAPHTHALENE 0 . 45 1. 0 NO UG/ L 1
1, 2, 3-TRICHLOROBENZENE 0.56 1.0 NO UG/L 1
ACETONE 8.4 20.0 NO UG/L 1
2-BUTANONE 4.8 20.0 NO UG/L 1

Sample 300576-04, VOLATILES, GC/MS (8260) (25 mL) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H16JAW54010300
WELL JAW 54
06/24/1997
1155
WAtER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-04 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 114%
79-128 114%
77-124 108%
86-116 112%

'* I indicates they are outside standard limits.

4-METHYL-2-PENTANONE

[SURROGATE RECOVERIES:
.",- 14-BROMOFLUOROBENZENE
',-" IDIBROMOFLUOROMETHANE

!l,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 _

Surrogate recoveries marked with

Sample 300576-04, VOLATILES, GC/MS (8260) (25 mL) Page 3 of 3



lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIfIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I
IH16JAW54010300
1 _

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

Matrix: (soil/water) WATER Lab Sample ID: 300576-04

Sample wt/vol: 25.0 (g/mL) mL Lab File ID: >G3024

Level: (low/med) LOW Date Received: 6/27/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- (uL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

27.

EST. CONC.

_ __ I
_ __ I
_ __ I
_ __ I
_ __ I
_ __ I
__I
_ __ I
_ __ I
_ __ I

_ 1--.
1 ' .-------______ 1 I

I
Q I

=====1
I

IN I
___________ I ............

3.62
Ethane, 1,1,2-trichloro­
1,2,2-trifluoro-

1. 76131

2. _
3. _
4. _
5. _
6. _
7. _
8. _
9. _

10. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24 .. _
25. _
26. . _
27. _
28. _
29. _

I
CAS NUMBER I COMPOUND NAME 1 RT I

================1=============================1========

FORM I VOA-TIC 1/87 Rev.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

,,,07

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H16JAW55010300
WELL G55
06/24/1997
1445
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-06

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

DICHLORODIFLUOROMETHANE
CHLOROMETHANE
VINYL CHLORIDE
:aROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
2,2-DICHLOROPROPANE
cis-1,2-DICHLOROETHENE
BROMOCHLOROMETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
1,1-DICHLOROPROPENE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
DIBROMOMETHANE
cis-1,3-DICHLOROPROPENE
TOLUENE
trans-1,3-DICHLOROPROPENE
1,l,2-TRICHLOROETHANE
l,2-DIBROMOETHANE
TETRACHLOROETHENE
l,3-DICHLOROPROPANE
DIBROMOCHLOROMETHANE

0.47
0.41
0.32
0.12
0.33
0.28
0.27
0.27
0.33
0.20
0.30
0.20
0.32
0.30
0.23
0.32
0.29
0.17
0.17
0.18
0.21
0.25
0.30
0.24
0.32
0.25
0.35
0.31
0.32
0.45
0.36

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NO

NO

NO

NO

NO

NO

NO

0.41
NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

J

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

Sample 300576-06, VOLATILES, GC/MS (8260) (25 mL) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID: H16JAW55010300 ARDL Lab No. : 300576-06 (cont I d)
Desc/Location: WELL G55 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1445 Prep. Date: 07/03/1997
Matrix: WATER Analysis Date: 07/03/1997
Amount Used: 25 mL Instrument ID:
Final Volume: 25 mL QC Batch: 0708TJP6
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

CHLOROBENZENE 0.24 1.0 NO UG/L 1
1,1,1,2-TETRACHLOROETHANE 0.34 1.0 NO UG/L 1
ETHYLBENZENE 0.29 1.0 NO UG/L 1
m & p-XYLENE 0.69 1.0 NO UG/L 1
o-XYLENE 0.37 1.0 NO UG/L 1 ~
STYRENE 0.34 1.0 NO UG/L 1

"''' "....

2-HEXANONE 2.1 10.0 NO UG/L 1
BROMOFORM 0.48 1.0 NO UG/L 1
ISOPROPYLBENZENE 0.40 1.0 NO UG/L 1
1, 1, 2,2-TETRACHLOROETHANE 0.57 1.0 NO UG/L 1
BROMOBENZENE 0.39 1.0 NO UG/L 1
1, 2, 3-TRICHLOROPROPANE 0.28 1.0 NO UG/L 1
n-PROPYLBENZENE 0.35 1.0 NO UG/L 1
2-CHLOROTOLUENE 0.37 1.0 NO UG/L 1
4-CHLOROTOLUENE 0.38 1.0 NO UG/L 1
1,3,5-TRIMETHYLBENZENE 0.39 1.0 NO UG/L 1
tert-BUTYLBENZENE 0.36 1.0 NO UG/L 1
1,2,4-TRlMETHYLBENZENE 0.41 1.0 NO UG/L 1
sec-BUTYLBENZENE 0.34 1.0 NO UG/L 1
p-ISOPROPYLTOLUENE 0.30 1.0 NO UG/L 1
1,3-DICHLOROBENZENE 0.46 1.0 NO UG/L 1
1,4-DICHLOROBENZENE 0.43 1.0 NO UG/L 1
1,2-DICHLOROBENZENE 0.48 1.0 NO UG/L 1
n-BUTYLBENZENE 0.31 1.0 NO UG/L 1
1,2-DIBROMO-3-CHLOROPROPANE 0.65 2.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.51 1.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.34 1.0 NO UG/L 1
NAPHTHALENE 0.45 1.0 NO UG/L 1
1, 2, 3-TRICHLOROBENZENE 0.56 1.0 NO UG/L 1
ACETONE 8.4 20.0 NO UG/L 1
2-BUTANONE 4.8 20.0 NO UG/L 1 .-......
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: VOLATILES, GC/MS (8260) (25 mL)
5644V Analytical Method: 8260A

Prep Method: 5030A

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H16JAW55010300
WELL G55
06/24/1997
1445
WATER
25 mL
25 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300576-06 (cont'd)

06/27/1997
07/03/1997
07/03/1997

0708TJP6
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1.7 10.0 NO UG/L 1

Limits Results
72-120 103%
79-128 108%
77-124 103%
86-116 104%

'* , indicates they are outside standard limits.

4-METHYL-2-PENTANONE

ISURROGATE RECOVERIES:
14-BROMOFLUOROBENZENE

" • IDIBROMOFLUOROMETHANE
11,2-DICHLOROETHANE-D4
ITOLUENE-D8
1 -:-- -:---:-- _

Surrogate recoveries marked with
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lE
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

EPA SAMPLE NO.

I ~
IH16JAW55010300
1 _

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

Matrix: rsoil/water) WATER Lab Sample ID: 300576-06

SamQle wt/vol: 25.0 rg/mL) mL Lab file 1D: >G3025

Level: (low/med) LOW Date Received: 6/27/97

% Moisture: not dec. --- Date Analyzed: 7/03/97

Column: (pack/cap) CAP Dilution Factor: 1.0

Soil extract Volume: --- luL) Soil Aliquot Volume: (uL)

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
CAS NUMBER I COMPOUND NAME I RT 1 EST. CONC.

================1=============================1========1=============

2., _
3. _
4. _

5. _
6. _
7. _
8. _
9. _

1U. _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _
26. _
27. _
28. _
29. _

_ __ I .........
_ __ I
_ __ I

2.

1

Q 1

=====1
1

IN I
__________ I,,,,",,,,,,,
_ I" '/

_ __ I
_ I

_ __ I
_ __ I
_ __ I

_ I
_ I
_ I

3.69
IEthane, 1,1,2-trichloro­
I 1,2,2-trifluoro-

1. 76131

FORM I VOA-TIC 1/87 Rev.



SEMI-VOLATILE ORGANIC COMPOUNDS
(Method 8270)



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

11-1'J,.

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-16-A-01"003-00 ARDL Lab No.: 300567-03
Desc/Location: H16-A Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 1650 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/30/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2323
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1

..#~-,., 1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1,,...,
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2, 4, 6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-A-01-03-00
H16-A
06/19/1997
1650
WATER
1000 mL
1 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-03 (cont'd)

06/21/1997
06/24/1997
06/30/1997

B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

1

1

1

1

1

1

1

1
1

1

1

1

1
1
1

1

1

1

1
1

1

1

1
1

1

1

1

1

1

1

1

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

J

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

3.3
NO

NO

NO

10.9
NO

NO

NO

NO

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

:.1

1.4
2.0
2.2
1.4

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69

ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILlNE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE

~
------------------------------------------- ",j
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-A-01-03-00
H16-A
06/19/1997
1650
WATER
1000 mL
1 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300567-03 (cont'd)

06/21/1997
06/24/1997
06/30/1997

B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 ND UG/L 1
1.0 10.0 ND UG/L 1

0.54 10.0 ND UG/L 1

Limits Results
43-116 74%
21-110 33%
35-114 73%
10-123 73%
10-94 26%
33-141 72%

INDENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,i)PERYLENE

~ISURROGATE RECOVERIES:
12 - FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
!2,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL

1 ---:-_-----::--::----:-__---:- ---------------

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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IF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP
H-16-A-01-03-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300567-03

Lab File ID: >B1577

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 6/30/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 6.6

Number TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS Nl,"MBER COMPOUND NAME RT EST. CONe. Q
==~============= ============================ ======== ==========-== ----------

1. Unknown 7.83 9. JB
2 . Unknown 8.43 7. JB
3. Unknown 9.84 5. J
4 . Unknown 16.97 14. J
5. Unknown 17.82 8. J
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: SW3510

Field ID: H-06-F-01-04-00 ARDL Lab No.: 300567-06
Desc/Location: 6-F TASK 6 Lab Filename:
Sample Date: 06/18/1997 Received Date: 06/21/1997
Sample Time: 1422 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 07/01/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2320
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1

,"" .. 1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2.2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1,2,4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1
NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1

~""-:-'.*"
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

,....""",
Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/24/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-16-B-01-03-00 ARDL Lab No.: 300560-01
Desc/Location: H16B Lab Filename:
Sample Date: 06/16/1997 Received Date: 06/18/1997
Sample Time: 1730 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/23/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2293
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS (-2-CHLOROETHYL) ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1 I
l,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1 I
l,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1 L,,,,",,,

BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
l,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1

ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS (-2-CHLOROETHOXY) METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
l,2,4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1

2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1 .....,,;,~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/24/1997

1 Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)

I Proj ect No.: 5644V Analytical Method: 8270B

I Prep Method: 3510B
I

I Field ID: H-16-B-01-03-00 ARDL Lab No.: 300560-01 (cont'd)

I Desc/Location: H16B Lab Filename:

I Sample Date: 06/16/1997 Received Date: 06/18/1997

I Sample Time: 1730 Prep. Date: 06/20/1997

I Matrix: WATER Analysis Date: 06/23/1997

I Amount Used: 1000 mL Instrument ID:

I Final Volume: 1 mL QC Batch: B2293

I % Moisture: NA Level: LOW

I
I Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor
I
I

I ACENAPHTHYLENE 1.4 10.0 NO UG/L 1

I 2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1, 3-NITROANILINE 2.2 10.0 NO UG!L 1

I ACENAPHTHENE 1.4 10.0 NO UG!L 1

f"""" I 2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1

'-- I 4-NITROPHENOL 0.70 10.0 NO UG!L 1

I DIBENZOFURAN 1.0 10.0 NO UG/L 1

I 2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1

I DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 NO UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1

f~ BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
",",#
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/24/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final Volume:
% Moisture:

H-16-B-01-03-00
H16B
06/16/1997
1730
WATER
1000 mL
1 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300560-01 (cont'd)

06/18/1997
06/20/1997
06/23/1997

B2293
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 NO UG/L 1
1.0 10.0 NO UG/L 1

0.54 10.0 NO UG/L 1

~.

Limits Results I
43-116 85% I
21-110 33% I
35-114 76% I
10-123 68% I
10-94 21% I
33-141 87% I

I

INOENO(1,2,3-cd)PYRENE
DIBENZO(a,h)ANTHRACENE
BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
/2-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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lF
,-".1-0

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I
H-16-B-Ol-03-001

________ 1

Lab Code: Case No.: 300560 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300560-01

Lab File ID: >W8131

Date Received: 6/18/97

Date Extracted: 6/20/97

Date Analyzed: 6/23/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.4

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

Q
----------

I I
I CAS NUMBER COMPOUND NAME I RT I EST. CONC.
1================ ============================/========1=============

,...~'-' 1. 1 _

'"Ii'" 2. 1 _
3. _
4. _
5. _
6. _
7. _
8, _
9, _

10, _
11. _
12, _
13, _
14, _
15, _
16. _
17, _
18, _
19. _
20, _
21. _
22, _
23, _
24, _
25, _
26, _
27, _

....,,,¥' 28, _
29, _
30, _



ARDL, INC.
Rt. 15E, Mt. Vernon,Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-16-C-01-03-00 ARDL Lab No. : 300563-03
Desc/Location: H16C Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/19/1997
Sample Time: 1225 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/23/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2295
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1
1,2-DICHLOROBENZENE 2.2 10.0 ND 'UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1 .........,
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-16-C-01-03-00 ARDL Lab No. : 300563-03 (cont'd)
Desc/Location: H16C Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/19/1997
Sample Time: 1225 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/23/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2295
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

ACENAPHTHYLENE 1.4 10.0 ND UG/L 1
2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 ND UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 ND UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
Final volume:
% Moisture:

H-16-C-01-03-00
H16C
06/17/1997
1225
WATER
1000 mL
1 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
Instrument ID:
QC Batch:
Level:

300563-03 (cont'd)

06/19/1997
06/20/1997
06/23/1997

B2295
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.75 10.0 NO UG/L 1
1.0 10.0 NO UG/L 1

0.54 10.0 NO UG/L 1 I
I
~

Limits Results I
43-116 86% I
21-110 39% I
35-114 71% I
10-123 70% I
10-94 26% I
33-141 82% I

I

INOENO{1,2,3-cd)PYRENE
DIBENZO {a, h) ANTHRACENE
BENZO{g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
]2,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.
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1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ARDL, INC. Contract: IAAAP

I
H-16-C-01-03-001
-- 1

Lab Code: Case No.: 300563 SAS No.: SDG No,: ---

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300563-03

Lab File ID: >W8133

Date Received: 6/19/97

Date Extracted: 6/20/97

Date Analyzed: 6/23/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1,0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.1

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

EST. CONC. Q
============= =====

I
COMPOUND NAME I RT

============================1========

I
I CAS NUMBER
1================

,..'~ 1.-------\".",,< 2. _
I 3. _
I 4. _
I 5. _
I 6, _
I 7, _

I 8. _
I 9. _
I 10, _
I 11. _
I 12. _
I 13. _
I 14. _
I 15. _
I 16, _
I 17. _
I 18, _
I 19. _
I 20. _
I 21, _
I 22. _
123, _
I 24. _
I 25. _
, 26. _

27, _
28, _
29, _
30. _



:, . -

ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H-16-D-0l-03-00 ARDL Lab No. : 300563-01 (cont'd)
Desc/Location: H16D Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/19/1997
Sample Time: 1715 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/23/1997
Amount Used: 1000 mL Instrument ID:
Final Volume: 1 mL QC Batch: B2295
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

ACENAPHTHYLENE 1.4 10.0 NO UG/L 1
2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1

3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1

'", .. 4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO (a) ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 NO UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/25/1997

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

B2295
LOW

06/19/1997
06/20/1997
06/23/1997

0.75 10.0 ND UG/L 1
1.0 10.0 ND UG/L 1

0.54 10.0 ND UG/L 1

...........
Limits Results
43-116 84%
21-110 33%
35-114 76%
10-123 76%
10-94 24%
33-141 87%

INDENO(1,2,3-cdlPYRENE
DIBENZO(a,hlANTHRACENE
BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
IDl4 TERPHENYL

1- ---------------------------
Surrogate recoveries marked with '*' indicates they are outside standard limits.

I Project Name:
L Project No. :

I
1-----:---:-::-- _

I Field ID: H-16-D-01-03-00 ARDL Lab No.: 300563-01 (cont'd)
I Desc/Location: H16D Lab Filename:
I Sample Date: 06/17/1997 Received Date:
I Sample Time: 1715 Prep. Date:
I Matrix: WATER Analysis Date:
I Amount Used: 1000 mL Instrument ID:
I Final Volume: 1 mL QC Batch:
I % Moisture: NA Level:

1 ---------------------------I Method Reporting Data Dilution
I Parameter Limit Limit Result Flag Units Factor

1 ---------------------------

I
I
I
1 ----------------------------

Sample 300563-01, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

"""'~db Name: ARDL, INC. Contract: IAAAP

1

H-16-D-01-03-001
---- 1

Lab Code: Case No.: 300563 SAS No.: SDG No.: ---

% Moisture: not dec, dec,

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300563-01

Lab File ID: )W8132

Date Received: 6/19/97

Date Extracted: 6/20/97

Date Analyzed: 6/23/97

Dilution Factor: 1.0

(g/mL) mL

1,0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7,4

Number TICs found: 1
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I I I
I CAS NUMBER COMPOUND NAME I RT fEST. CONC, I Q I
1================ ============================1======== =============I=====r

",- 1. Unknown I 18,09 26, I J
\-.- 2, , 1 _

3, 1 _
4, _
5, _
6, _
7, _
8, _
9, _

10, _
11. _
12. _
13, _
14, _
15, _
16, _
17, _
18, _
19, _
20, _
21. _
22, _
23, _
24, _
25, _
26, _

,,.-27, _
"'-'28, _

1 29. _
I 30, _
1 --- _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-16-E-01-03-00
16-E TASK 16
06/19/1997
1445
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-01

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

PHENOL
BIS(-2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
l,3-DICHLOROBENZENE
i,4-DICHLOROBENZENE
BENZYL ALCOHOL
l,2-DICHLOROBENZENE
2-METHYLPHENOL
2,2'-OXYBIS(1-CHLOROPROPANE)
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS(-2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1, 2, 4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE

1.0
2.2
1.8
2.1
2.5
2.0
2.2
1.5
1.6
2.2
1.9
2.2
1.7
1.5
1.7
1.9

0.81
1.9
2.0

0.58
2.0
2.0

0.77
1.1
1.7
1.4
1.7
2.1
1.7
1.1

0.54
1.4

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1
1
1
1

1
1

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-16-E-01-03-00
16-E TASK 16
06/19/1997
1445
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-01 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDINE
BENZO{a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL) PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO{b)FLUORANTHENE
BENZO{k)FLUORANTHENE
BENZO{a)PYRENE
INOENO{l,2,3-cd)PYRENE
DIBENZO (a, h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1
1

1

1

1

1
1

1

1

1

1

1

1

1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-16-E-01-03-00
16-E TASK 16
06/19/1997
1445
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-01 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results I
43-116 80% I
21-110 44% I............
35-114 78% I,

I

10-123 94% I
10-94 34% I
33-141 82% I

I

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
!2-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-01, BNA'S (METHOD 8270) Page 3 of 3



1F EPA SAMPLE NO. J~~~

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

'-"1) Name: ARDL, INC. Contract: lAAAP
H-16-E-01-03-00

Lab Code: Case No.: 300567 SAS No. : SDG No.: - --

Concentrated Extract Volume: 1000.0 (uL)

% Moisture: not dec.

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300567-01

Lab File ID: >B1582

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 7/01/97

Dilution Factor: 1.0

dec.

(g/mL) mL

1.0 (uL)

(low/med) LOW

Injection Volume:

Level:

GPC Cleanup: (Y/N) N pH: 7.2

Number TICs found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
================ ============================ ======== ============= =====

C', 1. Unknown 7.84 11. JB
2 . Unknown 8 . 44 7 ° JB

1"'" 3.------4. _
50 _
6.------7. _
8. ---
9. _

10.------11. _
12. _
13. _
14. _
15. _
16. _
17.------18. _
19. ---
20. _
21.------22. _
23. _
24. _
25. _
26. _
27.------
~8 . _

1;~:------ ---------------





I""'~"'

\.. ","

ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H-16-I-01-03-00
H16-1
06/19/1997
2005
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-02 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

2,6-DINITROTOLUENE
3-NITROANILlNE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE
4-NITROANILlNE
4,6-DINITRO-2-METHYLPHENOL
N-NITROSODIPHENYLAMlNE
4-BROMOPHENYL-PHENYLETHER
PHENANTHRENE
HEXACHLOROBENZENE
PENTACHLOROPHENOL
ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3'-DICHLOROBENZIDlNE
BENZO(a)ANTHRACENE
CHRYSENE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-OCTYL PHTHALATE
BENZO(b)FLUORANTHENE
BENZO(k)FLUORANTHENE
BENZO(a)PYRENE
lNOENO(1,2, 3-cd) PYRENE
DIBENZO(a,h) ANTHRACENE

2.0
2.2
1.4
1.1

0.70
1.0
2.0

0.56
1.2
1.1
3.2

0.68
1.2

0.81
0.57
0.76
0.61
0.57
0.59
0.58
0.48
0.54
0.61
0.66
0.99
0.77
0.85
1.2
1.4

0.69
0.75
1.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
2.6
NO
NO
NO
5.6
NO
NO
NO
NO
NO
NO

J

J

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Repcrt No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
S644V Analytical Method: 8270B

Prep Method: 3s10B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:

I % Moisture:

H-16-I-01-03-00
H16-I
06/19/1997
2005
WATER
1000 mL
NA

ARDL Lab No.:
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300567-02 (cont'd)

06/21/1997
06/24/1997
07/01/1997
B2323
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 ND UG/L 1

Limits Results I
43 -116 75% I
21-110 46% >~
35-114 73%
10-123 87%
10-94 33%
33-141 75%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
j2-FLUOROBIPHENYL
!2-FLUOROPHENOL
IDS NITROBENZENE
12 ,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-02, BNA'S (METHOD 8270) Page 3 of 3~
"",l·



lf EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIfIED COMPOUNDS

~ab Name: ARDL, INC. Contract: IAAAP
H-16-I-Ol-03-00

Lab Code: Case No.: 300567 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uLl

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300567-02

Lab file ID: >B1583

Date Received: 6/21/97

Date Extracted: 6/24/97

Date Analyzed: 7/01/97

Dilution Factor: 1.0

(g/mL) mL

1.0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (YIN) N pH: 7.4

Number TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER I COMPOUND NAME r RT I EST. CONC. Q
1================1============================1========[============= =====

11. JB
9. JB
5. J

12. J
5. J

7.84
8.44

13.30
16.98
17.82

Unknown
Unknown
Unknown
Unknown
Unknown

1.
2.
3.
4.
5.
6. _
7. _
8. _
9. _

10. _
11. _
12, _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25, _
26. _
27. _

",~....•,. 2 8 . _
I 29. -'-- _
I 30. _
1 --- _



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park ""'"',Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Proj ect No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H16JAW53010300 ARDL Lab No.: 300576-03
Desc/Location: WELL JAW 53 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1010 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2330
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 NO UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 NO UG/L 1
2-CHLOROPHENOL 1.8 10.0 NO UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 NO UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 NO UG/L 1
BENZYL ALCOHOL 2.0 10.0 NO UG/L 1

""""'"1,2-DICHLOROBENZENE 2.2 10.0 NO UG/L 1
2-METHYLPHENOL 1.5 10.0 NO UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 NO UG/L 1
4-METHYLPHENOL 2.2 10.0 NO UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 NO UG/L 1
HEXACHLOROETHANE 2.2 10.0 NO UG/L 1
NITROBENZENE 1.7 10.0 NO UG/L 1
ISOPHORONE 1.5 10.0 NO UG/L 1
2-NITROPHENOL 1.7 10.0 NO UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 NO UG/L 1
BENZOIC ACID 0.81 10.0 NO UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 NO UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 NO UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 NO UG/L 1

NAPHTHALENE 2.0 10.0 NO UG/L 1
4-CHLOROANILINE 2.0 10.0 NO UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 NO UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 NO UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 NO UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 NO UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 NO UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 NO UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 NO UG/L 1
2-NITROANILINE 1.1 10.0 NO UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 NO UG/L 1
ACENAPHTHYLENE 1.4 10.0 NO UG/L 1 .........,.

Sample 300576-03, BNA'S (METHOD 8270) Page 1 of 3
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Project No.: 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H16JAW53010300 ARDL Lab No.: 300576-03 (cont'd)
Desc/Location: WELL JAW 53 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1010 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2330
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 ND UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 ND UG/L 1
2,4-DINITROPHENOL 1.1 10.0 ND UG/L 1
4-NITROPHENOL 0.70 10.0 ND UG/L 1
DIBENZOFURAN 1.0 10.0 ND UG/L 1

","" 2,4-DINITROTOLUENE 2.0 10.0 ND UG/L 1
DIETHYLPHTHALATE 0.56 10.0 ND UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 ND UG/L 1
FLUORENE 1.1 10.0 ND UG/L 1
4-NITROANILINE 3.2 10.0 ND UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 ND UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 ND UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 ND UG/L 1
PHENANTHRENE 0.57 10.0 ND UG/L 1
HEXACHLOROBENZENE 0.76 10.0 ND UG/L 1
PENTACHLOROPHENOL 0.61 10.0 ND UG/L 1
ANTHRACENE 0.57 10.0 ND UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 ND UG/L 1
FLUORANTHENE 0.58 10.0 ND UG/L 1
PYRENE 0.48 10.0 ND UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 ND UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 ND UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 ND UG/L 1
CHRYSENE 0.99 10.0 ND UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 5.2 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 ND UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 ND UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 ND UG/L 1
BENZO(a)PYRENE 0.69 10.0 ND UG/L 1
INDENO(1,2,3-cd)PYRENE 0.75 10.0 ND UG/L 1

,..-- DIBENZO(a,h)ANTHRACENE 1.0 10.0 ND UG/L 1

"",.
Sample 300576-03, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No. :

Parameter

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Method
Limit

0.54 10.0 NO UG/L 1

Limits Results
43-116 97%
21-110 33%
35-114 90%
10-123 77%
10-94 21%
33-141 104%

Sample 300576-03, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

'%.. y

Lab Name: ARDL, INC. Con tra ct: IAl\AP
H16JAW53010300

Lab Code: Case No.: 300576 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-03

Lab File ID: >W8238

Date Received: 6/27/97

Date Extracted: 7/01/97

Date Analyzed: 7/08/91'

Dilution Factor: 1.0

(g/mL) mL

1 . 0 (uL)

(low/med) LOWLevel:

Injection Volume:

GPC Cleanup: (Y/N) N pH: 7.0

Number TICs found: o
CONCENTRATION UNITS:
(uq/L or ug/Kg) ug/L

I I
I CAS NUMBER COMPOUND NAME I RT I EST. CONe. I Q I
1================ ============================1========1=============1=====1

1._______ _ 1 _
2,_______ _ 1 _
3. 1 _

4. 1 _

5. 1 _
6. 1 _

7. 1 _

8. 1 _

9. 1 _
10. - _
11. _
12. _
13. _
14. _
15. _
16. _
17. _
18. _
19. _
20. _
21. _
22. _
23. _
24, _
25. _
26. _
27, _
28. _
29. _
30, _

-"..,. ,,-

1

I
1 ---



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Parameter

Project Name:
Project No.:

I
I
I

---=-:---:-::--==-----::::-:--=-=~:-:-:-:::_=_=_::__----____::~:__""':""""""""_:___---------J
Field ID: H16JAW54010300 ARDL Lab No.: 300576-04 I
Desc/Location: WELL JAW 54 Lab Filename: I
Sample Date: 06/24/1997 Received Date: 06/27/1997 I
Sample Time: 1155 Prep. Date: 07/01/1997 I
Matrix: WATER Analysis Date: 07/08/1997 I
Amount Used: 1000 mL QC Batch: B2330 I
!is Moisture: NA Level: LOW I

----------------:----:------------:--------------,
Method Reporting Data Dilution I

Limit Limit Result Flag Units Factor I
-------------------------~ I

PHENOL 1. 0 10.0 ND UG/L 1 I
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1 I
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1 I
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1 I
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1 I
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1 I~

1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1 .
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(l-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADI ENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1. 7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2,4,5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0 .54 10.0 ND UG/L 1
ACENAPHTHYLENE 1. 4 10.0 ND UG/L 1

Sample 300576-04, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
.1"""'- Rt . lSE, Mt. Vernon Airport Industrial Park

.""....
Mt . Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name: IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
Project No. : 5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H16JAW54010300 ARDL Lab No. : 300576-04 (cont I d)
Desc/Location: WELL JAW 54 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1155 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2330
% Moisture: NA Level: LOW

Method Reporting Data Dilution

I Parameter Limit Limit Result Flag Units Factor

I
I 2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1

I 3-NITROANILINE 2.2 10.0 NO UG/L 1

I ACENAPHTHENE 1.4 10.0 NO UG/L 1

I 2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1

I 4-NITROPHENOL 0.70 10.0 NO UG/L 1

"..-. I DIBENZOFURAN 1.0 10.0 t.!"D UG/L 1

\-.1 2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1

I DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1

I 4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1

I FLUORENE 1.1 10.0 NO UG/L 1

I 4-NITROANILINE 3.2 10.0 NO UG/L 1

I 4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1

I N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1

I 4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1

I PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDlNE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 NO UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(1,2, 3-cd) PYRENE 0.75 10.0 NO UG/L 1

H'....~ DIBENZO (a, h) ANTHRACENE 1.0 10.0 NO UG/L 1

"',.,

Sample 300576-04, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H16JAW54010300
WELL JAW 54
06/24/1997
1155
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-04 (cont'd)

06/27/1997
07/01/1997
07/08/1997
B2330
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results I
43-116 97% I
21-110 31% I",""",
35-114 90%
10-123 75%
10-94 19%
33-141 97%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
IDS NITROBENZENE
12,4,6-TRIBROMOPHENOL
IDS PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-04, BNA'S (METHOD 8270) Page 3 of 3



lF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

~.

Ldb Name: ARDL, INC. Contract: IAAAP
H16JAW54010300

Lab Coc1e: Case No.: 300576 SAS No.: SDG No.: ---

~ Moisture: not dec. dec.

Concentrated Extract Volume: 1000.0 (uL)

Sample wt/vol: 1000.0

Matrix: (soil/water) WATER Lab Sample ID: 300576-04

Lab File ID: >W8239

Date Received: 6/27/97

Date Extracted: 7/01/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1 . 0 ( uL )

(low/med) LOWLevel:

Injection V0lume:

GPC Cleanup: (Y/N) N pH: 7.1

Num~er TICs found: 5
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
CAS NUMBER I COMPOUND NAME I RT I EST. CONe. [ Q I

1================1============================1========1=============/=====1
/""- 1. IUnknown 11.99 46. IJ
,_ 2. !Unknown 12.85 10. IJ

3. I Unknown 19.03 16. IJ
4. [Unknown 20.29 27. IJ
5. I Unknown 21.49 15. IJ
6. I I
7. I ,
8. I I
9. I I

10. I
11. I
12. I
13. I
14. I
15. I
16. I
17. I
18. I
19. I
20. I
21. I
22. I
23. I
24. I
25. I
26. I

, •• >~ 7 . I
",,~8 . I
I 2 9 . I
I 30. I
I I



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H16JAW55010300 ARDL Lab No.: 300576-06
Desc/Location: WELL G55 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1445 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2330
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

PHENOL 1.0 10.0 ND UG/L 1
BIS(-2-CHLOROETHYL)ETHER 2.2 10.0 ND UG/L 1
2-CHLOROPHENOL 1.8 10.0 ND UG/L 1
1,3-DICHLOROBENZENE 2.1 10.0 ND UG/L 1
1,4-DICHLOROBENZENE 2.5 10.0 ND UG/L 1
BENZYL ALCOHOL 2.0 10.0 ND UG/L 1 --.,
1,2-DICHLOROBENZENE 2.2 10.0 ND UG/L 1
2-METHYLPHENOL 1.5 10.0 ND UG/L 1
2,2'-OXYBIS(1-CHLOROPROPANE) 1.6 10.0 ND UG/L 1
4-METHYLPHENOL 2.2 10.0 ND UG/L 1
N-NITROSO-DI-N-PROPYLAMINE 1.9 10.0 ND UG/L 1
HEXACHLOROETHANE 2.2 10.0 ND UG/L 1
NITROBENZENE 1.7 10.0 ND UG/L 1
ISOPHORONE 1.5 10.0 ND UG/L 1
2-NITROPHENOL 1.7 10.0 ND UG/L 1
2,4-DIMETHYLPHENOL 1.9 10.0 ND UG/L 1
BENZOIC ACID 0.81 10.0 ND UG/L 1
BIS(-2-CHLOROETHOXY)METHANE 1.9 10.0 ND UG/L 1
2,4-DICHLOROPHENOL 2.0 10.0 ND UG/L 1
1, 2, 4-TRICHLOROBENZENE 0.58 10.0 ND UG/L 1
NAPHTHALENE 2.0 10.0 ND UG/L 1
4-CHLOROANILINE 2.0 10.0 ND UG/L 1
HEXACHLOROBUTADIENE 0.77 10.0 ND UG/L 1
4-CHLORO-3-METHYLPHENOL 1.1 10.0 ND UG/L 1
2-METHYLNAPHTHALENE 1.7 10.0 ND UG/L 1
HEXACHLOROCYCLOPENTADIENE 1.4 10.0 ND UG/L 1
2,4,6-TRICHLOROPHENOL 1.7 10.0 ND UG/L 1
2, 4, 5-TRICHLOROPHENOL 2.1 10.0 ND UG/L 1
2-CHLORONAPHTHALENE 1.7 10.0 ND UG/L 1
2-NITROANILINE 1.1 10.0 ND UG/L 1
DIMETHYL PHTHALATE 0.54 10.0 ND UG/L 1
ACENAPHTHYLENE 1.4 10.0 ND UG/L 1

'~.
~ ,

)-1

Sample 300576-06, BNA'S (METHOD 8270) Page 1 of 3



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID: H16JAW55010300 ARDL Lab No. : 300576-06 (cont I d)
Desc/Location: WELL G55 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1445 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 1000 mL QC Batch: B2330
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

2,6-DINITROTOLUENE 2.0 10.0 NO UG/L 1
3-NITROANILINE 2.2 10.0 NO UG/L 1
ACENAPHTHENE 1.4 10.0 NO UG/L 1
2,4-DINITROPHENOL 1.1 10.0 NO UG/L 1
4-NITROPHENOL 0.70 10.0 NO UG/L 1
DIBENZOFURAN 1.0 10.0 NO UG/L 1
2,4-DINITROTOLUENE 2.0 10.0 NO UG/L 1
DIETHYLPHTHALATE 0.56 10.0 NO UG/L 1
4-CHLOROPHENYL-PHENYLETHER 1.2 10.0 NO UG/L 1
FLUORENE 1.1 10.0 NO UG/L 1
4-NITROANILINE 3.2 10.0 NO UG/L 1
4,6-DINITRO-2-METHYLPHENOL 0.68 10.0 NO UG/L 1
N-NITROSODIPHENYLAMINE 1.2 10.0 NO UG/L 1
4-BROMOPHENYL-PHENYLETHER 0.81 10.0 NO UG/L 1
PHENANTHRENE 0.57 10.0 NO UG/L 1
HEXACHLOROBENZENE 0.76 10.0 NO UG/L 1
PENTACHLOROPHENOL 0.61 10.0 NO UG/L 1
ANTHRACENE 0.57 10.0 NO UG/L 1
DI-N-BUTYLPHTHALATE 0.59 10.0 NO UG/L 1
FLUORANTHENE 0.58 10.0 NO UG/L 1
PYRENE 0.48 10.0 NO UG/L 1
BUTYLBENZYLPHTHALATE 0.54 10.0 NO UG/L 1
3,3'-DICHLOROBENZIDINE 0.61 10.0 NO UG/L 1
BENZO(a)ANTHRACENE 0.66 10.0 NO UG/L 1
CHRYSENE 0.99 10.0 NO UG/L 1
BIS (2-ETHYLHEXYL) PHTHALATE 0.77 10.0 6.4 J UG/L 1
DI-N-OCTYL PHTHALATE 0.85 10.0 NO UG/L 1
BENZO(b)FLUORANTHENE 1.2 10.0 NO UG/L 1
BENZO(k)FLUORANTHENE 1.4 10.0 NO UG/L 1
BENZO(a)PYRENE 0.69 10.0 NO UG/L 1
INOENO(l,2,3-cd)PYRENE 0.75 10.0 NO UG/L 1
DIBENZO(a,h)ANTHRACENE 1.0 10.0 NO UG/L 1

Sample 300576-06, BNA'S (METHOD 8270) Page 2 of 3



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/09/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: BNA'S (METHOD 8270)
5644V Analytical Method: 8270B

Prep Method: 3510B

Field ID:
Desc/Location:
Sample Date:
Sample Time:
Matrix:
Amount Used:
% Moisture:

H16JAW55010300
WELL G55
06/24/1997
1445
WATER
1000 mL
NA

ARDL Lab No. :
Lab Filename:
Received Date:
Prep. Date:
Analysis Date:
QC Batch:
Level:

300576-06 (cont'd)

06/27/1997
07/01/1997
07/08/1997
B2330
LOW

Parameter
Method

Limit
Reporting

Limit Result
Data
Flag Units

Dilution
Factor

0.54 10.0 NO UG/L 1

Limits Results I
43-116 100% I
21-110 33% I..........
35-114 88%
10-123 77%
10-94 21%
33-141 98%

BENZO(g,h,i)PERYLENE

ISURROGATE RECOVERIES:
12-FLUOROBIPHENYL
12-FLUOROPHENOL
ID5 NITROBENZENE
12,4,6-TRIBROMOPHENOL
ID5 PHENOL
ID14 TERPHENYL
1 _

Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-06, BNA'S (METHOD 8270) Page 3 of 3



iF EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

.""""wab Name: ARDL, INC. Contract: IAAAP
H16JAW55010300

Lab Code: Case No.: 3G0576 SAS No.: SDG No.: ---

% Moisture: not dec. dec.

~oncentrated Extract Volume: 1000.0 ruL)

Sample wt/vol: 1000.0

~atrix: (soil/water) WATER Lab Sample ID: 300576-06

Lab File ID: >W8240

Date Received: 6/27/97

Date Extracted: 7/01/97

Date Analyzed: 7/08/97

Dilution Factor: 1.0

(g/mL) mL

1 . 0 (uL)

(low/med) LOW

Injection Volume:

Sevel:

GPC Cleanup: (Y/N) N pH: 7.4

Number TICs found: o
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I
I CAS NUMBER I COMPOUND NAME f RT I EST. CONC. 1 Q I
1================1============================1========1=============1=====1

1. I I I I I
","" 2. I ) I r I

3, I I I I
4. I I I I
5, I I 1 I
6. I I I I
7, I I I I
8. I I I I
9, I I I I

10. r 1 I I
11, I I
12. I ,
13. _
14, _
15, _
16. _
17. ....,..... _
18. _
19. _
20. _
21. _
22. _
23. _
24. _
25. _

I 26. _. _
.- 27. _
~,# 28, _

I 29. _
I 30. _
1 ---



EXPLOSIVES
(Method 8330)



ARDL, INC.
Rt. l5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-A-01-03-00 ARDL Lab No. : 300567-03
Desc/Location: H16-A Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 1650 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL QC Batch: B2319
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1

;""'..
2-NITROTOLUENE 0.37 1.3 2.9 UG/L 1

'......., ..- 3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 4.0 UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 2.1 UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 79%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300567-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/30/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-B-01-03-00 ARDL Lab No.: 300560-01
Desc/Location: H16B Lab Filename:
Sample Date: 06/16/1997 Received Date: 06/18/1997
Sample Time: 1730 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2307
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
l,3-DINITROBENZENE G.33 1.3 ND UG/I,. 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE '),44 1.3 ND UG/L 1

""""'"2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1 ["

3-NITROTOLUENE 0.27 1.3 ND UG/L 1 I
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1 I
4-NITROTOLUENE 0.39 1.3 ND UG/L 1 I
RDX 0.35 1.3 ND UG/L 1 I
NITROBENZENE 0.44 1.3 ND UG/L 1 I
HMX 0.43 1.3 ND UG/L 1 I
TETRYL 0.4 1.3 ND UG/L 1 I

I

ISURROGATE RECOVERIES: Limits Results I
11,4-DINITROBENZENE 4-120 71% I
I I

Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300560-01, EXPLOSIVES .~Page 1 of 1,
,....,y.,.,.



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/30/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-C-01-03-00 ARDL Lab No.: 300563-03
Desc/Location: H16C Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/19/1997
Sample Time: 1225 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2308
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1

",~,-J'''''' 2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1

"'- 2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1
3-NITROTOLUENE 0.27 1.3 NO UG/L· 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 79%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300563-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 06/30/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-D-01-03-00 ARDL Lab No. : 300563-01
Desc/Location: H16D Lab Filename:
Sample Date: 06/17/1997 Received Date: 06/19/1997
Sample Time: 1715 Prep. Date: 06/20/1997
Matrix: WATER Analysis Date: 06/26/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2308
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

l,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
l,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 ND UG/L 1

~:l\:.,

2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 ND UG/L 1
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 85%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300563-01, EXPLOSIVES



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Project No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-E-01-03-00 ARDL Lab No. : 300567-01
Desc/Location: 16-E TASK 16 Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 1445 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2319
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1

~,#iJIWf"o'" 2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
\".,... 2-NITROTOLUENE 0.37 1.3 NO UG/L 1

3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 83%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-01, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/03/1997

Project Name:
Proj ect No. :

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H-16-I-01-03-00 ARDL Lab No. : 300567-02
Desc/Location: H16-I Lab Filename:
Sample Date: 06/19/1997 Received Date: 06/21/1997
Sample Time: 2005 Prep. Date: 06/24/1997
Matrix: WATER Analysis Date: 06/27/1997
Amount Used: 770 mL Instrument ID:
Final Volume: 10 mL QC Batch: B2319
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 ND UG/L 1
1,3-DINITROBENZENE 0.33 1.3 ND UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 ND UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 ND UG/L 1
2,6-DINITROTOLUENE 0.44 1.:> ND UG/L 1

~2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 ND UG/L 1
2-NITROTOLUENE 0.37 1.3 2.2 UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 ND UG/L 1
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 0.35 1.3 0.47 J UG/L 1
NITROBENZENE 0.44 1.3 3.8 UG/L 1
HMX 0.43 1.3 ND UG/L 1
TETRYL 0.4 1.3 1.3 UG/L 1

ISURROGATE RECOVERIES: Limits Results
\1,4-DINITROBENZENE 4-120 83%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300567-02, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

,.,.(6

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H16JAW53010300 ARDL Lab No. : 300576-03
Desc/Location: WELL JAW 53 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1010 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: 82340
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1

,r""'"
2-NITROTOLUENE 0.37 1.3 NO UG/L 1

~1i""J' 3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 NO UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 NO UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 89%

I
Surrogate recoveries marked with '*' indicates they are outside standard limits.

Sample 300576-03, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Project No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H16JAW54010300 ARDL Lab No. : 300576-04
Desc/Location: WELL JAW 54 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1155 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2340
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1, 3, 5-TRINITROBENZENE 0.4 1.3· NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2,4,6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 10.0 UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 10.3 32.5 87.0 UG/L 25

~2-NITROTOLUENE 0.37 1.3 ND UG/L 1
3-NITROTOLUENE 0.27 1.3 ND UG/L 1
4-AMINO-2,6-DINITROTOLUENE 10.5 32.5 26.0 J UG/L 25
4-NITROTOLUENE 0.39 1.3 ND UG/L 1
RDX 70.6 260 1500 UG/L 200
NITROBENZENE 0.44 1.3 ND UG/L 1
HMX 10.7 32.5 210 UG/L 25
TETRYL 0.4 1.3 ND UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 83%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300576-04, EXPLOSIVES Page 1 of 1



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/11/1997

Project Name:
Proj ect No.:

IOWA ARMY AMM PLANT Analysis: EXPLOSIVES
5644V Analytical Method: 8330

Prep Method: METHOD

Field ID: H16JAW55010300 ARDL Lab No.: 300576-06
Desc/Location: WELL G55 -Sth-/ S-'" 7 Lab Filename:
Sample Date: 06/24/1997 Received Date: 06/27/1997
Sample Time: 1445 Prep. Date: 07/01/1997
Matrix: WATER Analysis Date: 07/08/1997
Amount Used: 770 mL QC Batch: B2340
% Moisture: NA Level: LOW

Method Reporting Data Dilution
Parameter Limit Limit Result Flag Units Factor

1,3,5-TRINITROBENZENE 0.4 1.3 NO UG/L 1
1,3-DINITROBENZENE 0.33 1.3 NO UG/L 1
2, 4, 6-TRINITROTOLUENE 0.38 1.3 NO UG/L 1
2,4-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2,6-DINITROTOLUENE 0.44 1.3 NO UG/L 1
2-AMINO-4,6-DINITROTOLUENE 0.41 1.3 NO UG/L 1
2-NITROTOLUENE 0.37 1.3 NO UG/L 1

....,~ 3-NITROTOLUENE 0.27 1.3 NO UG/L 1
4-AMINO-2,6-DINITROTOLUENE 0.42 1.3 NO UG/L 1
4-NITROTOLUENE 0.39 1.3 NO UG/L 1
RDX 0.35 1.3 0.870 J UG/L 1
NITROBENZENE 0.44 1.3 NO UG/L 1
HMX 0.43 1.3 3.9 UG/L 1
TETRYL 0.4 1.3 NO UG/L 1

ISURROGATE RECOVERIES: Limits Results
11,4-DINITROBENZENE 4-120 89%

I
Surrogate recoveries marked with I * I indicates they are outside standard limits.

Sample 300576-06, EXPLOSIVES Page 1 of 1
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 ~

Lab Report No: 300567 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-16-A-01-03-00 ARDL No: 300567-03 (cont'd)
Sampling Loc'n: H16-A Received: 06/21/1997

Sampling Date: 06/19/1997 Matrix: WATER
Sampling Time: 1650 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 44.6 MG/L 3010 6010A 06/23/97 06/25/97 P2144

SODIUM, DISSOLVED 0.40 48.3 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 ND MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 0.12 MG/L 3010 6010A 06/23/97 06/25/97 P2144

ZINC, DISSOLVED 0.0050 0.080 MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 501 MG/L NONE 310.1 NA 06/26/97 06274233

CHLORIDE La 1.5 MG/L NONE 300.0 NA 06/25/97 0630'---
CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 06304.:'1

CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.6 PH UNITS NONE 9040A NA 06/23/97 06274234
SOLIDS, TOTAL DISSOLVED 40.0 461 MG/L NONE 160.1 NA 06/23/97 06274236
SOLIDS, TOTAL SUSPENDED 2.5 8.6 MG/L NONE 160.2 NA 06/23/97 06274235

SULFATE 2.5 ND MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/23/97 06274237

TOTAL ORGANIC CARBON 1.0 3.7 MG/L NONE 415.1 NA 06/26/97 06274232

Sample 300567-03, Inorganic Analyses Page 2 of 2
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ARDL, INC.
l··..... ···..... Rt. 15E, Mt. Vernon Airport Industri~l Park

"
Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/30/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-16-B-,01-03-00 ARDL No: 300560-01
Sampling Loc'n: H16B Received: 06/18/1997

Sampling Date: 06/16/1997 Matrix: WATER
Sampling Time: 1730 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 8.1 MG/L 3010 6010A 06/20/97 06/23/97 P2143
ALUMINUM, DISSOLVED 0.050 2.1 MG/L 3005 6010A 06/23/97 06/23/97 P2142

ANTIMONY 0.020 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ARSENIC 0.00050 0.0037 MG/L 3020 7061 06/23/97 06/24/97 BH2716
ARSENIC, DISSOLVED 0.00050 0.00059 MG/L 3005 7061 06/23/97 06/24/97 BH2715

BARIUM 0.010 0.2 MG/L 3010 6010A 06/20/97 06/23/97 P2143
BARIUM, DISSOLVED 0.010 0.12 MG/L 3005 6010A 06/23/97 06/23/97 P2142

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143

<:::ERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
CADMIUM 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143

CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
CALCIUM 0.10 79.7 MG/L 3010 6010A 06/20/97 06/23/97 P2143

CALCIUM, DISSOLVED 0.10 68.2 MG/L 3005 6010A 06/23/97 06/23/97 P2142
CHROMIUM 0.0050 0.076 MG/L 3010 6010A 06/20/97 06/23/97 P2143

CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
COBALT 0.0050 0.0098 MG/L 3010 6010A 06/20/97 06/23/97 P2143

COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
COPPER 0.010 0.016 MG/L 3010 6010A 06/20/97 06/23/97 P2143

COPPER, DISSOLVED 0.010 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
IRON 0.050 17.6 MG/L 3010 6010A 06/20/97 06/23/97 P2143

IRON, DISSOLVED 0.050 1.4 MG/L 3005 6010A 06/23/97 06/23/97 P2142
LEAD 0.0010 0.0076 MG/L 3020 7421 06/23/97 06/24/97 F2146

LEAD, DISSOLVED 0.0010 NO MG/L 3005 7421 06/23/97 06/24/97 F2145
MAGNESIUM 0.10 28.7 MG/L 3010 6010A 06/20/97 06/23/97 P2143

MAGNESIUM, DISSOLVED 0.10 26.3 MG/L 3005 6010A 06/23/97 06/23/97 P2142
MANGANESE 0.0050 0.44 MG/L 3010 6010A 06/20/97 06/23/97 P2143

MANGANESE, DISSOLVED 0.0050 0.19 MG/L 3005 6010A 06/23/97 06/23/97 P2142
MERCURY 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0900

MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0901
NICKEL 0.020 0.068 MG/L 3010 6010A 06/20/97 06/23/97 P2143

NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
POTASSIUM 1.5 2.5 MG/L 3010 6010A 06/20/97 06/23/97 P2143

POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
SELENIUM 0.00050 0.0011 MG/L 3020 7741 06/23/97 06/24/97 BH2718

SELENIUM, DISSOLVED 0.00050 0.0013 MG/L 3005 7741 06/23/97 06/24/97 BH2717
SILVER 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143

,"""",#

Sample 300560-01, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300560 Report Date: 06/30/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

~)

Field ID: H-16-B-01-03-00 ARDL No: 300560-01 (cont'dl
Sampling Loc'n: H16B Received: 06/18/1997

Sampling Date: 06/16/1997 Matrix: WATER
Sampling Time: 1730 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 16.9 MG/L 3010 6010A 06/20/97 06/23/97 P2143

SODIUM, DISSOLVED 0.40 16.4 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 NO MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 0.025 MG/L 3010 6010A 06/20/97 06/23/97 P2143

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 0.052 MG/L 3010 6010A 06/20/97 06/23/97 P2143

ZINC, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 329 MG/L NONE 310.1 NA 06/20/97 0627~9

CHLORIDE 1.0 1.9 MG/L NONE 300.0 NA 06/25/97 063C ,.
CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 0630"' ....{0

CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.4 PH UNITS NONE 9040A NA 06/20/97 06274228
SOLIDS, TOTAL DISSOLVED 40.0 334 MG/L NONE 160.1 NA 06/20/97 06274231
SOLIDS, TOTAL SUSPENDED 10.0 469 MG/L NONE 160.2 NA 06/20/97 06234205

SULFATE 2.5 21.2 MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 06/20/97 06274230

TOTAL ORGANIC CARBON 1.0 NO MG/L NONE 415.1 NA 06/19/97 06234207

Sample 300560-01, Inorganic Analyses
~
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-16-C-01-03-00 ARDL No: 300563-03
Sampling Loc'n: H16C Received: 06/19/1997

Sampling Date: 06/17/1997 Matrix: WATER
Sampling Time: 1225 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.79 MG/L 3010 6010A 06/20/97 06/23/97 P2143
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ANTIMONY 0.020 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ARSENIC 0.00050 0.00052 MG/L 3020 7061 06/23/97 06/24/97 BH2716
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/23/97 06/24/97 BH2715

BARIUM 0.010 0.14 MG/L 3010 6010A 06/20/97 06/23/97 P2143
BARIUM, DISSOLVED 0.010 0.14 MG/L 3005 6010A 06/23/97 06/23/97 P2142

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
~BERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 GOIOA 06/23/97 06/23/97 P2142

CADMIUM 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
~ CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

CALCIUM 0.10 55.2 MG/L 3010 6010A 06/20/97 06/23/97 P2143
CALCIUM, DISSOLVED 0.10 56.8 MG/L 3005 6010A 06/23/97 06/23/97 P2142

CHROMIUM 0.0050 0.018 MG/L 3010 6010A 06/20/97 06/23/97 P2143
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

COBALT 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

COPPER 0.010 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

IRON 0.050 2.2 MG/L 3010 6010A 06/20/97 06/23/97 P2143
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

LEAD 0.0010 0.0021 MG/L 3020 7421 06/23/97 06/24/97 F2146
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/23/97 06/24/97 F2145

MAGNESIUM 0.10 20.2 MG/L 3010 6010A 06/20/97 06/23/97 P2143
MAGNESIUM, DISSOLVED 0.10 20.8 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MANGANESE 0.0050 0.16 MG/L 3010 6010A 06/20/97 06/23/97 P2143
MANGANESE, DISSOLVED 0.0050 0.13 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MERCURY 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0900
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0901

NICKEL 0.020 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

POTASSIUM 1.5 1.9 MG/L 3010 6010A 06/20/97 06/23/97 P2143
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

SELENIUM 0.00050 ND MG/L 3020 7741 06/23/97 06/24/97 BH2718
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 06/23/97 06/24/97 BH2717

.".'>"""''''-.

SILVER 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143'.,-,
Sample 300563-03, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 07/02/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H-16-C-01-03-00
H16C
06/17/1997
1225

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inorganics

300563 - 03 (cont' d)
06/19/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep

Method
Analysis

Method
Prep
Date

Analysis
Date

Run
Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM, DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
2.5
2.5
1.0
1.0

ND
18.3
19.1

ND
ND
ND
ND

0.023
0.0073

259
1.3

ND
ND
ND

7.5
245
60.8
4.9

NO
1.3

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

06/23/97
06/20/97
06/23/97
06/23/97
06/23/97
06/20/97
06/23/97
06/20/97
06/23/97

NA
NA

06/26/97
06/26/97

NA
NA
NA
NA
NA
NA
NA

06/23/97
06/23/97
06/23/97
06/24/97
06/23/97
06/23/97
06/23/97
06/23/97
06/23/97
06/20/97
06/25/97
06/26/97
06/26/97
06/25/97
06/20/97
06/20/97
06/20/97
06/25/97
06/20/97
06/19/97

P2142
P2143
P2142
F2148
F2147
P2143
P2142
P2143
P2142

06274229
063r~1

063 (, .0
06304239
06304241
06274228
06274231
06234205
06304241
06274230
06234207

Sample 300563-03, Inorganic Analyses
'...........
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ARDL, INC.
...,.~Vh'-"" Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864,-
Lab Report No: 300563 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-16-D-01-03-00 ARDL No: 300563-01
Sampling Loc'n: H16D Received: 06/19/1997

Sampling Date: 06/17/1997 Matrix: WATER
Sampling Time: 1715 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ANTIMONY 0.020 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ARSENIC 0.00050 ND MG/L 3020 7061 06/23/97 06/24/97 BH2716
ARSENIC, DISSOLVED 0.00050 NO MG/L 3005 7061 06/23/97 06/24/97 BH2715

BARIUM 0.010 0.087 MG/L 3010 6010A 06/20/97 06/23/97 P2143
BARIUM, DISSOLVED 0.010 0.087 MG/L 3005 6010A 06/23/97 06/23/97 P2142

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
~3ERYLLIUM, DISSOLVED 0.0010 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

CADMIUM 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
............. CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

CALCIUM 0.10 56.0 MG/L 3010 6010A 06/20/97 06/23/97 P2143
CALCIUM, DISSOLVED 0.10 59.3 MG/L 3005 6010A 06/23/97 06/23/97 P2142

CHROMIUM 0.0050 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

COBALT 0.0050 NO MG/L 3010 6010A 06/20/97 06/23/97 P2143
COBALT, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142

COPPER 0.010 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

IRON 0.050 0.13 MG/L 3010 6010A 06/20/97 06/23/97 P2143
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

LEAD 0.0010 0.0016 MG/L 3020 7421 06/23/97 06/24/97 F2146
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/23/97 06/24/97 F2145

MAGNESIUM 0.10 20.5 MG/L 3010 6010A 06/20/97 06/23/97 P2143
MAGNESIUM, DISSOLVED 0.10 21.6 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MANGANESE 0.0050 0.11 MG/L 3010 6010A 06/20/97 06/23/97 P2143
MANGANESE, DISSOLVED 0.0050 0.12 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MERCURY 0.00020 NO MG/L 7470 7470 06/23/97 06/23/97 C0900
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0901

NICKEL 0.020 NO MG/L 3010 6010A 06/20/97 06/23/97 P2143
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

POTASSIUM 1.5 ND MG/L 3010 6010A 06/20/97 06/23/97 P2143
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

SELENIUM 0.00050 NO MG/L 3020 7741 06/23/97 06/24/97 BH2718
SELENIUM, DISSOLVED 0.00050 0.00062 MG/L 3005 7741 06/23/97 06/24/97 BH2717

SILVER 0.0050 NO MG/L 3010 6010A 06/20/97 06/23/97 P2143
"k..,
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300563 Report Date: 07/02/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H-16-D-01-03-00
H16D
06/17/1997
1715

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inorganics

300563-01 (cont'd)
06/19/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep

Method
Analysis

Method
Prep
Date

Analysis
Date

Run
Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM, DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
2.0
2.5
1.0
1.0

ND
14.7
15.2

ND
ND
ND
ND
ND

0.011
224

ND
ND
ND
ND

7.5
238
3.1
29.1

ND
ND

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

06/23/97
06/20/97
06/23/97
06/23/97
06/23/97
06/20/97
06/23/97
06/20/97
06/23/97

NA
NA

06/26/97
06/26/97

NA
NA
NA
NA
NA
NA
NA

06/23/97
06/23/97
06/23/97
06/24/97
06/23/97
06/23/97
06/23/97
06/23/97
06/23/97
06/20/97
07/02/97
06/26/97
06/26/97
07/02/97
06/20/97
06/20/97
06/20/97
07/02/97
06/20/97
06/19/97

P2142
P2143
P2142
F2148
F2147
P2143
P2142
P2143
P2142

06274229
0702 """'"
0630... {)
06304239
07024244
06274228
06274231
06234205
07024244
06274230
06234207

Sample 300563-01, Inorganic Analyses
~

Page 2 of 2" ..,,,#





ARDL, INC.
Rt. 1.5E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300567 Report Date: 07/02/1997

f?roject Name: IOWA ARMY AMM PLANT . malysis: Inorganics
Project No: 5644V

Field ID: H-16-E-01-03-00 ARDL No: 300567-01 (cont'dl
Sampling Lac' n: 16 -E TASK 16 Received: 06/21/1997

Sampling Date: 06/19/1997 Matrix: WATER
Sampling Time: 1445 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 28.4 MG/L 3010 6010A 06/23/97 06/25/97 P2144

SODIUM, DISSOLVED 0.40 30.9 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 ND MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 0.025 MG/L 3010 6010A 06/23/97 06/25/97 P2144

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 481 MG/L NONE 310.1 NA 06/26/97 06274233

CHLORIDE 1.0 1.2 MG/L NONE 300.0 NA 06/25/97 06304~.

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 0630
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.5 PH UNITS NONE 9040A NA 06/23/97 06274234
SOLIDS, TOTAL DISSOLVED 40.0 481 MG/L NONE 160.1 NA 06/23/97 06274236
SOLIDS, TOTAL SUSPENDED 2.0 ND MG/L NONE 160.2 NA 06/23/97 06274235

SULFATE 2.5 21.9 MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/23/97 06274237

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 06/26/97 06274232

Sample 300567-01, Inorganic Analyses Page 2 of 2
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ARDL, INC.,-, Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

,",..,

Lab Report No: 300567 Report Date: 07/02/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H-16-I-01-03-00 ARDL No: 300567-02
Sampling Loc'n: H16-1 Received: 06/21/1997

Sampling Date: 06/19/1997 Matrix: WATER
Sampling Time: 2005 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ANTIMONY 0.020 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

ARSENIC 0.00050 0.00071 MG/L 3020 7061 06/23/97 06/24/97 BH2716
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 06/23/97 06/24/97 BH2715

BARIUM 0.010 0.34 MG/L 3010 6010A 06/23/97 06/25/97 P2144
BARIUM, DISSOLVED 0.010 0.35 MG/L 3005 6010A 06/23/97 06/23/97 P2142

BERYLLIUM 0.0010 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
BERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142,,-..,

0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97CADMIUM P2144
~ CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

CALCIUM 0.10 92 .6 MG/L 3010 6010A 06/23/97 06/25/97 P2144
CALCIUM, DISSOLVED 0.10 100 MG/L 3005 6010A 06/23/97 06/23/97 P2142

CHROMIUM 0.0050 0.0056 MG/L 3010 6010A 06/23/97 06/25/97 P2144
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

COBALT 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

COPPER 0.010 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

IRON 0.050 2.1 MG/L 3010 6010A 06/23/97 06/25/97 P2144
IRON, DISSOLVED 0.050 1.4 MG/L 3005 6010A 06/23/97 06/23/97 P2142

LEAD 0.0010 0.0018 MG/L 3020 7421 06/23/97 06/24/97 F2146
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 06/23/97 06/24/97 F2145

MAGNESIUM 0.10 31.7 MG/L 3010 6010A 06/23/97 06/25/97 P2144
MAGNESIUM, DISSOLVED 0.10 35.0 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MANGANESE 0.0050 0.080 MG/L 3010 6010A 06/23/97 06/25/97 P2144
MANGANESE, DISSOLVED 0.0050 0.079 MG/L 3005 6010A 06/23/97 06/23/97 P2142

MERCURY 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0900
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/23/97 06/23/97 C0901

NICKEL 0.020 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 06/23/97 06/23/97 P2142

POTASSIUM 1.5 1.8 MG/L 3010 6010A 06/23/97 06/25/97 P2144
POTASSIUM, DISSOLVED 1.5 1.5 MG/L 3005 6010A 06/23/97 06/23/97 P2142

SELENIUM 0.00050 ND MG/L 3020 7741 06/23/97 06/24/97 BH271B
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 06/23/97 06/24/97 BH2717

SILVER 0.0050 ND MG/L 3010 6010A 06/23/97 06/25/97 P2144
'..... ,.
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ARDL, INC.
Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 -....

wab Report No: 300567 Report Date: 07/02/1997

?roj ect Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field 10: H-16-I-01-03-00 ARDL No: 300567-02 (cont'd)
Sampling Loc'n: H16-1 Received: 06/21/1997

Sampling Date: 06/19/1997 Matrix: WATER
Sampling Time: 2005 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
SODIUM 0.40 43.1 MG/L 3010 6010A 06/23/97 06/25/97 P2144

SODIUM. DISSOLVED 0.40 49.8 MG/L 3005 6010A 06/23/97 06/23/97 P2142
THALLIUM 0.0010 ND MG/L 3020 7841 06/23/97 06/24/97 F2148

THALLIUM, DISSOLVED 0.0010 NO MG/L 3005 7841 06/23/97 06/23/97 F2147
VANADIUM 0.0050 NO MG/L 3010 6010A 06/23/97 06/25/97 P2144

VANADIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 06/23/97 06/23/97 P2142
ZINC 0.0050 0.56 MG/L 3010 6010A 06/23/97 06/25/97 P2144

ZINC, DISSOLVED 0.0050 0.073 MG/L 3005 6010A 06/23/97 06/23/97 P2142
ALKALINITY 5.0 506 MG/L NONE 310.1 NA 06/26/97 06274233

CHLORIDE 1.0 1.4 MG/L NONE 300.0 NA 06/25/97 06304~

CYANIDE, DISSOLVED 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 0630"-
CYANIDE, TOTAL 0.010 NO MG/L 9012 9012 06/26/97 06/26/97 06304239
NITRATE-NITRITE 1.5 NO MG/L NONE 300.0 NA 06/25/97 06304241

pH 0.10 7.6 PH UNITS NONE 9040A NA 06/23/97 06274234
SOLIDS, TOTAL DISSOLVED 40.0 459 MG/L NONE 160.1 NA 06/23/97 06274236
SOLIDS, TOTAL SUSPENDED 2.0 5.4 MG/L NONE 160.2 NA 06/23/97 06274235

SULFATE 2.5 NO MG/L NONE 300.0 NA 06/25/97 06304241
SULFIDE, TOTAL 1.0 NO MG/L NONE 376.1 NA 06/23/97 06274237

TOTAL ORGANIC CARBON 1.0 4.1 MG/L NONE 415.1 NA 06/26/97 06274232
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ARDL, INC.

Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864,

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H16JAW53010300 ARDL No: 300576-03
Sampling Loc'n: WELL JAW 53 Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1010 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 0.1 MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 0.00078 MG/L- 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 0.00055 MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.099 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.1 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
,-ElERYLLIUM, DISSOLVED 0.0010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
'-' CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 56.8 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 61.7 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 0.27 MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 ND MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 20.4 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 22.2 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.41 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 0.38 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 1.7 MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721

SILVER 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
~.....•
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

~Mt. Vernon, Illinois 62864
j

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H16JAW53010300 ARDL No: 300576-03 (cont'd)
Sampling Loc'n: WELL JAW 53 Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1010 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 13 .1 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 14.2 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 0.0075 MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 262 MG/L NONE 310.1 NA 07/08/97 07094~

CHLORIDE 1.0 3.3 MG/L NONE 300.0 NA 07/02/97 0707~

CYANIDE, DISSOLVED 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034:;" ..::
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034245
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.0 PH UNITS NONE 9040A NA 06/30/97 07034247
SOLIDS, TOTAL DISSOLVED 40.0 263 MG/L NONE 160.1 NA 06/30/97 07034248
SOLIDS, TOTAL SUSPENDED 2.0 ND MG/L NONE 160.2 NA 06/30/97 07034249

SULFATE 2.5 6.1 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/30/97 07034250

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 07/09/97 07104275
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ARDL, INC.
/"",""",,,, Rt. lSE, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864
\''''>

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: ImlA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H16JAW54010300 ARDL No: 300576-04
Sampling Loc'n: WELL JAW 54 Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1155 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM. DISSOLVED 0.050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 NO MG/L 3020 7061 07/01/97 07/02/97 BH2720
ARSENIC, DISSOLVED 0.00050 ND MG/L 3005 7061 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.OB7 MG/L 3010 6010A 07/01/97 07/02/97 P2160
BARIUM, DISSOLVED 0.010 0.091 MG/L 3005 6010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
,.-BERYLLIUM , DISSOLVED 0.0010 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CADMIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 49.0 MG/L 3010 6010A 07/01/97 07/02/97 P2160
CALCIUM, DISSOLVED 0.10 53.3 MG/L 3005 6010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
CHROMIUM, DISSOLVED 0.0050 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COBALT, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
COPPER, DISSOLVED 0.010 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

IRON 0.050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
IRON, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

LEAD 0.0010 NO MG/L 3020 7421 07/01/97 07/02/97 F2162
LEAD, DISSOLVED 0.0010 NO MG/L 3005 7421 07/01/97 07/02/97 F2161

MAGNESIUM 0.10 20.3 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MAGNESIUM, DISSOLVED 0.10 22.2 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 0.01 MG/L 3010 6010A 07/01/97 07/02/97 P2160
MANGANESE, DISSOLVED 0.0050 0.00B6 MG/L 3005 6010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 NO MG/L 7470 7470 06/30/97 06/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 06/30/97 06/30/97 C0906

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
NICKEL, DISSOLVED 0.020 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
POTASSIUM, DISSOLVED 1.5 NO MG/L 3005 6010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 0.0011 MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 0.0011 MG/L 3005 7741 07/01/97 07/02/97 BH2721

SILVER 0.0050 NO MG/L 3010 6010A 07/01/97 07/02/97 P2160
'~wc.,_""
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ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864 .""""

Lab Report No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H16JAW54010300 ARDL No: 300576-04 (cont'd)
Sampling Loc'n: WELL JAW 54 Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1155 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

SILVER, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
SODIUM 0.40 20.7 MG/L 3010 6010A 07/01/97 07/02/97 P2160

SODIUM, DISSOLVED 0.40 22.4 MG/L 3005 6010A 07/02/97 07/02/97 P2159
THALLIUM 0.0010 ND MG/L 3020 7841 07/01/97 07/03/97 F2165

THALLIUM, DISSOLVED 0.0010 ND MG/L 3005 7841 07/01/97 07/03/97 F2164
VANADIUM 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

VANADIUM, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ZINC 0.0050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160

ZINC, DISSOLVED 0.0050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159
ALKALINITY 5.0 206 MG/L NONE 310.1 NA 07/08/97 07094265

CHLORIDE 1.0 10 MG/L NONE 300.0 NA 07/02/97 07074~

CYANIDE, DISSOLVED 0.010 ND fvlG/L 9012 9012 06/30/97 06/30/97 07034.
CYANIDE, TOTAL 0.010 ND MG/L 9012 9012 06/30/97 06/30/97 07034245
NITRATE-NITRITE 1.5 ND MG/L NONE 300.0 NA 07/02/97 07074254

pH 0.10 7.1 PH UNITS NONE 9040A NA 06/30/97 07034247
SOLIDS, TOTAL DISSOLVED 40.0 248 MG/L NONE 160.1 NA 06/30/97 07034248
SOLIDS, TOTAL SUSPENDED 2.0 ND MG/L NONE 160.2 NA 06/30/97 07034249

SULFATE 2.5 37.3 MG/L NONE 300.0 NA 07/02/97 07074254
SULFIDE, TOTAL 1.0 ND MG/L NONE 376.1 NA 06/30/97 07034250

TOTAL ORGANIC CARBON 1.0 ND MG/L NONE 415.1 NA 07/09/97 07104275
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ARDL, INC.,_. Rt. 15E, Mt. Vernon Airport Industrial Park
Mt. Vernon, Illinois 62864

Lab Report: No: 300576 Report Date: 07/10/1997

Project Name: IOWA ARMY AMM PLANT Analysis: Inorganics
Project No: 5644V

Field ID: H16JAW55010300 ARDL No: 300576-06
Sampling Loc'n: WELL G55 SA-05>/ Received: 06/27/1997

Sampling Date: 06/24/1997 Matrix: WATER
Sampling Time: 1445 Moisture: NA

Detection Prep Analysis Prep Analysis Run
Analyte Limit Result Units Method Method Date Date Number

ALUMINUM 0.050 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ALUMINUM, DISSOLVED 0.050 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ANTIMONY 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P2160
ANTIMONY, DISSOLVED 0.020 ND MG/L 3005 6010A 07/02/97 07/02/97 P2159

ARSENIC 0.00050 0.00079 MG/L 3020 70G1 07/01/97 07/02/97 BH272 0
ARSENIC, DISSOLVED 0.00050 0.000G5 MG/L 3005 70G1 07/01/97 07/02/97 BH2719

BARIUM 0.010 0.099 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
BARIUM, DISSOLVED 0.010 0.1 MG/L 3005 G010A 07/02/97 07/02/97 P2159

BERYLLIUM 0.0010 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
/~ BERYLLIUM. DISSOLVED 0.0010 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

\"., ... CADMIUM 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
CADMIUM, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

CALCIUM 0.10 59.0 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
CALCIUM, DISSOLVED 0.10 G2.4 MG/L 3005 G010A 07/02/97 07/02/97 P2159

CHROMIUM 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
CHROMIUM, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

COBALT 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
COBALT, DISSOLVED 0.0050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

COPPER 0.010 ND MG/L 3010 G010A 07/01/97 07/02/97 P21GO
COPPER, DISSOLVED 0.010 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

IRON 0.050 0.075 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
IRON, DISSOLVED 0.050 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

LEAD 0.0010 ND MG/L 3020 7421 07/01/97 07/02/97 F21G2
LEAD, DISSOLVED 0.0010 ND MG/L 3005 7421 07/01/97 07/02/97 F21G1

MAGNESIUM 0.10 19.5 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
MAGNESIUM, DISSOLVED 0.10 20.9 MG/L 3005 G010A 07/02/97 07/02/97 P2159

MANGANESE 0.0050 O.lG MG/L 3010 G010A 07/01/97 07/02/97 P21GO
MANGANESE, DISSOLVED 0.0050 0.19 MG/L 3005 G010A 07/02/97 07/02/97 P2159

MERCURY 0.00020 ND MG/L 7470 7470 OG/30/97 OG/30/97 C0905
MERCURY, DISSOLVED 0.00020 ND MG/L 7470 7470 OG/30/97 OG/30/97 C090G

NICKEL 0.020 ND MG/L 3010 6010A 07/01/97 07/02/97 P21GO
NICKEL, DISSOLVED 0.020 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

POTASSIUM 1.5 1.8 MG/L 3010 G010A 07/01/97 07/02/97 P21GO
POTASSIUM, DISSOLVED 1.5 ND MG/L 3005 G010A 07/02/97 07/02/97 P2159

SELENIUM 0.00050 ND MG/L 3020 7741 07/01/97 07/02/97 BH2722
SELENIUM, DISSOLVED 0.00050 ND MG/L 3005 7741 07/01/97 07/02/97 BH2721

SILVER 0.0050 ND MG/L 3010 G010A 07/01/97 07/02/97 P2160" ......

Sample 30057G-OG, Inorganic Analyses Page 1 of 2



ARDL, INC.
Rt. 15E, Mt. Vernon Airport Industrial Park

Mt. Vernon, Illinois 62864

Lab Report No: 300576 Report Date: 07/10/1997

Project Name:
Project No:

Field ID:
Sampling Loc'n:

Sampling Date:
Sampling Time:

IOWA ARMY AMM PLANT
5644V

H16JAW55010300
WELL G55
06/24/1997
1445

Analysis:

ARDL No:
Received:

Matrix:
Moisture:

Inorganics

300576-06 (cont'd)
06/27/1997
WATER
NA

Analyte
Detection

Limit Result Units
Prep

Method
Analysis

Method
Prep
Date

Analysis
Date

Run
Number

SILVER, DISSOLVED
SODIUM

SODIUM, DISSOLVED
THALLIUM

THALLIUM. DISSOLVED
VANADIUM

VANADIUM, DISSOLVED
ZINC

ZINC, DISSOLVED
ALKALINITY

CHLORIDE
CYANIDE, DISSOLVED

CYANIDE, TOTAL
NITRATE-NITRITE

pH
SOLIDS, TOTAL DISSOLVED
SOLIDS, TOTAL SUSPENDED

SULFATE
SULFIDE, TOTAL

TOTAL ORGANIC CARBON

0.0050
0.40
0.40

0.0010
0.0010
0.0050
0.0050
0.0050
0.0050
5.0
1.0

0.010
0.010
1.5
0.10
40.0
2.0
2.5
1.0
1.0

ND
14.9
15.3

ND
ND
ND
ND

0.055
ND

252
1.9

ND
ND
ND

7.5
286

ND
22.0

ND
1.1

MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

PH UNITS
MG/L
MG/L
MG/L
MG/L
MG/L

3005
3010
3005
3020
3005
3010
3005
3010
3005
NONE
NONE
9012
9012
NONE
NONE
NONE
NONE
NONE
NONE
NONE

6010A
6010A
6010A

7841
7841

6010A
6010A
6010A
6010A
310.1
300.0

9012
9012

300.0
9040A
160.1
160.2
300.0
376.1
415.1

07/02/97
07/01/97
07/02/97
07/01/97
07/01/97
07/01/97
07/02/97
07/01/97
07/02/97

NA
NA

06/30/97
06/30/97

NA
NA
NA
NA
NA
NA
NA

07/02/97
07/02/97
07/02/97
07/03/97
07/03/97
07/02/97
07/02/97
07/02/97
07/02/97
07/08/97
07/02/97
06/30/97
06/30/97
07/02/97
06/30/97
06/30/97
06/30/97
07/02/97
06/30/97
07/09/97

P2159
P2160
P2159
F2165
F2164
P2160
P2159
P2160
P2159
0709~
0707,
o7 0 3 '!':'fS

07034245
07074254
07034247
07034248
07034249
07074254
07034250
07104275
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Sheet1

1 0.0000 0.0000 0.0056 0.0067 1 0.0000 0.0056 0.0087 0.0000 0.0000 1 0.0000 0.0056 0.0067 OOסס.0 0.0000

1996 12 0.0000 0.0000 0.0010 0.0015 1998 12 0.0000 0.0010 0.0015 OOסס.0 0.0000 '996 12 OOסס.0 0.0010 0.0015 0.0000 0.0000
11 0.0000 0.0000 0.0015 0.0023 11 OOסס.0 0.0015 0.0023 O.ooo<i 0.0000 11 0.0000 0.0015 0.0023 0.0000 0.0000
10 0.0000 0.0000 0.0065 0.0101 10 0.0800 0.0065 0.0101 0.0043 0.1345 10 0.0000 0.0065 0.0101 0.0000 0.0000

9 0.0009 0.001( 0.0012 0.0019 9 OOסס.0 0.0009 0.0014 OOסס.0 0.0000 9 0.0200 0.0009 0.0014 0.0002 0.0047
6 0.0014 0.0022 0.0020 0.0031 8 0.4000 0.0014 0.0022 0.0047 0.1449 8 0.0200 0.0014 0.0022 0.0002 0.0072

7 0.0012 0.0019 0.0029 0.0045 7 0.0242 0.0012 0.0019 0.0002 0.0075 7 0.011( 0.0012 0.0019 0.0001 0.0035

6 0.0014 0.0022 0.0027 0.0042 6 0.0000 0.0014 0.0022 0.0000 0.0000 6 0.0000 0.0014 0.0022 0.0000 0.0000
5 0.0022 0.0034 0.0046 0.0071 5 0.0100 0.0022 0.0034 0.0002 0.0057 5 0.0000 0.0022 0.0034 0.0000 0.0000

4 0.0009 0.0014 0.0015 0.0023 4 0.0200 0.0009 0.0014 0.0002 0.0045 4 0.0000 0.0009 0.0014 OOסס.0 0.0000
3 OOסס.0 OOסס.0 OOסס.0 OOסס.0 3 OOסס.0 OOסס.0 0.0000 OOסס.0 0.0000 3 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.0000 0.0000 OOסס.0 0.0000 2 OOסס.0 0.0000 0.0000 0.0000 OOסס.0 2 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.0000 0.0000 OOסס.0 0.0000 1 0.0000 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 OOסס.0 I--'O-'.O~OOO~-t---+----+----t

1995 12 0.0000 OOסס.0 0.0000 0.0000 1995 12 0.0000 0.0000 0.0000 OOסס.0 0.0000 1995 12 0.0000 0.0000 0.0000 0.0000 0.0000
11 0.0000 0.0000 0.0000 0.0000 11 OOסס.0 0.0000 0.0000 0.0000 0.0000 11 0.0000 OOסס.0 0.0000 0.0000 0.0000
10 OOסס.0 OOסס.0 0.0000 OOסס.0 10 OOסס.0 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000 0.0000

9 0.0000 OOסס.0 OOסס.0 OOסס.0 9 OOסס.0 0.0000 OOסס.0 OOסס.0 0.0000 9 OOסס.0 OOסס.0 0.0000 0.0000 0.0000
8 0.0000 OOסס.0 OOסס.0 OOסס.0 6 OOסס.0 0.0000 OOסס.0 0.0000 0.0000 8 0.0000 0.0000 0.0000 0.0000 0.0000
7 0.0016 0.0025 0.0017 0.0026 7 0.0000 0.0016 0.0025 OOסס.0 0.0000 7 0.0000 0.0016 0.0025 0.0000 0.0000

1--+_-j_"'6_1-__-:'0."'0000::=__--t"'0':.000:::;0:t-0:'.::0000::=+-:'0."'0000::=+__r-r-_-+---:8'-+__",0'",ססoo:::;_--+_",0'",00:;00::---+",0'",00:;0;:0+__",0'",00:;00::--+_-:0:,;.0;:000=---+---t-_+---:6:-+_-",0,:.0::00:;0:---t__-:;0;::.0:;00",0:-.-_-+0:,.::000;:::0t-0:,':;0;0:;0",0--+---:O:,;.O;:OO:;O;--t-__ f----j----t
5 0.0000 0.0000 OOסס.0 OOסס.0 5 OOסס.0 OOסס.0 0.0000 OOסס.0 0.0000 5 0.0000 0.0000 0.0000 0.0000 0.0000
4 0.0000 OOסס.0 0.0026 0.0040 4 0.1000 0.0028 0.0040 0.0022 0.0651 4 0.0400 0.0026 0.0040 0.0009 0.0260

3 0.0000 0.0000 0.0000 OOסס.0 3 0.0000 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000 0.0000

1--+_-j_..2_1-__"'0."'0000::=__--t"'0':.00::'0:;0:t-0:'.::00::2"'5+"'0."'00:;3;:9+__r-r-_-+--:2:-+_-",0':.;17:;:00:;.-_+_-:,0.",00:;2,;5_+:,0.",00:;3:;9t-_",0.",00:;3:;5_--+---:0:';.0;:9;:93;--t---+__t--:;2:-+_-"'0':.0:-16:;6:.----t---:;0;::.0:;0:;:25:-.---+0:'.::00;:3:-9t-0:'.::000:::-3-+.--:;0.:;.0:;:09::7:-t I-. _
1 0.0000 0.0000 0.0017 0.0026 1 0.1755 0.0017 0.0026 0.0025 0.0772 1 0.0366 0.0017 0.0026 0.0005 0.0181

1994 12 0.0000 0.0000 0.0022 0.0034 1994 12 0.0975 0.0022 0.0034 0.0016 0.0555 1994 12 0.9000 0.0022 0.0034 0.0165 0.5122
11 0.0000 0.0000 0.0017 0.0028 11 0.1000 0.0017 0.0026 0.0014 0.0426 11 0.0025 0.0017 0.0026 0.0000 0.0011
10 OOסס.0 0.0000 0.0016 0.0025 10 0.5900 0.0016 0.0025 0.0079 0.2442 10 0.3200 0.0016 0.0025 0.0043 0.1324

9 0.0000 0.0000 0.0016 0.0026 9 0.2400 0.0018 0.0026 0.0036 0.1116 9 0.0400 0.0018 0.0026 0.l)()0",6'--1_0",.::.01:.:6::.6_,__-I-- -I--__._-}
8 0.0000 0.0000 0.0016 0.0028 8 0.0600 0.0018 0.0026 0.0009 0.0279 6 0.0000 0.0018 0.0026 0.0000 0.0000

7 0.0000 0.0000 0.0012 0.0019 7 0.0400 0.0012 0.0019 0.0004 0.0124 7 0.0000 0.0012 0.0019 0.0"'00"'0'--1_0"'.0::.0:.:0"'0-t__-I-- -I-- -}
6 0.0000 0.0000 0.0019 0.0029 6 0.0580 0.0019 0.0029 0.0009 0.0276 6 0.0060 0.0019 0.0029 0.0001 0.0029

5 OOסס.0 OOסס.0 0.0015 0.0023 5 0.2229 0.0015 0.0023 0.0028 0.0865 5 0.0600 0.0015 0.0023 0.0010 0.0310
4 OOסס.0 OOסס.0 0.0015 0.0023 4 0.2262 0.0015 0.0023 0.0026 0.0649 4 0.0562 0.0015 0.0023 0.0007 0.0211
3 0.0000 0.0000 0.0016 0.0025 3 0.0000 0.0016 0.0025 OOסס.0 0.0000 3 0.0000 0.0016 0.0025 0.0000 0.0000
2 0.0000 0.0000 0.0016 0.0025 2 0.5000 0.0016 0.0025 0.0067 0.1669 2 0.6000 0.0016 0.0025 0.0080 0.2243
1 OOסס.0 0.0000 0.0018 0.0028 1 0.0400 0.0016 0.0028 0.0006 0.0166 1 OOסס.0 0.0016 0.0028 0.0000 0.0000

---
1993 12 0.0000 0.0000 0.0043 0.0067 1993 12 0.2500 0.0043 0.0067 0.0090 0.2781 1993 12 0.0300 0.0043 0.0067 0.0011 0.0334

11 0.0000 0.0000 0.0029 0.0045 11 0.5466 0.0029 0.0045 0.0132 0.3966 11 0.0000 0.0029 0.0045 OOסס.0 0.0000

10 OOסס.0 OOסס.0 0.0026 0.0040 10 0.0550 0.0026 0.0040 0.0012 0.0370 10 0.0550 0.0026 0.0040 0.0012 0.0370

9 0.0000 OOסס.0 0.0019 0.0029 9 0.1050 0.0019 0.0029 0.0017 0.0516 9 0.1625 0.0019 0.0029 0.l)()=:26'--1_::.0."'07:.:9"'9-l__-I-- -I-- -}
8 0.0000 0.0000 0.0026 0.0040 6 0.1700 0.0026 0.0040 0.0037 0.11(3 8 0.2000 0.0026 0.0040 0.0043 0.1345

7 0.0000 0.0000 0.0032 0.0050 7 0.0125 0.0032 0.0050 0.0003 0.0103 7 0.0075 0.0032 0.0050 0.0002 0.0062
6 0.0000 OOסס.0 0.0026 0.0040 6 0.0120 0.0026 0.0040 0.0003 0.0078 6 0.0020 0.0026 0.0040 0.0000 0.0013

5 0.0000 0.0000 0.0009 0.0014 5 0.0200 0.0009 0.0014 0.0002 0.0047 5 OOסס.0 0.0009 0.0014 OOסס.0 0.0000
4 0.0000 0.0000 0.0034 0.0053 4 0.1250 0.0034 0.0053 0.0035 0.1064 4 0.0225 0.0034 0.0053 0.OQ06 0.0192

3 OOסס.0 0.0000 0.0024 0.0037 3 0.0000 0.0024 0.0037 0.0000 0.0000 3 0.0000 0.0024 0.0037 0.0000 0.0000

2 0.0000 0.0000 0.0015 0.0023 2 0.1466 0.0015 0.0023 0.0016 0.0514 2 0.0266 0.0015 0.0023 0.0003 0.0093
1 OOסס.0 0.0000 0.0010 0.0015 1 0.1100 0.0010 0.0015 0.0009 0.0285 1 0.3100 0.0010 0.0015 0.0026 0.0802

1992 12 OOסס.0 0.0000 0.0016 0.0028 1992 12 0.0800 0.0018 0.0028 0.0012 0.0373 1992 12 OOסס.0 0.0018 0.0028 0.0000 0.0000 ._

11 OOסס.0 0.0000 0.002.4 0.0037 11 0.0850 0.0024 0.0037 0.0017 0.0511 11 0.1375 0.0024 0.0037 0.0026 0.0626

10 0.0000 OOסס.0 0.0006 0.0012 10 0.0375 0.0008 0.0012 0.0003 0.0078 10 0.0200 0.0008 0.0012 0.0001 0.0041

9 0.0000 OOסס.0 0.001. 0.0022 9 OOסס.0 0.0014 0.0022 0.0000 0.0000 9 0.0000 0.0014 0.0022 0.0000 0.0000

8 0.0000 0.0000 0.0004 0.0006 6 OOסס.0 0.0004 0.0006 0.0000 0.0000 8 0.0075 0.0004 0.0006 0.0000 o.ooo~_ -'+---1---
7 0.0000 0.0000 0.0035 0.0054 7 OOסס.0 0.0035 0.0054 0.0000 0.0000 7 0.0000 0.0035 0.0054 0.0000 0.0000

6 0.0000 OOסס.0 0.0014 0.0022 6 0.0300 0.0014 0.0022 0.0004 0.0105 6 OOסס.0 0.0014 0.0022 0.0000 O"'.OO=OO"--I--__f I__
5 OOסס.0 0.0000 0.0015 0.0023 5 OOסס.0 0.0015 0.0023 OOסס.0 0.0000 5 0.0000 0.0015 0.0023 0.0000 0.0000

1--+_-+--,4,--, 0.0000 0.0000 0.0021 0.0032 4 0.0000 0.0021 0.0032 0.0000 0.0000 4 OOסס.0 0.0021 0.0032 0.0000 ~~ .___ __ _ ._

~-+_...._.:.3_ _ I OOסס.0 0.0000 0.0012 0.0019 3 0.0300 0.0012 0.0019 '0.0093 3 0.0200 0.0012 0.0019 0.0002 0.0062 \,+-__-1

}
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1989 12 0.0000 0.0000 0.0000 0.0000 19B9 12 0.0000 00000 0.0000 0.0000 00000

11 0.0000 0.0000 0.0000 0.0000 "0.0000 0.0000 0.0000 00000 0.0000

1 0,0333 0.0000 00000 0.0000 00000

1-+--+--+-------+---+---+---+---+-1-9-BB-+~:!';;B~')~~%JI'~)TIiZ!~ji~~er::iiiillU~I':!'~I!!\~_
10 0,0000 0.0000 10 0.0000

9 00000 0.0000 9 0.0000

I----+_--j__--t- +-_-+__-t____+---+--__+--"B-f---O"'.O:.:O:.:O...O_--t- ---,f--__+_-'O::.:.OOOO _+-_+.....::B-1--:.:0."'00:.:0"-0--+------+--t---+--.--i---+-----t--.--
7 0.0000 0.0000 7 0.0000

6 0.0000 0.0000 __+---"6-\--...0"'00,,0,,0--+------+-__+--.-

f--+_ __+----t---------t----+---t--__+---+--__+--"5-f--'0"'.0:.:0:.:0...0-4-----c--+_-,0,-,.0000 5 0.0000
4 0.0000 0.0000 0.0000

----

1----+_--j__--t- +__-+__-t__.-t -t--_ __+--"3--f---0"'.0:.:0:.:0"-0---+--__f--_+_~O'_'.O:.:O"'OO'__---j __+--+---I--::--+-....:.:O..o.OO:.:O.o.O--+--_---+--r_----\-----1--+----- ---
2 0.0000 0.0000 0.0000
1 0.0000 0,0000 0.0000

--="-=--+------j----+---t-----j----j---.- -----

1987 12 0.0000 00000 1987 12 0.0000

11 0.0000 11 0.0000

10 0.0000 10 0.0000

9 0.0000 9 0.0000

8 00000 B 0.0000
7 0.0000 7 0.0000

6 0.0000 6 0.0000

5 0.0000 5 0.0000

3 0.0000 3 0.0000

2 0.0000 2 0.0000
1 00000 1 00000
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Sheet1

TF YEAR MOrID< AVE DISCHARGE (MGD) CFS MAX DIS CFS PARAMETER YEAR MOrID< AVE CONC (m9n) NPDES FLOW (MGD) CFS NPDES LOADING LOAD(LBS) AME~. ~~~ ~~-!,ONC (m9nl NPDES FLOW (MGD) CFs NPD~.LOADING .L2~~~1-- .
022 1997 3 0.0000 0.0000 0.0002 0.0003 RDX+HMX 1997 3 0.0000 00002 00003 0.0000 00000 TNT 1997 3 0.0000 0.0002 0.0003 __0.0000 __ ~ 0-- _

2 0.0000 0.0000 0.0009 0.0014 2 0.0300 0.0009 0.0014 0.0002 0.0063 2 0.0000 0.0009 0.0014 0.0000 +--,o-"occo~OO~+-_-+_.__

1 0.0000 0.0000 0.0005 0.0008 1 0.0000 0.0005 0.0008 0.0000 0.0000 1 0.0000 0.0005 0.0008 0.0000 0.0000

1996 12 0.0000 0.0000 0.0008 0.0009 1996 12 0.0000 0.0006 0.0009 0.0000 0.0000 1996 ._....'l-.. 00000 0.0006 00009 _~~_._~QQ _
11 0.0000 0.0000 0.0005 0.0008 11 00000 0.0005 00008 0.0000 0.0000_ 11 0.0000 0.0005 00008 a 0000 __~O~OO:-:O~O_I__-j- _

10 0.0000 0.0000 0.0005 0.0008 10 0.0000 0 0005 00008 00000 0.0000 'a 0.0000 0.0005 0.0008 I----"-QCl~ __~ __
9 0.0005 0.0008 0.0005 0.0008 9 00000 0 0005 0.0008 00000 0.0000 9 0.0000 0.0005 0.0008 0.0000 00000

8 0.0006 0.0009 0.0006 0.0009 8 0.0000 0.0006 00009 0.0000 0.0000 -+ 8 0.0000 0.0006 0.0009 0.0000 O."'.O"'OO"'O,--!- _

7 0.0001 0.0002 0.0002 0.0003 7 0.0000 0.0001 0.0002 0.0000 0.0000 7 0.0000 0.0001 0.0002 00000 0.0000 --

6 0.0006 0.0009 0.0006 0.0009 6 0.0000 0.0006 0.0009 0.0000 0.0000 8 0.0000 0.0006 00009 0.0000 0.0000

4 0.0006 0.0009 0.0008 0.0012 0.0000 0.0006 0.0009 0.0000 0.0000 4 0.0000 0.0006 0.0009 0.0000 0.0000

3 0.0011 0.0017 0.0016 0.0025 0.8333 0.0011 0.0017 0.0076 02371 3 0.6500 0.0011 0.0017 0.0060 0.1850

2 0.0005 00008 0.0006 0.0009 0.0000 0.0005 0.0008 0.0000 00000 2 00000 0.0005 00008 0.0000 ---'O-'.OccOO:-:O~t-_ _+----1
1 0.0005 0.0008 0.0006 0.0009 0.0000 0.0005 0.0008 0.0000 0.0000 1 0.0000 0.0005 0.0008 0.0000 0.0000

1995 12 0.0000 0.0000 0.0000 0.0000 1995 12 0.0000 0.0000 0.0000 0.0000 0.0000 1995 12 00000 0.0000 0.0000 O.OQ~......Q..O"O:::O::.O_+--+_

11 0.0006 0.0009 0.0008 0.0012 11 0.0000 0.0006 0.0009 0.0000 0.0000 11 00000 0.0006 0.0009 0.0020::'_-+---'0-"OccOO~0~t-_+__._

10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 00000 0.0000 _~O-,.O.OcO:-:O~t-_ _+__.- .. _
9 00008 0.0012 0.0011 0.0017 9 0.0000 0.0008 0.0012 0.0000 0.0000 9 0.0000 0.0008 0.0012 0.0000 0.0000

8 00007 0.0011 00007 0.0011 8 0.0000 0.0007 0.0011 0.0000 0.0000 8 0.0000 0.0007 00011 0,2222...... _ ......2,"'00"'0.::.0_+---+----
7 00141 0.0218 0.0141 0.0218 7 0.0000 0.0141 0.0218 0.0000 00000 7 00000 0.0141 00218 0.0000 0.0000

6 0.0000 0.0000 0.0006 0.0009 6 0.4450 0,0006 0.0009 0.0022 0.0668 6 0.2450 0,0006 0,0009 0.0012 00366

5 0.0000 0.0000 0.0011 0.0017 5 0.0000 0.0011 0.0017 0.0000 0.0000 5 0.0000 0.0011 00017 0.0000 ~2200.. + 1

4 0.0000 0.0000 0.0006 0.0009 4 0.0600 00006 0.0009 0.0003 0.0090 4 0.0000 0.0006 00009 O,~_O_0002.. _

3 0.0000 0.0000 0.0005 0.0008 3 0.0000 0.0005 0.0008 0.0000 0.0000 3 0.0000 0.0005 0.0008 0.0000 0.0000

2 00000 0.0000 0.0006 0.0009 2 0.0000 00006 0.0009 0.0000 00000 2 0.0000 00006 00009 0.0000 00000

1 0.0000 0.0000 0.0007 0.0011 1 0.0166 00007 0.0011 0.0001 00030 1 0.0066 0.0007 0.0011 0.0000 0.0012

:.:••..••.:'.'.'••:':: •.:',.,::.•,'.:••:'..:••:'..:•••':::•••,::.:.::...••.:':•.:::••.:::::.:::.:.•::::.. ::.•:.::: •.:.~:.:.'~.:,:.;..::.:.:.:::.':':.:.::....•.•:..:., .:.,..,:.•,.,.. ::.::.:::..'...•:.!f..;.,.••.-:..~.:.:.:.. :.•~•.;..:.~~..•:.:.:.•.:.•:•.:.:•.:.•'.•:•.•:.:•.•:':..•:.:'.:::::.'.:.••:·:••:.:.••.•. :.:'::.::.~..:.•:e·:.:.· ~.:.:..l.:.•:...•.•:.•:.:.•:•.:.•:•.:.~.;,.:.'::.~.~..:.::..:.;.::".:.::..:.•::.:.•.:.:.:..::':.•:. 9:.".:.:.~.'.:.:.':.'f!.:.:..;.::':..•.'.:'.:.:.:.:'.•... ':'.•:•.:.:.:'.•:':.::.'.:.::.:,:,.:.::::.:i:.'.;:.·.,.::':::.::':::.':.':;:'.:.','::,:::.:'::.:'::,.:.,.:::'.:•.:':'::::.:': '::::::::":'%@~::'.::::::::::::::::::::::::.~%M#g::::@!@:::: :;:.:.ii:o.W.:::.·:.: :.•::.:.':.'."::'.• ':.':'.':.::'.':.:.:' ::::.:: ::.!ii:¥@:::;:.( ··::.~.Mm:.::.:~#.i#:'.)".'.'A§;jii:ii;jiW~i:Qi@".,. 0:"""" ."'+' o~.+·" ..._+' :;:::,:::;:::::: ::::',':"':'ii,~~:,:":":"""":,,:,:,,',,,,,,,,,:::::, :'::':":""'~\i1i!'::i\'AA'~~':::':':':::"::i.l:~~~"":::::;:: ",:,:,,::: ,:,:",::,,:::};:::::;::::;:::::::::: ::;:::;::, :::: ::::;::~:b~W: ::::::::,,::,:::::::,: ::::::,:: ,:,:: '::::'::AW:,jl.:~@!:,::::::::':':)l:'!l!!\l{:;::::':':""::::':':::,:", ,::::::::: :::\l:J.l!!b~::~JI!;i;w.t::
1994 12 0.0000 0.0000 0.0005 0,0008 1994 12 0.0000 0.0005 0.0006 0.0000 0.0000 1994 12 0.0000 0.0005 0.0008 0.0000 _~..9.~'_I---- _

11 0.0000 0.0000 0.0006 0.0009 11 0.1500 00006 0.0009 0.0008 00225 11 0.0033 0.0006 00009 00000 00005
10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 00000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000 0:0000 --f-.--..

9 0.0000 0.0000 0.0005 0.0008 9 0.0000 0.0005 00008 0.0000 0.0000 9 0.0500 0.0005 00008 0.0002 0.0065

8 0.0000 0.0000 0.0006 00009 8 0.0200 0.0006 0.0009 0.0001 0.0031 8 0.0200 0.0006 0.0009 0.0001 0.0031

0.0000 0.0000 0.0004 0.0006 4 0.0100 00004 0.0006 0.0000 0.0010 4 0.0000 0.0004 0.0006 0.0000 0.0000

0.0000 0.0000 0.0017 0.0026 3 0.1533 0.0017 0.0026 0.0022 0.0674 3 0.1500 0.0017 0.0026 0.0021 0.0660

11 0.0000 0.0000 0.0005 0.0008 11 0.0000 00005 0.0008 0.0000 0.0000 11 0.0000 0.0005 0.0008 0.0000 0.0000

10 0.0000 0.0000 0.0005 0.0008 10 0.0100 0.0005 0.0008 0.0000 0.0013 10 0.0000 0.0005 0.0008 0.0000 0.0000

9 0.0000 0.0000 0.0009 0.0014 9 0.0000 0.0009 0.0014 0.0000 0.0000 9 0.0000 0.0009 0.0014 0.0000 0.0000

8 0.0000 0.0000 0.0007 0.0011 8 0.0500 0.0007 0.0011 0.0003 0.0091 8 0.0100 0.0007 0.0011 0.0001 0.0018

6 0.0000 0.0000 0.0013 0.0020 6 0.0000 0.0013 0.0020 0.0000 0.0000 8 0.0000 0.0013 0.0020 0.0000 0.0000

5 0.0000 0.0000 0.0030 0.0046 5 0.0325 00030 0.0046 0.0008 0.0252 5 0.0075 0.0030 0.0046 0.0002 0.0:::0.::.58=-+-__+ _
4 0.0000 0.0000 0.0010 0.0015 4 0.0475 0.0010 0.0015 00004 0.0119 4 0.0100 0.0010 0.0015 0.0001 00025

3 0.0000 0.0000 0.0011 0.0017 3 0.0000 0.0011 0.0017 0.0000 0.0000 3 0.0400 0.0011 0.0017 0.0004 0.0114 --r----

~~i.il.ik.....~if,ji~.jj
1992 12 0.0000 0.0000 0.0018 0.0028 1992 12 0.3100 0.0018 0.0028 0.0047 0.1443 1992 12 0.2500 0.0018 0.0028 0.0038 ._ 0.1~__ . ._

11 0.0000 0.0000 0.0018 0.0028 11 0.0400 00018 00028 0.0006 0.0180 11 0.0400 0.0018 0.0028 00008 f_-"0-".0""8"'0'-f-_.+ _

10 0.0000 0.0000 0.0011 0.0017 10 0.0400 00011 00017 0.0004 0.01 \4 1-. 10 0.0400 0.0011 0.0017 0.0004 0.0114

9 0.0000 0.0000 0.0010 0.0015 9 0.0080 0.0010 0.0015 0.0001 00016 9 0.0000 0.0010 0.0015 0.0000 0.0000

1- ........ 1
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~1fI;~~;~~;jJJ!J,Jli~!11~t~fl'\~~1iI\:1!~j~~~,~!;,~I~~~ill~:
10 0.0000 0.0000 0.0003 0,0005 10 0.0000 0.0003 0.0005 0.0000 0.0000 _'_0_~9000 0.0003 00005 0.0000 0.0000 _

9 0.0000 0.0000 0.0001 0.0002 9 0.0000 0.0001 0.0002 00000 0,0000 9 0.0000 0.0001 0.0002 O.000Q._ ~~---l------

8 00000 0.0000 0.0001 0.0002 8 0.0000 0.0001 00002 0.0000 00000 8 0.0000 0.0001 __~90~ __9Jl000_f-,..0"'.0"'00"'0_f-__-+_
7 0.0001 00002 0.0004 0.0006 7 0.0000 0.0001 0.0002 0.0000 0.0000 7 0.0000 0.0001 __ ....2.:E~02 0.0000 0.0000

6 00001 0.0002 0.0003 0.0005 6 0.0000 0.0001 00002 0.0000 0.0000 6 0.0400 0.0001 0.0002 0.0000 0.0010

5 00001 0.0002 0.0002 0.0003 5 0.9100 0.0001 00002 0.0008 00235 5 0.3200 0.0001 0.0002 0.0003 0.0083

4 0.0001 0.0002 0.0002 0.0003 4 0.7400 0.0001 00002 00006 00185 4 0.1800 0.0001 0.0002 00002 0.0045

:3 0.0001 0.0002 0.0002 0.0003 :3 0.4500 0.0001 0.0002 0.0004 0.Q116 3 0.1600 0.0001 O.O~02 0.0001 0.0041

2 0.0005 0.0008 0.00'6 0.0025 2 08400 00005 0.0008 0.0035 0.0981 2 0.2800 0.0005 0.0008 _",0.",00"'.'-2_+--"0,,,.0,,,32,.7_f-_+ --}
1 0.0001 0.0002 0.0002 0.0003 1 0.1200 0.0001 0.0002 0.0001 0.0031 1 0.0000 0.0001 0.0002 j 0.0000 0.0000

1990 12 0.0001 00002 0.0001 0.0002 1990 12 0.0700 0.0001 0.0002 0.0001 0.0018 1990 12 0.1700 0.000' O.Q~ _ ~! 00044:::::::::::\l:'AA~~;~:~9.~~:
" 0.0001 0.0002 0.0001 0.0002 "0.0000 0.0001 0.0002 0.0000 0.0000 "0.0500 0.0001 0.0002 0.0000 0.0013 1
'A 0.0001 0.0002 0.0003 0.0005 'A 0.0400 0.0001 0.0002 0.0000 0.0010 10 0.0300 0.0001 0.0002 0.0000 0.0008 ._

9 0.0001 0.0002 0.0001 0.0002 9 0.0500 0.0001 0.0002 0.0000 0.0013 9 0.0500 0.000' 0.0002 ,0"'.0"'00;:0'--+--'O"'.0,,0,,'3"--+__-+ -f
8 0.0001 0.0002 0.0002 0.0003 8 0.0200 0.0001 0.0002 0.0000 0.0005 8 0.0300 0.0001 0.0002 0.0000 0.0008

7 0.0001 0.0002 0.0002 0.0003 7 0.0300 0.0001 0.0002 0.0000 0.0008 7 0.0200 0.0001 09~ 0.0000 0.0005

6 0.0001 0.0002 0.0003 0.0005 6 00200 00001 0.0002 0.0000 00005 6 0.0100 0.0001 0.0002 0.000~_-f---:0c:.0,,-00::.:3'--t-_-I- _

5 0.0001 0.0002 0.0004 0.0006 5 00200 0.0001 0.0002 0.0000 0.0005 5 0.0100 0.0001 00002 _~9 _-\_-"'0."'00,,0".3--1__+- 1
4 0.0001 0.0002 0.0003 0.0005 4 0.0200 0.0001 0.0002 0,0000 0.0005 0.0100 0.0001 0.0002 0,0000 0.0003

3 0,0001 0.0002 0.0002 0.0003 3 0.0200 0.0001 0.0002 0.0000 0.0005 0.0100 0.0001 0.0002 0.0000 0.0003

2 0.0001 0.0002 0.0008 0.0012 2 0.0300 0.0001 0.0002 0.0000 0.0007 0.0500 0.0001 __~e02. 0.0000 0.0012

1989 12 0.0001 0.0002 0.0002 0.0003 1989 12 0.1000 0.0001 0.0002. 0.0001 0.0026 1989 12 0.4800 0.0001 O.9QQ~ . ~~ _
11 0.0001 0.0002 0.0002 0.0003 11 0.0600 0.0001 0.0002 0.0001 0.0015 11 0.0400 0.0001 0.0002 0.0000 _1--"-0".0"-01"'0_1-_+ _

10 0.0001 0.0002 0.0001 0.0002 10 0.0800 0.0001 0.0002 0.0001 0.0021 10 0.0400 0.(1001 0.Ou02 0.0000 0.0010 _

9 0.0001 00002 0.0001 00002 9 0.0200 0.000' 0.0002 0.0000 0.0005 9 0.0100 0.0001 00002 0.0000 aOOO~ _

8 0.0001 0.0002 0.0001 0.0002 8 0.0200 0.0001 0.0002 0.0000 0.0005 8 0.0100 0.0001 0.g002 0.0000' 0.0003

7 0,0001 0.0002 0.0001 0.0002 7 0.0200 0.0001 0.0002 0.0000 0.0005 7 0.0100 0.0001 o.~~~ 0.0000 0.0003

__". 6 . 0.0001 0.0002 0.0001 0.0002 6 0.0200 0.0001 0.0002 00000 0.0005 8 00200 0.0001 0.0002 0.0000 0.0005

I--+--i::::::::::~::::::i:::i:i:i.i.:::.:~;~:::::::::::::::::::::::::~lI::}:::.:;®::::::::;W~: : ~.~~~~ a a ~.~~~~ : ~~:~~ ~.~~~~ ~.~~~~ ~~~~~
3 0.0200 00000 3 0.0100 0.0000 00000 0.0000

2 0.0200 0.0000 2 0.0000 0.0000 0.0000 0.0000

'A 0.2000 10 1.0000 0.0000 -'0"'.0"'0,0.0"--__1 --1__-1 _
9 0.6500 9 0.5500 0.0000 00000

8 2.5000 8 0.1200 0.0000 00000

7 0.9000 7 0.1200 0.0000 a 0000

6 0.5000 6 0.1300 00OQ!l.._O.OOOO... _

5 0.3800 5 0.0800 0.0000 0.0000

4 0.1500 4 0.0800 0.0000 0.0000

3 02BOO 3 00300 _"-O.=OO::.:O"'O+-_"-O."'OO"'O"'O_-f- -I-__i- -f
1--I-_--1__-+ +-__-+ + __!- +-__1----'2_!-_"'0."'53;:0"'0__-+_____ 2 0.2300 a QOOO 0.0000

1 0.3600 1 0.1000 0 0000 0.0000

I-+--+--t-------+--+---+--+----+--'::::::;~~:::::::·:::::i:r~~::::::::. '- ---~:::.::i::I:::::::::::·:.:·~.~~;{r~-----------.-.~o_
1987 12 0.2500 1987 12 0.0500 0.0000 00000

f--f-_--I__+ +-_--1 -f-__+-__._+_+-'-"'-+-_-"-O"'.O"'OO"O_--1 +_--1 -1-_.__ 11 0.0000 0.0000 00000
10 01300 10 00000 0.0000 0.0000

f--f-_--I__-I- +-_--1 -f-__+- +_+--:9'-+-_-"-0-'.1"'50"'0'---I__ 9 0.0000 0.0000 0.0000 ~- .. -~. r-:::::::::::::::-
1-_-+_--I__-+ +-_--1 -f-__+- +_+--'8'--+-_"'0"'.4"'80"'0'---! -+__1 -1-__ 8 0.0000 0.0000 _-'0"'.0"'0"'00'--_1 -+ . _

f-+_-+__+ +-_-t + __i- +-_+-'-7_i-_"'0.:::38"'0"'0_-t +_-+ +-__ 7 0.1000 00000 0.0000 . ._

f-+_-+__+ +-__-t + __i- +-__+--"6_l-_"'0..:;23;:0"'0_-t -+--t-----+------:-. 6 0.1800 a 0"'00"'0,f-_"'0"'.0"'00"'0'--_-+ -f- _
5 0.3000 5 00000 0.0"'00"'0,f-_"'0"'.0"'00"'0'---+ -f-__

f--+_--I1-_+ +_-! -f-__i- +_+--'4'-+-_"'0-'.7"'00"'0'----I +_--1 +_ 4 00800 0.0000~OO =_
3 1.3000 . I-- ~_f--03000 0.0000 0.0000 --f----II

\--+__1-_-+ +_-1 -t__+- +_+-'2'--+-_"'0-':2"'00;:0'--1 +__-j~___ 2 0.0500 00900 0'0000 .. __.:-==::
1 0 0500 1 0 0500 0 0000 0 0000
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TF YEAR MONTH AV~ DISCHARGE (MGD) CFS MAX DISCHARGE CFS ARAMETE YEAR MONTH AVE CONe (mgll) FL0Y" (MGD) CFS LOI-\ ..... ,,~G lOAO(lBS) AME YEAR MONTH AVE CONe (mg/l) NPDES FLOW (MGO) C£~~~~OAD~~tJ:.2~~~~_ _ __._1---- . _
032 1997:) 0.0000 0.0000 0.0000 0.0000 RDX+HMX 1997 3 00000 00000 00000 00000 00000 TNT 1997:) 0.0000 00000 __I 0.0000~o__t--E 0000 ..--_

2 0.0000 0.0000 0.0000 0.0000 2 00000 0 0000 0.0000 0.0000 0.0000 2 0.0000 00000 0.0000 0.0000 0.0000

1 0.0000 0.0000 0.0157 0.0243 1 0.0000 00157 00243 I] 0000 0 0000 1 0.0900 0.0157 0.0243 0,0118 0.3655

~iIl!'!8i!}*l!riM\1~~,~,:j~~ iWllio~!~!!'i~:!r~;:;;;;;;;;;;jli.\'\ii~~!i~;~!!,i I~tli.i.o ..• .:
11 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0 0000 0,0000 0.0000 11 0.0000 0.0000 00000 0_0000 0000,,0'-_1__+ ,_
10 0.0000 0.0000 00000 0.0000 10 0.0000 0.0000 0.0000 0.0000 00000 e-~ 0.0000 0.0000 00000 _ !!..o~_ ~Qoo~_f-- . _
9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0 0000 0.0000 9 0.0000 0.0000 OOOoe 0.0000 0.0000 . _

8 0.0000 0.0000 0.0000 0.0000 8 0.0000 00000 0.0000 0.0000 0.0000 00000 0.0000 0.0000 O.Q~t--0""vO,O",o,-o_+__+- +-_

7 0.0000 0.0000 0.0000 0.0000 7 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000

6 0.0000 0.0000 O.ODOO 0.0000 6 0.0000 0.0000 0.0000 00000 00000 0.0000 00000 0.0000 0.0000 f--"o".o"'oo'''o'_f--_-+- -+ _
5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00"'00'____j-"'0."'00"'0,,0_j--+----/--

4 0.0000 0.0000 0.0000 0.0000 4 00000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 00000 0.0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000

2 0.0000 0.0000 0.0000 0.0000 2 0.0000 0.0000 00000 0.0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000

1995 12 0.0000 0.0000 0.0000 0.0000 1995 12 0.0000 0.0000 0.0000 0.0000 0.0000 1995 12 .f'...... 0.0000 0.0000 0.0000 0.0000 0.0000 --/---+----1--

11 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0.0000 0,0000 0.0000 11 0.0000 0.0000 0.0000 00000 0.0000

10 00000 0.0000 0.0000 0.0000 10 0.0000 00000 00000 0.0000 0.0000 10 00000 00000 0.0000 0.0000__1--'0".0~00~0'--+--_+---+----

9 0.0000 0.0000 0.0000 00000 9 00000 00000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000 --1-'0""0"0"'00,,--+-__~ ~ _

8 0.0000 00000 0.0000 00000 8 0.0000 0.0000 0.0000 0.0000 00000 8 00000 0.0000 0.0000 o,e~ _,,-0,O"O,~O"O--/ +_----+_---

7 0.0000 0.0000 0.0000 00000 7 0.0000 00000 0.0000 0.0000 0.0000 7 0.0000 0.0000 0.0000 0.0000 0.0000

6 0.0000 0.0000 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000 0.0000 6 0.0000 00000 0.0000 O.OO~l--O,,,OO,,O,,0_j--+_--+_-----
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9 0.0058 0.0090 0.0203 0,0314 0 9 0,1100 0 0,0058 0,0090 0,0053 0,1650 9 0.0200 a 0.0058 0.0090 0.0010 0,0300

8 0.0057 0.0088 0,0170 0.0283 0 8 0.1300 a 0.0057 0.0088 0.0062 0.1917 8 0.0000 a 0,0057 0,0088 0.0000 0,0000

7 0.0085 0.0132 0,0223 0.0345 0 7 0.1100 a 0,0085 0.0132 0,0078 0.2419 7 0.0000 0 0.0085 0,0132 0.0000 0.0000

6 0.0074 0.0114 0.0176 0.0272 0 8 0,1300 0 0.0074 0,0114 0,0080 0.2408 8 0,0100 a 0,0074 0.0114 0.0008 0.9185

5 00091 0.0141 0.0317 0,0490 a 5 0,0200 0 0.0091 0.0141 0,0015 0.0471 5 0.0200 0 0.0091 0,0141 0,0015 0,0471

4 0.0349 0,0540 0.0408 0.0831 0 4 2,6800 0 0.0349 0,0540 0.7805 23.4145 4 0.8400 0 0.0349 0.0540 0,1864 5.5915

3 0,0359 0.0555 0,0631 0.0978 0 3 0.9000 a 0,0359 0,0555 0,2696 8.3580 3 0.1200 0 0.0359 0.0555 0.0359 1.1144

2 0.0083 0.0128 0.0132 0.0204 0 2 0.1800 a 0,0083 0.0128 0,0125 0.3491 2 0.0300 0 0,0083 0.0128 0,0021 0.0582

1 0.0111 0,0172 0.0244 0.0378 0 1 0.2200 a 0.0111 0.0172 0.0204 0.6317 1 0.0400 0 0.0111 0.0172 0.0037 0.1149

SUM 0.1267 0.1960 0.2623 0.4058 4.4800 SUM 0.2144 1,1118 33,6398 1,0100 SUM 0,2144 0.2374 7.1663 0.8060 SUM LOAD

AVE 0.0108 0.0163 0.0219 0.0338 AVE 0,0179 0.0926 AVE 0.0179 0.9196 0,1124 SUM LOADING

1995 12 0.0058 0.0090 0.0067 0.0104 0 1995 12 0.8500 0 0.0058 0.0090 0.0315 0.9752 1995 12 0,2900 a 0.0058 0,0090 0.0140 0.4351

11 0.0084 0.0099 0.0077 0.0119 0 11 0.3068 0 0.0064 0,0099 0,0164 0,4912 11 0.1018 0 0.0084 0.0099 0.0054 0.1628

10 0.0711 0.1100 0.0723 0.1119 a 10 0,2200 a 0.0711 0.1100 0.1305 4.0463 10 0.1800 0 0.0711 0.1100 0,1068 3.3108

9 0.0762 0.1179 0.0853 0.1320 0 9 0.0300 0 0.0762 0.1179 0.0191 0.5913 9 0.1500 a 0.0762 0.1179 0.0954 2.9567

8 0.0691 0.1069 0.0742 0.1148 a 8 0.0000 5 0.0691 0.1069 0.0000 0.0000 8 0.1300 0 0.0691 0.1069 0.0750 2,3237

7 0.0081 0.0125 0.0138 0.0210 0 7 0.0000 5 D.om" 0.0125 0,0000 0.0000 7 0.0100 0 0,0081 0.0125 0.0007 0.0210

6 0.0000 0.0000 0.0109 0.0169 0 6 0.1170 0 0.0109 0.0189 0.9106 0,3193 6 0.0240 0 0.9109 0.0169 0.0022 0.0855

5 0.0000 0.0000 0.0121 0.0'87 0 5 0.0000 5 0,0'21 0.0187 0.0000 0,0000 5 0.0073 0 0.0121 0.0187 0,0007 0.0228

4 0,0000 0.0000 0.0123 0.0190 a 4 0.0500 0 0.0'23 0.0'90 0,0051 01540 4 0.0071 3 0.0123 0.0190 0.0007 0.0219

3 0.0000 0.0000 0.0111 0.0172 0 3 0.7100 0 0.0111 0.0172 0.0658 2.0387 3 0,0225 3 0.0111 0.0172 0.0021 0.0646

2 0,0000 0.0000 0.0071 0.0110 0 2 0.5333 0 0.0071 0.0110 . 0.0316 0,8847 2 0.0033 3 0.0071 0.0110 0.0002 0.0055

1 0.0000 0.0000 3 1 0.0000 3 1 0.0000 3 0.0000 0.0000 0.0000 0.0000

SUM 0.2367 0.3882 0.3133 0.4848 2.6189 SUM 0.4490 0.4032 9.5007 0,9258 SUM 0.4490 0.3032 9.3902 18.8909 SUM LOAD

AVE 0.0197 0,0305 0,0281 0.0404 AVE 0.0374 0.0336 AVE 00374 0,0253 0.0589 SUM LOADING

1994 12 0.0000 0.0000 0.0000 0.0000 3 1994 12 0.0000 3 0.0000 0.0000 0.0000 0,0000 1994 12 0.0000 3 0.0000 0,0000 0,0000 0,0000

11 0.0000 0.0000 0.0000 0.0000 3 11 0.0000 3 0.0000 0,0000 0.0000 0,0000 '1 0,0000 3 0.0000 0.0000 0.0000 0.0000 --
10 0.0000 0.0000 0.0000 0.0000 3 10 0.0000 3 0.0000 0.0000 0.0000 0.0000 10 0.0000 3 0.0000 0.0000 0,0000 0,0000

9 0,0000 0.0000 0.0000 0.0000 3 9 0.0000 3 0,0000 0.0000 0.0000 0.0000 9 0.0000 3 0.0000 0.0000 0.0000 0.0000

8 0.0000 OOסס.0 0.0000 0.0000 3 8 0.0000 3 0.0000 0.0000 0,0000 0.0000 8 0,0000 3 0.0000 0.0000 0.0000 0,0000 ---
7 0.0000 OOסס.0 0.0000 OOסס.0 3 7 0.0000 3 0,0000 0,0000 0.0000 0.0000 7 0.0000 3 0.0000 0.0000 0,0000 0,0000

6 0.0000 0.0000 0.0000 0.0000 3 8 0.0000 3 0.0000 0.0000 0.0000 0.0000 6 0.0000 3 0.0000 0.0000 0.0000 0.0000

5 0.0000 0.0000 OOסס.0 0.0000 3 5 0.0000 3 0,0000 0.0000 0.0000 0.0000 5 0.0000 3 0.0000 0.0000 0.0000 0.0000

4 0.0000 0.0000 OOסס.0 OOסס.0 3 4 0,0000 3 0.0000 00000 0,0000 0.0000 4 0.0000 3 0.0000 0.0000 0,0000 0.0000

3 0.0000 0.0000 0.0000 0.0000 3 3 0.0000 3 0.0000 0.0000 0.0000 0.0000 3 0,0000 3 0,0000 0.0000 0,0000 0.0000

2 0.0000 0.0000 0.0000 OOסס.0 3 2 0.0000 3 0.0000 0.0000 0.0000 0,0000 2 0.0000 3 0.0000 0.0000 0.0000 0.0000

1 0.0000 0.0000 0.0000 0.0000 3 1 0,0000 3 0,0000 0.0000 0.0000 0.0000 , 0.0000 3 0.0000 0.0000 0.0000 0.0000

0.0000 0,0000 0.0000 0,0000 0.0000 0.0000

1993 12 0.0000 0.0000 0.0000 0.0000 3 1993 12 0.0000 3 0.0000 0.0000 0.0000 0.0000 1993 12 0.0000 3 0,0000 0.0000 0,0000 0.0000

11 0.0000 0.0000 0.0000 0.0000 3 11 0.0000 3 0,0000 0.0000 0.0000 0.0000 11 0.0000 3 0.0000 0,0000 0.0000 0.0000

10 0.0000 0.0000 0.0000 OOסס.0 3 10 0,0000 3 0.0000 0.0000 0.0000 0.0000 10 0.0000 3 0.0000 0.0000 0,0000 0.0000

9 0.0000 OOסס.0 0.0000 0,0000 3 9 0,0000 3 0.0000 0,0000 0,0000 0.0000 9 0.0000 3 0.0000 0,0000 0.0000 0.0000

8 0.0000 0.0000 0.0000 OOסס.0 3 8 0.0000 3 0.0000 0.0000 0.0000 0.0000 8 0.0000 3 0.0000 0.0000 0.0000 0.0000

7 0.0000 0.0000 0.0000 0.0000 3 7 0.0000 3 0.0000 0.0000 0.0000 0,0000 7 0.0000 3 0.0000 0.0000 0.0000 0.0000

6 0.0000 0.0000 0.0000 0.0000 3 6 0.0000 3 0.0000 0.0000 0.0000 0.0000 8 0,0000 3 0.0000 0.0000 0,0000 0.0000

5 0.0000 0.0000 0.0000 0.0000 3 5 0.0000 3 0.0000 0.0000 0.0000 0.0000 5 0.0000 3 0.0000 00000 0,0000 0.0000

4 0.0000 0.0000 0.0000 0.0000 3 4 0.0000 3 0,0000 0.0000 0.0000 0.0000 4 0.0000 3 0.0000 0.0000 0.0000 0.0000 - -------
3 0.0000 0.0000 0.0000 0.0000 3 3 0.0000 3 0.0000 0.0000 0.0000 0,0000 3 0.0000 3 0.0000 0.0000 0.0000 0.0000 ----
2 0.0000 0.0000 OOסס.0 OOסס.0 3 2 0.0000 3 0.0000 0.0000 0,0000 0,0000 2 0.0000 3 0.0000 0.0000 0.0000 0,0000

1 0.0000 0.0000 0.0000 0.0000 3 1 0.0000 3 0.0000 0,0000 0.0000 0.0000 1 0.0000 3 0.0000 0.0000 0,0000 0.0000

0.0000 0,0000 0.0000 0.0000 0,0000 0.0000

1992 12 0.0000 0.0000 0.0000 0.0000 3 '992 12 0.0000 3 0.0000 0,0000 0.0000 0,0000 1992 12 0.0000 3 0.0000 0.0000 0.0000 0,0000

11 0.0000 0.0000 OOסס.0 OOסס.0 3 11 0.0000 3 0.0000 0.0000 0.0000 0.0000 11 0.0000 3 0.0000 0.0000 0.0000 0.0000

10 0.0000 OOסס.0 OOסס.0 OOסס.0 3 10 0.0000 3 0,0000 0.0000 0.0000 0.0000 10 0.0000 3 0.0000 0.0000 0.0000 0,0000 _ .._-
9 0.0000 OOסס.0 OOסס.0 OOסס.0 3 9 0.0000 3 0.0000 0,0000 0.0000 0.0000 9 0,0000 3 0.0000 0.0000 0,0000 0,0000 _._- -----
8 OOסס.0 0.0000 OOסס.0 OOסס.0 3 8 0.0000 3 0.0000 0.0000 0.0000 0,0000 8 0.0000 3 0.0000 0.0000 0.0000 00000

-~--

7 OOסס,0 OOסס.0 OOסס.0 OOסס.0 3 7 0.0000 3 0.0000 0.0000 0,0000 0.0000 7 0.0000 3 0.0000 0.0000 0.0000 0.0000

8 0.0000 0.0000 0.0000 OOסס.0 3 6 0.0000 3 0.0000 00000 0.0000 0,0000 6 0.0000 3 0,0000 0,0000 ~~f-'~ ---_.-- -----
5 0.0000 OOסס.0 0.0000 OOסס.0 3 5 0.0000 3 0.0000 0.0000 0.0000 0.0000 5 OOסס.0 3 0.0000 0.0000 0,0000 0.0000

4 OOסס.0 0.0000 0.0000 OOסס.0 3 4 0.0000 3 0.0000 0,0000 0,0000 0.0000 4 0,0000 3 0.0000 0.0000 0.0000 0.0000

3 OOסס.0 OOסס,0 0.0000 OOסס.0 3 3 OOסס.0 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 3 0,0000 0,0000 0.0000 0.0000

2 OOסס.0 OOסס.0 OOסס.0 OOסס.0 3 2 OOסס.0 3 0.0000 0.0000 0.0000 0.0000 2 0.0000 3 0.0000 0,0000 0.0000 0,0000

1 0.0000 0,0000 0,0000 0.0000 3 1 0.0000 3 00000 00000 0.0000 0.0000 1 0.0000 3 0.0000 0,0000 0.0000 00000
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ---------
1991 12 0.0000 0.0000 0.0000 0.0000 3 1991 12 0.0000 3 0.0000 0.0000 0.0000 0.0000 ---. 1991 12 0.0000 3 0.0000 0.0000 0.0000 00000

0.0000
--- --.-

11 0.0000 0.0000 0.0000 0.0000 3 11 0.0000 3 0.0000 0.0000 0.0000 -- II 0.0000 3 0.0000 0.0000 0.0000 0.0000 1- ---- ----
10 0.0000 0.0000 0.0000 0.0000 3 10 0.0000 3 0.0000 0.0000 0.0000 0.0000 10 0.0000 3 0.0000 0.0000 0.0000 O.~OOO - .._----
9 0.0000 0.0000 OOסס.0 0.0000 3 9 0.0000 3 0.0000 0.0000 0.0000 0.0000 9 0.0000 3 0.0000 0.0000 0.0000 0.0000 ----
8 0.0000 0.0000 0.0000 0.0000 3 8 0.0000 3 0.0000 0.0000 0.0000 0.0000 - 8 0.0000 3 0.0000 0.0000 0.0000 0.0000 ----
7 0.0000 0.0000 0.0000 0.0000 3 7 0.0000 3 0.0000 0.0000 0.0000 0.0000 7 0.0000 3 0.0000 0.0000 0.0000 0.0000 - ..- _._--
6 0.0000 0.0000 0.0000 0.0000 3 6 0.0000 3 0.0000 0.0000 0.0000 0.0000 6 0.0000 3 0.0000 0.0000 0.0000 0.0000

5 0.0000 0.0000 0.0000 OOסס.0 3 5 0.0000 3 0.0000 0.0000 0.0000 0.0000 5 0.0000 3 0.0000 0.0000 0.0000 0.0000 -._--
• OOסס.0 0.0000 0.0000 OOסס.0 3 • 0.0000 3 0.0000 0.0000 0.0000 0.0000 ._. • 0.0000 3 0.0000 0.0000 0.0000 0.0000 ------
3 0.0000 0.0000 0.0000 OOסס.0 3 3 0.0000 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 0.0000 OOסס.0 0.0000 3 2 0.0000 3 0.0000 0.0000 0.0000 0.0000 2 0.0000 3 0.0000 0.0000 0.0000 0.0000

1 0.0000 0.0000 0.0000 0.0000 3 1 0.0000 3 0.0000 0.0000 0.0000 0.0000 1 0.0000 0 0.0000 0.0000 00000 0.0000 --
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1990 12 0.0000 0.0000 0.0000 0.0000 3 1990 12 0.0000 3 0.0000 0.0000 0.0000 0.0000 1990 12 0.0000 0 0.0000 0.0000 0.0000 0.0000 ._-
11 0.0000 0.0000 0.0000 0.0000 3 11 0.0000 3 0.0000 0.0000 0.0000 0.0000 11 0.0000 0 0.0000 0.0000 0.0000 0.0000

10 0.0028 0.0Q.43 0.0057 0.0088 0 10 0.Q.400 0 0.0028 0.0043 0.0009 0.0290 10 0.0900 0 0.0028 0.00'3 0.0021 00652

9 0.0022 0.00304 0.0026 0.00<40 0 9 0.0000 5 0.0022 0.00304 0.0000 0.0000 9 0.Q.400 0 0.0022 0.00304 0.0007 0.0228 -----'1-
8 0.0005 0.0008 0.0Q.41 0.0083 0 8 0.0000 5 0.0005 0.0008 0.0000 0.0000 8 0.0200 0 0.0005 0.0008 0.0001 0.0026

7 0.0022 0.00304 0.0038 0.0059 0 7 0.0200 0 0.0022 0.00304 0.0004 0.0114 7 0.0600 0 0.0022 0.00304 0.0011 0.03041 .. ----
e 0.0010 0.0015 0.0028 0.00<43 0 6 0.1300 0 0.0010 0.0015 0.0011 0.0325 6 0.1000 0 0.0010 0.0015 0.0008 0.0250 ._---
5 0.0006 0.0009 0.0012 0.0019 0 5 0.0200 0 0.0008 0.0009 0.0001 0.0031 5 0.0300 0 0.0008 0.0009 0.0002 0.0Q.47

• 0.001' 0.0022 0.0030 0.00<48 0 • 0.0700 0 0.001. 0.0022 0.0008 0.02'5 • 0.0200 0 0.001' 0.0022 0.0002 0.0070

3 0.0005 0.0008 0.001' 0.0022 0 3 0.2200 0 0.0005 0.0008 0.0009 0.0285 3 0.0300 3 0.0005 0.0008 0.0001 0.0039

2 0.0006 0.0009 0.0019 0.0029 0 2 1.6000 0 0.0006 0.0009 O.OOBO 0.22'3 2 0.1300 3 0.0006 0.0009 0.0007 0.01B2

1 0.0010 0.0015 0.001' 0.0022 0 1 1.2000 0 0.0010 0.0015 0.0100 0.3104 1 0.1000 3 0.0010 0.0015 0.0008 0.0259

SUM 0.0128 0.019B 0.0279 0.Q.432 3.3000 SUM 0.0198 0.0222 0.6637 08200 SUM 0.0198 0.0089 0.2094 0.B731 SUM LOAD

AVE 0.0011 0.0017 0.0023 0.0038 AVE 0.0017 0.0019 AVE 0.0017 0.0006 0.002' SUM LOADING

1989 12 0.0000 0.0000 0.0000 0.0000 3 19B9 12 0.0000 3 0.0000 0.0000 0.0000 0.0000 19B9 12 0.0000 3 0.0000 0.0000 0.0000 0.0000 ----
11 0.0000 0.0000 0.0000 0.0000 3 11 0.0000 3 0.0000 0.0000 0.0000 0.0000 11 0.0000 3 0.0000 0.0000 O.QQOO 0.0000 ._---
10 0.0000 0.0000 0.0000 0.0000 3 10 0.0000 3 0.0000 0.0000 0.0000 0.0000 10 0.0000 3 0.0000 0.0000 0.0000 0.0000

9 0.0000 0.0000 0.0000 0.0000 3 9 0.0000 3 0.0000 0.0000 0.0000 0.0000 9 0.0000 3 0.0000 0.0000 0.0000 0.0000 ._-_.
B 0.0000 0.0000 0.0000 0.0000 3 B 0.0000 3 0.0000 0.0000 0.0000 0.0000 B 0.0000 3 0.0000 0.0000 0.0000 0.0000 -----
7 0.0000 0.0000 0.0000 0.0000 3 7 0.0000 3 0.0000 0.0000 0.0000 0.0000 - .. 7 0.0000 3 0.0000 0.0000 0.0000 0.0000 ---
6 0.0000 0.0000 0.0000 00000 3 6 0.0000 3 0.0000 0.0000 0.0000 0.0000 6 0.0000 3 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 0.0000 5 0.0000 3 ---. ._--
• 0.0000 3 0.0000 • 0.0000 3

3 0.0000 3 0.0000 3 0.0000 3

3 0.0000 3
_.

2 0.0000 0.0000 2 -
1 0.0000 3 0.0000 1 0.0000 3

0.0000 0.0000 0.0000 0.0000

1988 12 0.0000 3 19BB 12 0.0000 3

11 0.0000 3 11 0.0000 3

10 0.0000 3 10 0.0000 3

9 0.0000 3 9 0.0000 3

8 0.0000 3 8 0.0000 3

7 0.0000 3 7 0.0000 3

6 0.0000 3 8 0.0000 3

5 0.0000 3 5 0.0000 0

• 0.0000 3 • 0.0000 3

3 0.0000 3 3 0.0000 0

2 0.8000 0 2 0.1000 0

1 0.0000 3 1 0.0000 0

0.8000

19B7 12 0.1500 0 19B7 12 O.OBOO 3 --
11 0.9000 0 11 0.2800 3

10 0.2500 0 10 0.1000 3

9 0.0000 3 9 0.0000 3

8 0.0000 3 B 0.0000 3

7 0.0000 3 7 0.0000 0

6 0.0000 3 8 0.0000 0

5 0.0000 3 5 0.0000 0

3 U500 0 3 0.1800 3 ---
2 0.2000 0 2 0.1000 3 ._- _.
1 0.5000 0 1 0.2000 3 .._-

2.'500

) )
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TF YEAR MONTH AVE DISCHARGE (MGD) CODE ARAMETE YEAR MONTH AVE CONC (mgll) flOW (MGD CFs LOADING AME YEAR MON, .. ",VE CONC (mgll) FLOW (MGD) CFS AVG NPD~S LOADING

035 1997 3 OOסס.0 3 RDX+HMX 1991 3 0.0000 0.0000 0.0000 0.0000 TNT 1997 3 0.0000 0.0000 0.0000 0.0000 --
2 0.0000 3 2 0.0000 0.0000 0.0000 00000 2 0.0000 0.0000 0.0000 00000

1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1996 12 0.0000 3 1996 12 0.0000 0.0000 0.0000 0.0000 1996 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 0.0000 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

6 0.0000 3 B 0.0000 0.0000 0.0000 0.0000 B 0.0000 0.0000 0.0000 0.0000

7 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

6 0.0000 3 6 0.0000 0.0000 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 0.0000 0.0000

4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 0.0000

3 0.0000 3 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 3 2 0.0000 0.0000 0.0000 0.0000 2 0.0000 0.0000 0.0000 0.0000

1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000
1995 12 0.0000 3 1995 12 0.0000 0.0000 0.0000 0.0000 1995 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 OOסס.0 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 0.0000 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 OOסס.0 0.0000

B 0.0000 3 B 0.0000 0.0000 0.0000 0.0000 B 0.0000 00000 0.0000 0.0000

1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 7 0.0000 0.0000 0.0000 0.0000

6 0.0000 3 6 0.0000 OOסס.0 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 OOסס.0 0.0000

4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 0.0000

3 0.0000 3 3 0.0000 OOסס.0 OOסס.0 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 3 2 0.0000 0.0000 0.0000 0.0000 2 0.0000 0.0000 OOסס.0 0.0000

1 0.0000 3 1 0.0000 OOסס.0 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1994 12 0.0000 3 1994 12 0.0000 0.0000 0.0000 0.0000 1994 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 0.0000 3 10 0.0000 OOסס.0 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

e 0.0000 3 B 0.0000 0.0000 0.0000 0.0000 e 0.0000 0.0000 0.0000 0.0000

1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 7 0.0000 0.0000 0.0000 0.0000

6 0.0000 3 6 0.0000 0.0000 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 5 OOסס.0 0.0000 0.0000 0.0000 5 0.0000 0.0000 0.0000 0.0000

4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 OOסס.0

3 0.0000 3 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 3 2 OOסס.0 OOסס.0 0.0000 0.0000 2 0.0000 0.0000 OOסס.0 0.0000

1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1993 12 0.0000 3 1993 12 OOסס.0 OOסס.0 0.0000 0.0000 1993 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 OOסס.0 0.0000 0.0000 11 0.0000 0.0000 OOסס.0 0.0000

10 0.0000 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 OOסס.0 OOסס.0 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

8 0.0000 3 e OOסס.0 OOסס.0 0.0000 0.0000 B 0.0000 0.0000 0.0000 0.0000

1 OOסס.0 3 1 0.0000 OOסס.0 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

6 OOסס.0 3 e OOסס.0 OOסס.0 0.0000 0.0000 e 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 5 0.0000 OOסס.0 OOסס.0 OOסס.0 5 0.0000 0.0000 0.0000 0.0000

4 0.0000 3 4 0.0000 OOסס.0 OOסס.0 0.0000 4 OOסס.0 0.0000 OOסס.0 0.0000

3 0.0000 3 3 OOסס.0 OOסס.0 OOסס.0 0.0000 3 0.0000 OOסס.0 0.0000 0.0000

2 OOסס.0 3 2 0.0000 OOסס.0 OOסס.0 0.0000 2 0.0000 0.0000 0.0000 0.0000

1 0.0000 3 1 0.0000 0.0000 OOסס.0 0.0000 1 0.0000 0.0000 0.0000 0.0000

1992 12 OOסס.0 3 U92 12 0.0000 0.0000 0.0000 0.0000 1992 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 OOסס.0 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 OOסס.0 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

e 0.0000 3 e 0.0000 OOסס.0 0.0000 0.0000 e 0.0000 0.0000 OOסס.0 0.0000

1 OOסס.0 3 7 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

e 0.0000 3 e 0.0000 0.0000 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 OOסס.0 3 5 0.0000 0.0000 OOסס.0 0.0000 5 0.0000 0.0000 0.0000 0.0000

4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 0.0000

3 0.0000 3 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 3 2 0.0000 OOסס.0 0.0000 0.0000 2 0.0000 0.0000 0.0000 0.0000

1 OOסס.0 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1991 12 0.0000 3 1991 12 0.0000 OOסס.0 OOסס.0 OOסס.0 1991 12 0.0000 0.0000 0.0000 0.0000

11 OOסס.0 3 11 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 OOסס.0 3 10 0.0000 OOסס.0 0.0000 OOסס.0 10 0.0000 0.0000 0.0000 0.0000

9 OOסס.0 3 9 0.0000 OOסס.0 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

e OOסס.0 3 e 0.0000 OOסס.0 0.0000 OOסס.0 B 0.0000 0.0000 0.0000 0.0000

7 OOסס.0 3 1 0.0000 OOסס.0 OOסס.0 0.0000 1 0.0000 0.0000 0.0000 0.0000

8 OOסס.0 3 e OOסס.0 OOסס.0 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 0.0000 3 5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 0.0000 0.0000
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4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 0.0000

3 OOסס.0 3 3 OOסס.0 OOסס.0 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 0.0000 3 2 OOסס.0 0.0000 0.0000 0.0000 2 0.0000 0.0000 0.0000 0.0000 ..
1 0.0000 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1990 12 0.0000 3 1990 12 0.0000 0.0000 0.0000 0.0000 1990 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 11 0.0000 0.0000 OOסס.0 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 0.0000 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 0.0000 3 9 0.0000 OOסס.0 OOסס.0 0.0000 9 0.0000 0.0000 0.0000 0.0000

8 0.0000 3 8 0.0000 0.0000 0.0000 0.0000 8 0.0000 0.0000 0.0000 0.0000

7 0.0000 3 7 0.0000 0.0000 0.0000 0.0000 7 0.0000 0.0000 0.0000 0.0000

6 OOסס.0 3 6 OOסס.0 0.0000 0.0000 0.0000 6 0.0000 0.0000 0.0000 0.0000

5 OOסס.0 3 5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 0.0000 0.0000

4 0.0000 3 4 0.0000 0.0000 0.0000 0.0000 4 0.0000 0.0000 0.0000 0.0000

3 0.0000 3 3 0.0000 0.0000 0.0000 0.0000 3 0.0000 0.0000 0.0000 0.0000

2 OOסס.0 3 2 OOסס.0 0.0000 0.0000 0.0000 2 0.0000 0.0000 0.0000 0.0000

1 OOסס.0 3 1 0.0000 0.0000 0.0000 0.0000 1 0.0000 0.0000 0.0000 0.0000

1989 12 OOסס.0 3 1989 12 0.0000 0.0000 0.0000 0.0000 1989 12 0.0000 0.0000 0.0000 0.0000

11 0.0000 3 It 0.0000 0.0000 0.0000 0.0000 11 0.0000 0.0000 0.0000 0.0000

10 0.0000 3 10 0.0000 0.0000 0.0000 0.0000 10 0.0000 0.0000 0.0000 0.0000

9 OOסס.0 3 9 0.0000 0.0000 0.0000 0.0000 9 0.0000 0.0000 0.0000 0.0000

8 0.0001 MAX AlSO) 0 9 0.0500 0.0001 0.0002 0.0000 8 0.0100 0.0001 0.0002 0.0000

7 0.0001 (MAX ALSO 0 7 0.0200 0.0001 0.0002 0.0000 7 0.0100 0.0001 0.0002 0.0000

6 0.0001 (MAX ALSO 0 8 0.0200 0.0001 0.0002 0.0000 8 0.0100 0.0001 0.0002 0.0000

5 0.0200 5 0.0100 0.0000 0.0000

4 0.0200 4 0.0100 0.0000 0.0000

3 0.0500 3 0.0200 0.0000 0.0000

2 0.0200 2 0.0000 0.0000 0.0000

1 0.0250 1 0.1250 0.0000 0.0000

SUM 0.2250 SUM 0.1950

1988 12 0.4500 1988 12 0.3800 0.0000 0.0000

11 1.2000 11 0.3800 0.0000 0.0000

10 0.8000 10 0.2000 0.0000 0.0000

9 0.9750 9 0.2000 0.0000 0.0000

8 0.0000 8 0.0000 0.0000 0.0000

7 0.0000 7 0.0000 0.0000 0.0000

8 0.0000 6 0.0000 0.0000 0.0000

5 0.0000 5 0.0000 0.0000 0.0000

4 0.1700 4 0.1000 0.0000 0.0000

3 0.0000 3 0.1300 0.0000 0.0000

2 0.0300 2 0.0800 0.0000 0.0000
1 0.0000 1 0.4000 0.0000 0.0000

SUM 3.4250 SUM 1.8700

1987 12 0.0000 1987 12 0.2000 0.0000 0.0000

11 0.0000 11 0.0800 0.0000 0.0000

10 0.0300 10 0.2300 0.0000 0.0000
9 0.0000 9 0.0300 0.0000 0.0000

8 0.2000 8 0.3000 0.0000 0.0000

7 OOסס.0 7 0.2300 0.0000 0.0000
6 0.0500 6 0.1300 0.0000 0.0000

5 0.1000 5 0.0000 0.0000 0.0000

4 0.0800 4 0.0500 0.0000 0.0000

3 0.0000 3 0.1000 0.0000 0.0000

2 0.0300 2 0.0500 0.0000 0.0000

1 0.0000 1 0.0800 0.0000 0.0000
SUM 0.4900 SUM 1.4800
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082 FLOW 1997 3 a 0.0000 0<0000 0.0000 0<0000 a a a 3 RDX+HMX 1997 3 1 0.0000 2 0.000 1 a 2 a 3 0.0000 0.0000 0<0000 TNT 1997 -~ 0 0.0000 1 0.000 a a 1 a 3 --
2 a 0.0000 0<0000 0.0000 0<0000 a 0 0 3 2 1 0<0000 2 0.000 1 a 2 0 3 0.0000 0.0000 0.0000 2 0 0.0000 1 0.000 o 0 1 0 3

1 0 0.0000 0<0000 0<0000 0<0000 a 0 a 3 1 , 0.0000 2 0.000 1 a 2 0 3 0.0000 0.0000 0.0000 1 a 0.0000 1 0.000 o 0 1 0 5
1996 12 0 0.0000 0<0000 0<0000 0.0000 0 0 a 3 1996 12 I 0.0000 2 0.000 1 a 2 0 3 0.0000 0.0000 0.0000 1996 12 0 0.0000 1 0.000 o a 1 0 5 --c---_____

11 a 0.0000 0<0000 0.0000 0<0000 a a a 3 11 1 00000 2 0.000 1 0 2 a 3 00000 0.0000 0.0000 ----- 11 0 0.0000 1 0.000 oJl 1 00 ------~.-~--_._--
10 0 0.0000 0.0000 0.0587 0<0908 a 0 0 0 10 1 0<0000 2 0.000 1 a 2 a 5 0.0000 0.0000 00000 10 0 0.0000 1 0.000 a a 1 a 3 --
9 0 0.0285 0<0410 0.0720 0<1114 a 0 0 0 9 1 0.0000 2 0.000 1 a 2 0 5 0.0265 00410 00000 9 a 0.0000 1 0.000 a a 1 a 3 --------
8 a 0.0380 0.0557 0<0540 0<0838 a a a a 8 1 0.0000 2 0.000 1 a 2 a 5 0.0360 0.0557 0.0000 8 a 0.0000 1 0<000 a a 1 a 3 ---
7 a 0<0000 0.0000 0.0000 0.0000 0 a 0 3 7 1 0.0000 2 0<000 1 a 2 a 3 0.0000 0.0000 0.0000 7 a 0.0000 1 0.000 a 0 1 a 3
6 a 0<0000 0.0000 0<0000 0<0000 a a a 3 8 1 0<0000 2 0.000 1 0 2 a 3 0.0000 0.0000 0.0000 6 a 0.0000 1 0.000 a a 1 a 3
5 a 0.0000 0.0000 0<0000 0.0000 0 0 0 3 5 1 0<0000 2 0.000 1 a 2 0 3 0.0000 0<0000 0.0000 5 a 0.0000 1 0.000 a a 1 a 3 .-
4 a 0<0000 0.0000 0<0000 0<0000 a a a 3 4 1 0.0000 2 0.000 1 a 2 a 3 0.0000 0.0000 0.0000 4 a 0.0000 1 0.000 a a 1 a 3
3 a 0.0000 0.0000 0<0000 0.0000 a a a 3 3 1 0<0000 2 0<000 1 a 2 a 3 0.0000 0.0000 0.0000 3 a 0.0000 1 0<000 0 a 1 a 3

2 0 0<0000 0 0<0000 a a a a 3 2 1 0.0000 2 0000 1 a 2 a 3 0.0000 0.0000 0.0000 2 a 00000 1 0.000 a a 1 a 3 ._-_._----
1 a 0<0000 a 0<0000 a a a a 3 11 0<0000 2 0<000 1 a 2 a 3 0,0000 0.0000 0.0000 1 a 0.0000 1 0<000 0 a 1 a 3 "-I---f-----------1995 12 a 0.0000 a 0<0000 a a a a 3 1995 121 0.0000 2 0.000 1 a 2 0 3 0.0000 0.0000 0.0000 1995 12 a 0.0000 1 0<000 a a 1 a 3

11 a 0<0000 a 0.0000 a a a a 3 111 0<0000 2 0.000 1 a 2 0 3 0.0000 0.0000 0.0000 11 a 0.0000 1 0.000 0 a 1 a 3
10 0 00000 a 0<0000 0 a a a 3 10 1 0.0000 2 0<000 1 a 2 a 3 0.0000 00000 00000 10 a 0.0000 1 0.000 a a 1 a 3
9 a 0<0000 a 00000 a a a a 3 9 1 0<0000 2 0000 1 a 2 a 3 0.0000 0.0000 0.0000 9 a 0.0000 , 0000 a a 1 a 3
8 a 0<0000 a a 0 a a a 3 8 I 0.0000 2 0.000 1 a 2 a 3 0.0000 0.0000 0.0000 8 a 0<0000 1 0<000 a a 1 a 3

7 0 00000 a a a a a a 3 7 1 0<0000 2 0<000 1 a 2 0 3 0.0000 0.0000 0.0000 7 a 0.0000 1 O.OO~ a a 1 0 3

B a 0<0000 a 0 a 0 a a 3 6 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0<0000 0.0000 8 , 00000 1 0<000 a a 1 a 3

5 a 0<0000 a 0 a a a 0 3 5 2 0.0000 5 0<000 2 a 4 a 3 0.0000 0<0000 0.0000 5 1 00000 1 0.000 0 a 1 a 3
4 0 0<0000 a a a 0 0 0 3 4 2 0<0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0<0000 4 1 0.0000 1 0.000 a a 1 a 3 _.---< ---
3 a 0<0000 a a a a a a 3 3 2 00000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 3 1 0<0000 1 0<000 a a 1 a 3

2 a 0.0000 a a a a a a 3 2 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 00000 2 1 0<0000 1 0.000 a a 1 a 3 --_.
1 a 0<0000 a a a a a a 3 1 2 0.0000 5 0<000 2 a 4 a 3 0.0000 0.0000 0.0000 1 1 0.0000 1 0000 a a 1 a 3

1994 12 a 0<0000 a a a a a a 3 1994 12 2 0.0000 5 0000 2 a 4 a 3 0.0000 0.0000 0<0000 1994 12 1 0<0000 1 0<000 a a 1 a 3 ----_._--
11 a 0.0000 a a a a a a 3 11 2 0<0000 5 0000 2 a 4 a 3 0.0000 0.0000 0.0000 11 1 0.0000 1 0<000 a a 1 a 3
10 a 0.0000 a a a a a a 3 10 2 0<0000 5 0<000 2 a 4 a 3 0.0000 00000 0.0000 10 1 0.0000 1 0<000 a a 1 a 3 --I--- -_ ..------
9 a 0.0000 0 a a a a a 3 9 2 0<0000 5 0<000 2 a 4 a 3 0.0000 0.0000 0.0000 9 1 00000 1 0.000 a a 1 a 3 --
8 a 0<0000 a 0 a a a a 3 8 2 0.0000 5 0.000 2 a 4 a 3 00000 0.0000 0<0000 8 I 0<0000 1 0.000 a a 1 a 3
7 a 0.0000 a a a a a 0 3 7 2 0<0000 5 0.000 2 a 4 a 3 0.0000 00000 0.0000 7 1 0<0000 1 0<000 a a 1 a 3
6 a 0<0000 a a a a a a 3 B 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 6 1 0.0000 1 0<000 a a 1 a 3 - --
5 a 0.0000 a a a a a a 3 5 2 0<0000 5 0<000 2 a 4 a 3 00000 0.0000 0,0000 5 1 00000 1 0.000 a a 1 a 3 .--_. --
4 a 0<0000 a a a a a a 3 4 2 0<0000 5 0.000 2 a 4 a 3 0<0000 0.0000 0.0000 4 1 0<0000 1 0.000 a a f a 3
3 a 0.0000 a a a a a a 3 3 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0<0000 0.0000 3 1 0.0000 1 0.000 a a 1 a 3
2 a 0.0000 a a a a a a 3 2 2 0<0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 2 1 0.0000 1 0.000 a a 1 a 3
1 a 0.0000 a a a a a a 3 1 2 0<0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 1 1 0<0000 1 0.000 0 a 1 a 3 --

1993 12 a 0.0000 a a a a a a 3 1993 12 2 0<0000 5 0<000 2 a 4 a 3 0.0000 0<0000 0.0000 1993 12 1 0.0000 1 0<000 a a 1 a 3
11 a 0.0000 a a a a a a 3 11 2 0<0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 11 1 0.0000 1 0.000 a a 1 a 3
10 a 0.0000 a a a a a a 3 10 2 0.0000 5 0.000 2 a 4 a 3 0<0000 0.0000 0.0000 10 , 0.0000 1 0<000 a a 1 a 3
9 a 0.0000 a a a a a a 3 9 2 0.0000 5 0.000 2 a 4 a 3 0<0000 0<0000 0.0000 9 1 0.0000 1 0<000 a a 1 a 3 --
8 a 0.0000 a a a a a a 3 8 2 0<0000 5 0<000 2 a 4 a 3 0.0000 0<0000 0.0000 8 1 0<0000 1 0<000 a a 1 a 3
7 a 0<0000 a a a a a a 3 7 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 7 1 0<0000 1 0.000 a a 1 a 3 -----
8 a 0.0000 a a a 0 0 a 3 8 2 0.0000 5 0.000 2 0 4 a 3 0.0000 0.0000 0.0000 B 1 0<0000 1 0<000 0 o 1 0 3
5 0 0<0000 0 0 0 a a a 3 5 2 0<0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 5 1 0.0000 1 0.000 a a 1 a 3 --
4 a 0.0000 a a a a 0 a 3 4 2 0.0000 5 0<000 2 a 4 a 3 0.0000 0.0000 0.0000 4 1 0.0000 1 0.000 a a 1 a 3
3 a 0<0000 a 0 a a a a 3 3 2 0<0000 5 0.000 2 a 4 0 3 0.0000 0<0000 0.0000 3 f 0<0000 1 0.000 a a 1 a 3
2 a 0<0000 a a a a 0 a 3 2 2 0<0000 5 0.000 2 0 4 a 3 0.0000 0.0000 0.0000 2 1 0<0000 1 0.000 0 a 1 a 3 --
I a 0<0000 0 a a a a a 3 f 2 0<0000 5 0.000 2 0 4 a 3 0<0000 0.0000 0.0000 1 1 0.0000 1 0.000 a a 1 a 3

1992 12 a 0<0000 a a a a a a 3 1992 12 2 0<0000 5 0.000 2 a 4 a 3 0<0000 0.0000 0.0000 1992 12 1 0.0000 1 0<000 a a 1 a 3
11 0 OOסס>0 a a a a a a 3 11 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0<0000 11 1 0<0000 1 0<000 a a 1 a 3
10 a 0.0000 a a a a a a 3 10 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 00000 10 1 0.0000 1 0<000 a a 1 a 3
9 a 0.0000 a a a a a a 3 9 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0<0000 0.0000 9 1 0<0000 1 0.000 a a 1 0 3
8 a 0.0000 a a a a a a 3 8 2 0<0000 5 0.000 2 a 4 a 3 0<0000 0<0000 0.0000 8 1 0<0000 , 0.000 a o 1 a 3 --
7 a 0<0000 a a a a a 0 3 7 2 0<0000 5 0<000 2 0 4 0 3 0<0000 0.0000 0.0000 7 1 0.0000 1 0.000 0 o 1 0 3
6 0 0.0000 a a 0 0 0 0 3 8 2 0<0000 5 0<000 2 a 4 0 3 0.0000 0.0000 0<0000 8 1 0.0000 1 0.000 0 o 1 0 3
5 0 0<0000 0 0 0 0 0 a 3 5 2 0.0000 5 0.000 2 0 4 0 3 0.0000 0<0000 0.0000 5 f 0<0000 1 0.000 a o 1 0 3
4 0 0.0000 a 0 0 0 0 0 3 4 2 0.0000 5 0.000 2 0 4 0 3 0<0000 0.0000 0.0000 4 1 0<0000 1 0.000 0 a 1 0 3
3 0 0.0000 0 0 0 0 0 0 3 3 2 0<0000 5 0<000 2 0 4 0 3 0<0000 0.0000 0.0000 3 1 0.0000 1 0.000 0 o 1 0 3
2 0 0.0000 0 0 0 0 0 a 3 2 2 0.0000 5 0.000 2 0 4 a 3 0.0000 0.0000 0<0000 2 1 0.0000 1 0<000 0 o 1 0 3
1 0 0.0000 0 a 0 a 0 0 3 1 2 0<0000 5 0.000 2 0 4 0 3 0.0000 0.0000 0.0000 1 1 0<0000 f 0.000 0 o 1 0 3

1991 12 0 OOסס.0 0 0 0 0 0 0 3 1991 12 2 0<0000 5 0<000 2 0 4 0 3 0<0000 0<0000 0.0000 1991 12 1 0.0000 1 0<000 a a 1 0 3 -------
11 a OOסס>0 0 0 0 0 a 0 3 11 2 0.0000 5 0<000 2 0 4 0 3 0.0000 0.0000 0.0000 11 1 0<0000 1 0<000 0 o 1 0 3 - -<
10 0 0.0000 0 0 0 0 0 0 3 10 2 OOסס>0 5 0.000 2 0 4 0 3 0<0000 0.0000 0.0000 10 1 0<0000 I 0.000 0 o , 0 3
9 0 OOסס>0 a 0 0 0 0 0 3 9 2 OOסס>0 5 0<000 2 0 4 0 3 0<0000 0<0000 0.0000 9 1 0<0000 1 0<000 0 o 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס>0 5 0.0002 0 4 0 3 0.0000 0<0000 0.0000 8 1 0.0000 1 0.000 0 o 1 0 3
7 0 OOסס>0 0 0 0 0 0 0 3 7 2 OOסס>0 5 0<000 2 a 4 0 3 0.0000 0.0000 0.0000 7 1 0<0000 1 0<000 0 o 1 0 3
8 0 OOסס>0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0<000 2 0 4 0 3 0.0000 OOסס>0 0.0000 8 1 0.0000 1 0<000 0 a I 0 3
5 0 0<0000 0 0 0 0 a 0 3 5 2 0<0000 5 0<000 2 0 4 0 3 0.0000 0<0000 0<0000 5 1 0.0000 1 0.000 0 o 1 a 3
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4 a 0.0000 a a a a a a 3 4 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 O.O~OO 4 1 0.0000 1 0.000 a a 1 a 3
3 a 0.0000 a a a a a 3 3 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 a 1

_._- ---f------- ..-..
a 2 0.0000 3 1 0.0000 1 0.000 a a 3

2 a 0.0000 a a a a a a 3 2 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 2 1 0.0000 I 0.000 a a 1 a 3
1 a 0.0000 a a a a a a 3 1 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 1 1 0.0000 1 0.000 a a 1 a 3

1990 12 a 0.0000 a a a a a a 3 1990 12 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 1990 12 1 0.0000 1 0.000 a a 1 a 3
11 a 0.0000 a a a a a a 3 11 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 11 1 0.0000 0.000 a 1 a 3

--------
1 a

10 a 0.0000 a a a a a a 3 10 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 10 1 0.0000 1 0.000 a a 1 a 3
9 a 0.0000 a a a a a a 3 9 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 9 1 0.0000 1 0.000 a a 1 a 3
8 a 0.0000 a a a a a a 3 8 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 8 1 0.0000 1 0.000 0 a 1 0 3
7 a 0.0000 a a 0 0 a a 3 7 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 7 1 0.0000 1 0.000 a a 1 0 3
6 a 0.0000 0 a 0 a a 0 3 8 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 6 1 0.0000 1 0.000 a a 1 a 3 -
5 a 0.0000 a a 0 0 a 0 3 5 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 5 1 0.0000 1 0.000 a a 1 0 3
4 a 0.0000 a 0 a a a a 3 4 2 OOסס.0 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 4 1 0.0000 1 0.000 0 a 1 a 3
3 a 0.0000 a a a a 0 a 3 3 2 0.0000 5 0.000 2 0 4 0 3 0.0000 0.0000 0.0000 3 1 0.0000 1 0.000 a a 1 0 3
2 a 0.0000 a a a a 0 a 3 2 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 2 1 0.0000 1 0.000 a a 1 0 3
1 a 0.0000 a a 0 a 0 a 3 1 2 0.0000 5 0.000 2 0 4 a 3 0.0000 0.0000 0.0000 1 1 0.0000 1 0.000 a a 1 a 3

1989 12 a 0.0000 a a a a 0 0 3 1989 12 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 1989 12 1 0.0000 1 0.000 a 0 1 a 3
11 a OOסס.0 a a a a 0 a 3 11 2 0.0000 5 0.000 2 0 4 a 3 0.0000 0.0000 0.0000 11 1 0.0000 1 0.000 a a 1 a 3
10 a OOסס.0 a a a a a a 3 10 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 10 1 0.0000 1 0.000 a 0 1 a 3
9 0 0.0000 a 0 a a a 0 3 9 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 9 1 0.0000 1 0.000 a a 1 0 3
9 a 0.0000 0 a 0 a a a 3 8 2 0.0000 5 0.000 2 a 4 0 3 0.0000 0.0000 0.0000 8 1 0.0000 1 0.000 a a 1 a 3
7 0 0.0000 a 0 a a 0 a 3 7 2 0.0000 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 7 1 0.0000 1 0.000 a a 1 a 3 .-
6 0 0.0000 a a 0 a a a 3 8 2 OOסס.0 5 0.000 2 a 4 a 3 0.0000 0.0000 0.0000 8 1 0.0000 1 0.000 o a a a 3

5 2 0.0000 5 0.000 1 0 2 a 3 5 1 0.0000 1 0.000 o 0 0 0 3
4 2 0.0000 5 0.000 1 0 2 a 3 4 1 0.0000 1 0.000 o a 0 a 3
3 2 0.0000 5 0.000 1 a 2 a 3 3 1 0.0000 1 0.000 o 0 a a 3
2 2 0.0000 5 0.000 1 a 2 a 3 2 1 0.0000 t 0.000 a a a a 3
t 2 0.0000 5 0.000 1 a 2 a 3 t 1 0.0000 1 0.000 a a a a 3

1988 12 2 0.0000 5 0.000 1 a 2 0 3 1988 12 1 0.0000 1 0.000 a a a a 3
11 2 0.0000 5 0.000 1 a 2 a 3 11 1 0.0000 1 0.000 a 0 a 0 3
10 2 OOסס.0 5 0.000 1 a 2 a 3 10 1 0.0000 1 0.000 a a a a 3
9 2 0.0000 5 0.000 1 a 2 a 3 9 1 0.0000 1 0.000 a a a a 3
8 2 OOסס.0 5 0.000 1 a 2 a 3 8 1 0.0000 1 0.000 a a a a 3
7 2 0.0000 5 0.000 1 a 2 a 3 7 1 0.0000 1 0.000 a 0 0 a 3
8 2 0.0000 5 0.000 t a 2 a 3 1

--
8 t 0.0000 0.000 o a a a 3

5 2 OOסס.0 5 0.000 1 a 2 a 3 5 1 0.0000 1 0.000 a a a a 3
4 2 OOסס.0 5 0.000 1 a 2 a 3 4 1 0.0000 1 0.000 a a a a 3
3 2 0.0000 5 0.000 1 a 2 0 3 3 1 0.0000 1 0.000 a a a a 3
2 2 OOסס.0 5 0.000 1 a 2 a 3 2 1 0.0000 1 0.000 a a a a 3
1 2 0.0000 5 0.000 1 a 2 0 3 1 1 0.0000 1 0.000 a a a a 3

1987 12 2 0.0000 5 0.000 1 a 2 0 3 1987 12 1 0.0000 1 0.000 a a a a 3
11 2 0.0000 5 0.000 1 a 2 a 3 11 1 0.0000 1 0.000 a a a a 3
10 2 0.0000 5 0.000 1 a 2 a 3 10 1 0.0000 1 0.000 a a a a 3
9 2 OOסס.0 5 0.000 1 a 2 a 3 9 1 0.0000 1 0.000 o a a a 3
8 2 0.0000 5 0.000 1 a 2 a 3 8 1 0.0000 t 0.000 a a a a 3
7 2 0.0000 5 0.000 1 a 2 a 3 7 1 0.0000 1 0.000 0 a a a 0
6 2 0.0000 5 0.000 1 0 2 a 3 6 1 0.0000 1 0.000 0 a a a 3
5 2 0.0000 5 0.000 1 0 2 a 3 5 1 0.0000 1 0.000 0 a o a 3
3 2 0.0000 5 0.000 1 a 2 a a 3 1 0.0000 1 0.000 0 a a 0
2 2 0.0000 5 0.000 1 0 2 0 3 2 1 0.0000 1 0.000 0 a o 0
1 2 0.0000 5 0.000 1 a 2 0 3 1 1 0.0000

I )
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009 FLOW 1997 4 0.262 0.2620 0.4054 (LBSItlAY)

3 0.379 0.3790 0.5864

2 0.355 0.3550 0.5493

1 0.381 0.3810 0.5895

1996 12 0.314 0.3140 0.4858

11 0.331 0.3310 0.5121

10 0.351 0.3510 0.5431

9 0.286 0.2860 0.4425

8 0.000 0.0000 OOסס.0

7 0.311 2.486 0.3110 0.4812

6 0.344 5.161 0.3440 0.5323

5 0.371 6.905 0.3710 0.5740

4 0.370 4.804 0.3700 0.5725

3 0.362 3.979 0.3620 0.5601

2 0.363 5.802 0.3630 0.5616

1 0.368 8.258 0.3680 0.5694

1995 12 0.365 0.3650 0.5647

11 0.3695 0.3695 0.5717

10 0.2720 0.2720 0.4209

9 OOסס.0 OOסס.0 OOסס.0

8 0.3386 0.3386 0.5239

7 0.3060 0.3060 0.4766

6 0.3760 FE 1995 6 0.1100 0.3760 0.5818 0.3451 P04 1995 6 0.150

5 0.3760 5 0.2400 0.3760 0.5818 0.7530 5 0.040

4 0.3721 4 0.5200 0.3721 0.5757 1.6146 4 0.030

3 0.3679 3 0.4800 0.3679 0.5692 1.4736 3 0.070

2 0.2769 2 1.5000 0.2769 0.4264 3.4659 2 0.050

1 0.3476 1 1.2600 0.3476 0.5378 3.6547 1 0.120

1994 12 0.3605 1994 12 0.6800 0.3605 0.5578 2.0456 1994 12 0.070

11 0.3495 11 0.7800 0.3495 0.5406 2.2748 11 0.050

10 OOסס.0 10 OOסס.0 OOסס.0 OOסס.0 0.0000 10 0.000

9 9 OOסס.0 9 0.000

8 8 0.1600 8 0.060

7 7 0.0000 7 0.000
6 6 0.0000 6 0.000

5 5 0.8900 5 0.290
4 4 0.3500 4 0.900

3 3 0.6500 3 0.720

2 2 0.0600 2 0.450

1 1 0.2100 1 0.330

1993 12 0.2620 1993 12 0.2800 0.2620 0.4054 0.6122 1993 12 0.740

11 0.3023 11 0.1600 0.3023 0.4677 0.4036 11 0.060
10 0.3162 10 0.0700 0.3162 0.4892 0.1647 10 0.030

9 0.3467 9 0.2200 0.3467 0.5364 0.6365 9 0.040

8 0.3300 8 0.1400 0.3300 0.5106 0.3855 8 0.040

7 0.3020 7 0.3100 0.3020 0.4673 0.7812 7 0.040
6 1.5970 6 0.4000 1.5970 2.4709 5.3305 6 0.070

5 0.3150 5 0.3300 0.3150 0.4874 0.8674 5 0.150
4 0.3400 4 0.7500 0.3400 0.5261 2.1279 4 0.100
3 0.3680 3 1.0900 0.3680 0.5694 3.3472 3 1.400
2 0.2920 2 0.3100 0.2920 0.4518 0.7554 2 0.290
1 1 0.9800 1 0.070

1992 12 0.2600 1992 12· 0.150
11 0.6800 11 0.170

10 0.1600 10 0.120

9 OOסס.0 9 0.000
8 0.1600 8 0.070

7 0.1200 7 0.040

6 0.7000 6 0.090
5 0.3800 5 0.270
4 0.4100 4 0.070
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3 0.3400 3 0.270
2 0.2800 2 0.060
1 0.6900 1 0.150

1991 12 06300 1991 12 0.050
11 0.4000 11 0.050
10 0.3900 10 0.100
9 0.0000 9 0.000
8 0.0000 8 0.000
7 0.0000 7 0.000
6 0.2800 6 0.040
5 0.5000 5 0.150
4 0.2500 4 0.240
3 0.1800 3 0.050

2 0.5100 2 0.200

1 0.3700 1 0.920

1990 12 0.8000 1990 12 0.060
11 1.2100 11 0.090

10 0.3100 10 0.090
9 0.0500 9 0.020
8 0.3500 8 0.080
7 0.3200 7 0.070
6 0.4500 6 0.490
5 0.0800 5 0.400
4 0.1200 4 0.160
3 0.3800 3 0.200

2 0.8400 2 0.030
1 0.2000 1 0.100

1989 12 0.3000 1989 12 0.200
11 0.0100 11 0.045
10 0.0100 10 0.400
9 0.0100 9 0.300
8 0.0100 8 0.200
7 0.0100 7 0.300
6 0.0100 6 0.050
5 OOסס.0 5 0.000
4 0.0100 4 0.060
3 0.1900 3 0.060
2 0.1900 2 0.060
1 0.0100 1 0.055

1986 12 OOסס.0 1986 12 0.000
11 OOסס.0 11 0.000
10 OOסס.0 10 0.000
9 OOסס.0 9 0.000
8 OOסס.0 8 0.000
7 0.0000 7 0.000
6 OOסס.0 6 0.000
5 OOסס.0 5 0.000
4 0.2500 4 0.400
3 0.3000 3 0.250
2 0.2500 2 0.100
1 0.8000 1 0.100

1987 12 0.1500 1987 12 0.800
11 OOסס.0 11 0.000

10 OOסס.0 10 0.000

9 OOסס.0 9 0.000
8 OOסס.0 8 0.000
7 OOסס.0 7 0.000
6 0.0000 6 0.000
5 OOסס.0 5 0.000
4 0.1000 4 0.200

. 3 0.1000 3 0.200

: .- 2 i 10.1000 2 I ,
0.500

" .1 \~
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AVG NPDES FLOW CFS AVG NPDES LOADING
MGALlDAY (LBSlDAY)

0.3760 0.5818 0.4706
0.3721 0.5757 0.1242

0.3679 0.5692 0.0921
0.2769 0.4264 0.1617
0.3476 0.5378 0.1450
0.3605 0.5578 0.3610
0.3495 0.5408 0.2041

0.0000 OOסס.0 OOסס.0

0.2620 0.4054 1.6178

0.3023 0.4677 0.1514

0.3162 0.4692 0.0792

0.3467 0.5364 0.1157
0.3300 0.5106 0.1101
0.3020 0.4673 0.1006
1.5970 2.4709 0.9328

0.3150 0.4874 0.3943

0.3400 0.5261 0.2837

0.3680 0.5694 4.2991

0.2920 0.4518 0.7066

~ I
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" .t.Ei:M1 2 3 • 5 e 7 e 8 10 11 12 13 2 3 4 5 e 7 e 8 10 11 12 13 des FLOW MGA. .FS AVGSTREAM AVG NPDES LOADING 2 3 4 5 6 7 6 8 , , • 13 ava npdes disch CFS I).
041 FLOW 1885 e 0 OOסס.0 0 0 0 0 0 0 3 RDX 1895 e 2 0.0000 5 0.000 0 0 0 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 0 0 0 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3
19114 12 0 OOסס.0 0 0 0 0 0 0 3 1884 12 2 OOסס.0 5 0.000 0 0 0 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 0 3
6 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
6 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 0.0000 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

1883 12 0 OOסס.0 0 0 0 0 0 0 3 lH3 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 6 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

lH2 12 0 OOסס.0 0 0 0 0 0 0 3 1882 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
6 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

1881 12 0 OOסס.0 0 0 0 0 0 0 3 1881 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
6 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 0.0000 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

1m 12 0 OOסס.0 0 0 0 0 0 0 3 1880 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 6 2 OOסס.0 5 0.000 0 0 0 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3

4 0 OOסס.0 0 0 0 0 0 0 3 • 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 S 0.000 0 0 0 0 3

1"8 12 0 OOסס.0 0 0 0 0 0 0 3 I. 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
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7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3

5 2 OOסס.0 5 0.000 0 0 0 0 3

4 2 OOסס.0 5 0.000 0 0 0 0 3

3 2 OOסס.0 5 0.000 0 0 0 0 3

2 2 OOסס.0 5 0.000 0 0 0 0 3

1 2 OOסס.0 5 0.000 0 0 0 0 3

1888 12 2 OOסס.0 5 0.000 0 0 0 0 3

11 2 OOסס.0 5 0.000 0 0 0 0 3

10 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

7 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

5 2 OOסס.0 5 0.000 0 0 0 0 3

4 2 OOסס.0 5 0.000 0 0 0 0 3

3 2 OOסס.0 5 0.000 0 0 0 0 3

2 2 OOסס.0 5 0.000 0 0 0 0 3

1 2 OOסס.0 5 0.000 0 0 0 0 3

1887 12 2 OOסס.0 5 0.000 0 0 0 0 3

11 2 OOסס.0 5 0.000 0 0 0 0 3

10 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

7 2 OOסס.0 5 0.000 0 0 0 0 3

8 2 OOסס.0 5 0.000 0 0 0 0 3

5 2 OOסס.0 5 0.000 0 0 0 0 3

3 2 OOסס.0 5 0.000 0 0 0 0 1

2 2 OOסס.0 5 0.000 0 0 0 0 3

1 2 0.0000 5 0.000 0 0 0 0 3
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1 2 3 4 5 e 7 e 8 10 11 12 13 2 3 • 5 e 7 8 9 10 11 12 13 des FLOWMt. ~FS AVGSTREAM AVG NPDES LOADING 2 3 • 5 e 7 e 9 , , , 13 avo nodes disch CFS ~
042 FLOW 1995 e 0 OOסס.0 0 0 0 0 0 0 3 ROX 1995 e 2 OOסס.0 5 0.000 0 0 0 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3

4 0 OOסס.0 0 0 0 0 0 0 3 4 2 0.0000 5 0.000 0 0 0 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3
1994 12 0 OOסס.0 0 0 0 0 0 0 3 li94 12 2 OOסס.0 5 0.000 0 0 0 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 0.0000 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 e 2 0.0000 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3

e 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 0.0000 0 0 0 0 0 0 3 4 2 0.0000 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 0.0000 5 0.000 0 0 0 0 3

1993 12 0 OOסס.0 0 0 0 0 0 0 3 1993 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
9 0 0.0000 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 • 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 0.0000 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

1992 12 0 OOסס.0 0 0 0 0 0 0 3 1992 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 a 0 0 a 3
4 a OOסס.0 a a a a a a 3 4 2 OOסס.0 5 0.000 a a 0 a 3
3 a OOסס.0 0 0 0 a a a 3 3 2 OOסס.0 5 0.000 0 a a a 3
2 0 OOסס.0 0 0 0 a 0 a 3 2 2 OOסס.0 5 0.000 a a a a 3
1 0 OOסס.0 0 0 0 0 a a 3 1 2 OOסס.0 5 0.000 a 0 0 0 3

1991 12 0 OOסס.0 a 0 0 0 0 0 3 1981 12 2 OOסס.0 5 0.000 0 a 0 0 3

11 0 OOסס.0 0 0 0 a 0 0 3 II 2 OOסס.0 5 0.000 0 a 0 0 3
10 a OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 0 0 3
9 0 OOסס.0 0 a 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 a 3
8 a OOסס.0 a 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 a 3
7 0 OOסס.0 0 a 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3

8 0 OOסס.0 0 0 0 a 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 a 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 a a 0 0 3
3 0 OOסס.0 a 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 a 0 0 0 3 2 2 OOסס.0 5 0.000 0 0 0 0 3
I 0 OOסס.0 0 0 0 0 0 0 3 I 2 OOסס.0 5 0.000 0 a 0 0 3

1990 12 a OOסס.0 0 0 a 0 0 0 3 1990 12 2 OOסס.0 5 0.000 0 a 0 0 3
11 0 OOסס.0 0 0 a 0 0 a 3 11 2 OOסס.0 5 0.000 0 0 a 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 0 a 0 3

9 0 OOסס.0 a 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 a a a 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 0 0 0 0 3

7 0 OOסס.0 0 0 0 0 0 a 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
e 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 0 0 0 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 0 0 0 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 0 0 0 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 0 0 0 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 0 a 0 0 3
I 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 0 0 0 0 3

1989 12 0 OOסס.0 0 0 0 0 0 0 3 1989 12 2 OOסס.0 5 0.000 0 0 0 a 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 0 0 0 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 0 a 0 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 0 0 0 0 3
8 0 OOסס.0 0 0 0 0 0 a 3 8 2 OOסס.0 5 0.000 0 0 0 0 3
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7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 0 0 0 0 3
o 0 OOסס.0 0 0 0 0 0 0 3 o 2 OOסס.0 5 0.000 0 0 0 0 3

5 2 OOסס.0 5 0.000 0 0 0 0 3
• 2 OOסס.0 5 0.000 0 0 0 0 3
3 2 OOסס.0 5 0.000 0 0 0 0 3
2 2 OOסס.0 5 0.000 0 0 0 0 3
1 2 OOסס.0 5 0.000 0 0 0 0 3

1808 12 2 OOסס.0 5 0.000 0 0 0 0 3
11 2 OOסס.0 5 0.000 0 0 0 0 3
10 2 OOסס.0 5 0.000 0 0 0 0 3
8 2 OOסס.0 5 0.000 0 0 0 0 3
8 2 0.0000 5 0.000 0 0 0 0 3
7 2 OOסס.0 5 0.000 0 0 0 0 3
o 2 OOסס.0 5 0.000 0 0 0 0 3
5 2 OOסס.0 5 0.000 0 0 0 0 3
• 2 OOסס.0 5 0.000 0 0 0 0 3
3 2 OOסס.0 5 0.000 0 0 0 0 3
2 2 OOסס.0 5 0.000 0 0 0 0 3
1 2 OOסס.0 5 0.000 0 0 0 0 3

1807 12 2 0.0000 5 0.000 0 0 0 0 3
tt 2 OOסס.0 5 0.000 0 0 0 0 3
10 2 OOסס.0 5 0.000 0 0 0 0 3
8 2 OOסס.0 5 0.000 0 0 0 0 3
o 2 OOסס.0 5 0.000 0 0 D 0 3
7 2 OOסס.0 5 0.000 0 0 0 0 3
8 2 OOסס.0 5 0.000 0 0 0 0 3
5 2 OOסס.0 5 0.000 0 0 0 0 3
3 2 0.0000 5 0.000 0 0 0 0 1 3
2 2 0.0000 5 0.000 0 0 0 0 3 3
1 2 0.0000 5 0.000 0 0 0 0 3 1 D.ODD o 0 1 0 3
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1 2 3
• 5

8 7 8 9 10 11 12 13 2 3 • 5 8 7 8 9 10 11 12 13 des FLOW M(,-. CFS AVG STREAM AVG NPOES LOADING 2 3 • 5 8 7 8 9 , , , 13 ilYa nodes d1sch CFS ~-tieAM
051 FLOW 1&&7 3 0 OOסס.0 0 0 0 0 0 0 3 ROX~MX 1997 3 I 0.0000 2 0.000 1 0 2 0 3 "!NT 1997 3 0 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 1 0.0000 2 0.000 1 0 2 0 3 2 0 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 11 0.0000 2 0.000 1 0 2 0 3 1 0 0 1 0.000 o 0 1 0 3

1998 12 0 OOסס.0 0 0 0 0 0 0 3 1998 12 1 0.0000 2 0.000 1 0 2 0 3 1998 12 0 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 111 OOסס.0 2 0.000 1 0 2 0 3 11 0 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 1 OOסס.0 2 0.000 1 0 2 0 3 10 0 0 1 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 1 0.0000 2 0.000 1 0 2 0 3 9 0 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 1 OOסס.0 2 0.000 1 0 2 0 3 8 0 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 1 OOסס.0 2 0.000 1 0 2 0 3 7 0 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 1 0.0000 2 0.000 1 0 2 0 3 8 0 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 1 0.0000 2 0.000 1 0 2 0 3 5 0 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 1
OOסס.0 2 0.000 1 0 2 0 3 • 0 0 I 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 1 OOסס.0 2 0.000 1 0 2 0 3 3 0 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 I OOסס.0 2 0.000 1 0 2 0 3 2 0 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 11 OOסס.0 2 0.000 1 0 2 0 3 1 0 0 1 0.000 o 0 1 0 3

1995 12 0 OOסס.0 0 0 0 0 0 0 3 1995 12 1 OOסס.0 2 0.000 1 0 2 0 3 1995 12 0 0 I 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 111 OOסס.0 2 0.000 1 0 2 0 3 11 0 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 1 OOסס.0 2 0.000 1 0 2 0 3 10 0 0 1 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 1 OOסס.0 2 0.000 1 0 2 0 3 9 0 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 1 OOסס.0 2 0.000 1 0 2 0 3 8 0 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 1 OOסס.0 2 0.000 1 0 2 0 3 7 0 0 1 0.000 o 0 1 0 3

6 0 0.0000 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 I 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 5 1 0 1 0.000 o 0 I 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3 • 1 0 1 0.000 o 0 I 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.0002 0 • 0 3 3 1 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 2 I 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 I 2 OOסס.0 5 0.000 2 0 4 0 3 1 1 0 I 0.000 o 0 1 0 3

1&&4 120 OOסס.0 0 0 0 0 0 0 3 1994 12 2 OOסס.0 5 0.000 2 0 • 0 3 1994 12 I 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 11 1 0 I 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 0.0000 5 0.000 2 0 • 0 3 10 t 0 1 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.0002 0 • 0 3 9 1 0 1 0.000 o 0 1 0 3

6 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 1 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 6 2 OOסס.0 5 0.000 2 0 • 0 3 6 1 0 I 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 1 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3 • 1 0 1 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 1 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 1 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 1 1 0 I 0.000 o 0 1 0 3
1993 12 0 OOסס.0 0 0 0 0 0 0 3 1993 12 2 OOסס.0 5 0.000 2 0 4 0 3 1993 12 1 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 11 1 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 1 0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 1 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 7 1 0 1 0.000 o 0 I 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 0.0000 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 1 0 1 0.000 o 0 I 0 3

• 0
OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 • 0 3 • 1 0 1 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 1 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 1 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 1 1 0 I 0.000 o 0 1 0 3

1992 12 0 OOסס.0 0 0 0 0 0 0 3 1992 12 2 OOסס.0 5 0.000 2 0 • 0 3 1992 12 I 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 11 1 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 1 0 1 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 I 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 I 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 1 0 1 0.000 o 0 1 0 3

6 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 5 1 0 1 0.000 o 0 1 0 3

4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 • 0 3 • 1 0 1 0.000 o 0 I 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 1 0 I 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 1 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 11 0 I 0.000 o 0 1 0 3
1991 12 0 OOסס.0 0 0 0 0 0 0 3 1991 122 OOסס.0 5 0.000 2 0 4 0 3 1991 12 1 0 1 0.000 o 0 I 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 111 0 I 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 I 0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 1 0 1 0.000 o 0 I 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 I 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 6 1 0 I 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 1 0 1 0.000 o 0 1 0 3
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Sheet1

4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 4 1 0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 4 0 3 3 1 0 1 0.000 o 0 1 0 3
2 0 0.0000 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 2 1 0 1 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 4 0 3 1 1 0 1 0.000 0 0 1 0 3

1990 12 0 OOסס.0 0 0 0 0 0 0 3 1990 12 2 OOסס.0 5 0.000 2 0 4 0 3 1990 12 1 0 1 0.000 0 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 4 0 3 11 1 0 1 0.000 0 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 0.0000 5 0.000 2 0 4 0 3 10 1 0 1 0.000 0 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 0.0000 5 0.000 2 0 4 0 3 9 1 0 1 0.000 0 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 0 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 7 1 0 1 0.000 0 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 0 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 5 1 0 1 0.000 0 0 1 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 4 1 0 1 0.000 0 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 4 0 3 3 1 0 1 0.000 0 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 2 1 0 1 0.000 0 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 ~ 0 3 1 1 0 1 0.000 0 0 1 0 3

1989 12 0 OOסס.0 0 0 0 0 0 0 3 1989 12 2 OOסס.0 5 0.000 2 0 ~ 0 3 1989 12 1 0 1 0.000 0 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 ~ 0 3 tt 1 0 1 0.000 0 o 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 4 0 3 10 1 0 1 0.000 0 o 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 4 0 3 9 1 0 1 0.000 0 o 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 0 o 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 7 1 0 1 0.000 0 o 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 ~ 0 3 8 1 0 1 0.000 0 o 0 0 3

5 2 OOסס.0 5 0.000 0 0 1 0 3 5 1 0 1 0.000 0 o 0 0 3
4 2 OOסס.0 5 0.000 0 0 1 0 3 ~ 1 0 1 0.000 0 o 0 0 3
3 2 OOסס.0 5 0.000 0 0 1 0 3 3 1 0 1 0.000 0 o 0 0 3
2 2 OOסס.0 5 0.000 0 0 1 0 3 2 1 0 1 0.000 0 o 0 0 3
1 2 OOסס.0 0.000 0 0 1 0 3 11 0 1 0.000 0 o 0 0 3

1988 12 2 OOסס.0 0.000 0 0 1 0 3 1988 12 1 0 1 0.000 0 o 0 0 3
tt 2 OOסס.0 0.000 0 0 1 0 3 11 1 0 1 0.000 0 o 0 0 3
10 2 OOסס.0 0.000 0 0 1 0 3 10 1 0 1 0.000 0 o 0 0 3
9 2 OOסס.0 0.000 0 0 1 0 3 9 1 0 1 0.000 0 o 0 0 3
8 2 OOסס.0 0.000 0 0 1 0 3 8 1 0 1 0.000 0 o 0 0 3
7 2 OOסס.0 0.000 0 0 1 0 3 7 1 0 1 0.000 0 o 0 0 3
8 2 OOסס.0 0.000 0 0 1 0 3 8 1 0 1 0.000 0 o 0 0 3
5 2 OOסס.0 0.000 0 0 1 0 3 5 1 0 1 0.000 0 o 0 0 3
4 2 OOסס.0 0.000 0 0 1 0 3 ~ 1 0 1 0.000 0 o 0 0 3
3 2 OOסס.0 0.000 0 0 1 0 3 3 1 0 1 0.000 0 o 0 0 0
2 2 OOסס.0 0.000 0 0 1 0 3 2 1 0 1 0.000 0 o 0 0 0
1 2 OOסס.0 0.000 0 0 1 0 3 11 0 1 0.000 0 o 0 0 0

1987 12 2 OOסס.0 5 0.000 0 0 1 0 0 1987 121 0 1 0.000 0 o 0 0 3
tt 2 OOסס.0 5 0.000 0 0 1 0 0 111 0 1 0.000 0 o 0 0 3
10 2 OOסס.0 5 0.000 0 0 1 0 0 10 1 0 1 0.000 0 o 0 0 0
9 2 OOסס.0 5 0.000 0 0 1 0 3 9 1 0 1 0.000 0 o 0 0 0
8 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 0 1 0.000 0 o 0 0 0
7 2 OOסס.0 5 0.000 0 0 1 0 0 7 1 0 1 0.000 0 o 0 0 0
8 2 OOסס.0 5 0.000 0 0 1 0 0 8 1 0 1 0.000 0 o 0 0 1
5 2 OOסס.0 5 0.000 0 0 1 0 0 5 1 0 1 0.000 0 o 0 0 3
~ 2 OOסס.0 5 0.000 0 0 1 0 0 ~ 1 0 1 0.000 0 o 0 0 3
3 2 OOסס.0 5 0.000 0 0 1 0 0 3 1 0 1 0.000 0 o 0 0 3
2 2 OOסס.0 5 0.000 0 0 1 0 3 2 1 0 1 0.000 0 o 0 0 3
1 2 OOסס.0 5 0.000 0 0 1 0 3 11 0 1 0.000 0 o 1 0 3
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I 2 3
• 5

8 7 8 9 10 II '2 13 2 3 • 5 8 7 8 9 10 11 12 13 de. FLOW MGAL CFS I..vGSTREAM AVG NPOeS LOADING 2 3 • 5 8 7 8 9 • •• 13 av. ""de. c1sch CFS I'\v13STREAM
052 FLOW 1997 3 0 OOסס.0 0 0 0 0 0 0 3 ROX+HMX '997 3 1 OOסס.0 2 0.000 I 0 2 0 3 TNT '997 3 0 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 I OOסס.0 2 0.000 I 0 2 0 3 2 0 0 , 0.000 o 0 1 0 3

I 0 OOסס.0 0 0 0 0 0 0 3 11 OOסס.0 2 0.000 I 0 2 0 3 I 0 0 , 0.000 o 0 I 0 3

'995 12 0 OOסס.0 0 0 0 0 0 0 3 1998 12 1 OOסס.0 2 0.000 I 0 2 0 3 1998 12 0 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 111 OOסס.0 2 0.000 1 0 2 0 3 11 0 0 I 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 1 OOסס.0 2 0.000 I 0 2 0 3 10 0 0 I 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 1 OOסס.0 2 0.000 I 0 2 0 3 9 0 0 I 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 1 OOסס.0 2 0.000 I 0 2 0 3 8 0 0 I 0.000 o 0 , 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 1 OOסס.0 2 0.000 I 0 2 0 3 7 0 0 I 0.000 o 0 , 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 1 0.0000 2 0.000 1 0 2 0 3 5 0 0 I 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 , OOסס.0 2 0.000 1 0 2 0 3 5 0 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3 ·, OOסס.0 2 0.000 1 0 2 0 3

• 0
0 , 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 , OOסס.0 2 0.000 I 0 2 0 3 3 0 0 1 0.000 o 0 1 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 I OOסס.0 2 0.000 I 0 2 0 3 2 0 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 I OOסס.0 2 0.000 1 0 2 0 3 1 0 0 I 0.000 o 0 I 0 3
Igg5 12 0 OOסס.0 0 0 0 0 0 0 3 1995 12 1 OOסס.0 2 0.000 1 0 2 0 3 1995 12 0 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 II' OOסס.0 2 0.000 1 0 2 0 3 11 0 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 1 OOסס.0 2 0.000 1 0 2 0 3 10 0 0 I 0.000 o 0 I 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 I OOסס.0 2 0.000 I 0 2 0 3 9 0 0 1 0.000 o 0 t 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 8 I OOסס.0 2 0.000 I 0 2 0 3 8 0 0 1 0.000 o 0 , 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 1 OOסס.0 2 0.000 I 0 2 0 3 7 0 0 , 0.000 o 0 I 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 8 I 0 I 0.000 o 0 I 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 1 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3 ·, 0 1 0.000 o 0 , 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 , 0 , 0.000 o 0 I 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 1 0 , 0.000 o 0 I 0 3

I 0 0.0000 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 11 0 I 0.000 o 0 I 0 3

1904 12 0 OOסס.0 0 0 0 0 0 0 3 1... 12 2 OOסס.0 5 0.000 2 0 • 0 3 '904 12 , 0 1 0.000 o 0 I 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 11' 0 1 0.000 o 0 1 0 3

'0 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 , 0 1 0.000 o 0 , 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 , 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 I 0 I 0.000 o 0 I 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 0.0000 5 0.000 2 0 • 0 3 7 1 0 1 0.000 o 0 I 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 , 0 1 0.000 o 0 I 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 0.0000 5 0.000 2 0 • 0 3 5 f 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3 ·, 0 , 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 , 0 , 0.000 o 0 I 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 I 0 I 0.000 o 0 I 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 I I 0 I 0.000 o 0 1 0 3

1993 12 0 OOסס.0 0 0 0 0 0 0 3 1993 12 2 OOסס.0 5 0.000 2 0 • 0 3 '993 12 1 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 I' 2 OOסס.0 5 0.000 2 0 • 0 3 111 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 , 0 , 0.000 o 0 I 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 1 0 1 0.000 o 0 I 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 , 0 I 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 1 0 I 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 , 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 , 0 , 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3 ·, 0 1 0.000 o 0 f 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 , 0 , 0.000 o 0 , 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 I 0 I 0.000 o 0 1 0 3

f 0 OOסס.0 0 0 0 0 0 0 3 , 2 OOסס.0 5 0.000 2 0 • 0 3 , 1 0 I 0.000 o 0 I 0 3

1992 12 0 OOסס.0 0 0 0 0 0 0 3 1992 12 2 OOסס.0 5 0.000 2 0 • 0 3 1992 12 1 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 111 0 1 0.000 o 0 1 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 I 0 1 0.000 o 0 1 0 3

9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 1 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 , 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 , 0 , 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 , 0 1 0.000 o 0 1 0 3

• 0
OOסס.0 0 0 0 0 0 0 3

• 2
OOסס.0 5 0.000 2 0 • 0 3

• 1
0 , 0.000 o 0 1 0 3

3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 • 0 3 3 1 0 1 0.000 o 0 , 0 3

2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 2 1 0 1 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 11 0 1 0.000 o 0 1 0 3

1991 120 OOסס.0 0 0 0 0 0 0 3 Igg1 12 2 OOסס.0 5 0.000 2 0 • 0 3 '991 12 1 0 1 0.000 o 0 1 0 3

11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 • 0 3 11' 0 1 0.000 o 0 , 0 3

10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 10 1 0 , 0.000 o 0 , 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 9 1 0 1 0.000 o 0 f 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 0.0000 5 0.000 2 0 • 0 3 8 1 0 1 0.000 o 0 1 0 3

7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 7 1 0 1 0.000 o 0 1 0 3

8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 8 , 0 1 0.000 o 0 1 0 3

5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 5 , 0 1 0.000 o 0 , 0 3
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Sheet1

4 0 0.0000 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 4 1 0 1 0.000 0 0 1 0 3
OOסס.0 0 3 3 0 4 0 3

-
3 0 0 0 0 0 0 2 OOסס.0 5 0.000 2 3 1 0 1 0.000 0 0 1 ~ 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 2 1 0 1 0.000 0 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 4 0 3 1 1 0 1 0.000 0 0 1 0 3

1880 12 0 OOסס.0 0 0 0 0 0 0 3 1890 12 2 OOסס.0 5 0.000 2 0 4 0 3 1980 12 1 0 1 0.000 0 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 4 0 3 11 1 0 1 0.000 0 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 4 0 3 10 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 9 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 7 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 5 1 0 1 0.000 o 0 1 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 4 1 0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 4 0 3 3 1 0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 2 1 0 1 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 4 0 3 1 1 0 1 0.000 o 0 1 0 3

19BG 12 0 OOסס.0 0 0 0 0 0 0 3 1888 12 2 0.0000 5 0.000 2 0 4 0 3 1989 12 1 0 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 4 0 3 11 1 0 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 4 0 3 10 1 0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 9 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 7 1 0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 8 1 0 1 0.000 o 0 o 0 3

5 2 OOסס.0 5 0.000 0 0 1 0 3 5 1 0 1 0.000 o 0 o 0 3
4 2 OOסס.0 5 0.000 0 0 1 0 3 4 1 0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 0 0 1 0 3 3 1 0 1 0.000 o 0 o 0 3
2 2 OOסס.0 5 0.000 0 0 1 0 3 2 1 0 1 0.000 o 0 o 0 3
1 2 OOסס.0 5 0.000 0 0 1 0 3 1 1 0 1 0.000 o 0 o 0 3

1988 12 2 OOסס.0 5 0.000 0 0 1 0 3 1988 12 1 0 1 0.000 o 0 o 0 3
11 2 OOסס.0 5 0.000 0 0 1 0 3 11 1 0 1 0.000 o 0 o 0 3
10 2 OOסס.0 5 0.000 0 0 1 0 3 10 1 0 1 0.000 o 0 o 0 3
9 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 0 1 0.000 o 0 o 0 3
7 2 OOסס.0 5 0.000 0 0 1 0 3 7 1 0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 0 1 0.000 o 0 o 0 3
5 2 OOסס.0 5 0.000 0 0 1 0 3 5 1 0 1 0.000 o 0 o 0 3
4 2 OOסס.0 5 0.000 0 0 1 0 3 4 1 0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 0 0 1 0 3 3 1 0 1 0.000 o 0 o 0 3
2 2 OOסס.0 5 0.000 0 0 1 0 3 2 1 0 1 0.000 o 0 o 0 3
1 2 OOסס.0 5 0.000 0 0 1 0 3 1 1 0 1 0.000 o 0 o 0 3

lGB7 12 2 OOסס.0 5 0.000 0 0 t 0 3 1887 12 1 0 1 0.000 o 0 o 0 3
11 2 OOסס.0 5 0.000 0 0 1 0 3 11 1 0 1 0.000 o 0 o 0 3
10 2 OOסס.0 5 0.000 0 0 1 0 3 10 1 0 1 0.000 o 0 o 0 3
9 2 OOסס.0 5 0.000 0 0 1 0 3 9 1 0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 0 1 0.000 o 0 o 0 3
7 2 OOסס.0 5 0.000 0 0 1 0 3 7 1 OOסס.0 1 0.000 o 0 o 0 0
8 2 OOסס.0 5 0.000 0 0 1 0 3 8 1 OOסס.0 1 0.000 o 0 o 0 3
5 2 OOסס.0 5 0.000 0 0 1 0 3 5 1 OOסס.0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 0 0 1 0 0 3 1 OOסס.0 1 0.000 o 0 o 0 3
2 2 OOסס.0 5 0.000 0 0 1 0 3 2 1 OOסס.0 1 0.000 0 o 0 0 3
1 2 OOסס.0 5 0.000 0 0 1 0 3 11 0.0000 0 0.000 0 o 0 0 3

u u CJ



( \
1 2 3 ' 5 8 1 8 8 10 11 12 13 2 3 ~ 5 8 1 8 8 10 11 12 13 d.. FLOW Mt ."5 AVG NPDE5 LOADING 2 3 ~ 5 8 1 8 8 • •• 13 avg npdes disch CF5 AVGNPDE5 L~ J

081 CRm 1888 5 0 0.0000 0 0.000 0 0 0 0 3 CU 1888 5 0 OOסס.0 0 0.000 o 0 o 0 3

~ 0 OOסס.0 0 0.000 0 0 0 0 3 ~ 0 0.0000 0 0.000 o 0 o 0 3

3 0 OOסס.0 0 0.000 0 0 0 0 3 3 0 0.0000 0 0.000 o 0 o 0 3

2 0 OOסס.0 0 0.000 0 0 0 0 3 2 0 0.0000 0 0.000 o 0 o 0 3

1 0 OOסס.0 0 0.000 0 0 0 0 3 1 0 0.0000 0 0.000 o 0 o 0 3
1888 12 0 OOסס.0 0 0.000 0 0 0 0 3 18ee 12 0 OOסס.0 0 0.000 o 0 o 0 3

11 0 OOסס.0 0 0.000 0 0 0 0 3 11 0 0.0000 0 0.000 o 0 o 0 3
10 0 OOסס.0 0 0.000 0 0 0 0 3 10 0 OOסס.0 0 0.000 o 0 o 0 3

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3

1 0 OOסס.0 0 0.000 0 0 0 0 3 1 0 OOסס.0 0 0.000 o 0 o 0 3

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3

5 0 OOסס.0 0 0.000 0 0 0 0 3 5 0 0.0000 0 0.000 o 0 o 0 3

~ 0 OOסס.0 0 0.000 0 0 0 0 3 ~ 0 OOסס.0 0 0.000 o 0 o 0 3

3 0 OOסס.0 0 0.000 0 0 0 0 3 3 0 OOסס.0 0 0.000 o 0 o 0 3
2 0 OOסס.0 0 0.000 0 0 0 0 3 2 0 OOסס.0 0 0.000 o 0 o 0 3

1 0 OOסס.0 0 0.000 0 0 0 0 3 1 0 OOסס.0 0 0.000 o 0 o 0 3
1881 12 0 OOסס.0 0 0.000 0 0 0 0 3 1881 12 0 OOסס.0 0 0.000 o 0 o 0 3

11 0 OOסס.0 0 0.000 0 0 0 0 3 11 0 OOסס.0 0 0.000 o 0 o 0 3
10 0 OOסס.0 0 0.000 0 0 0 0 3 10 0 OOסס.0 0 0.000 o 0 o 0 3

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3
1 0 OOסס.0 0 0.000 0 0 0 0 3 1 0 OOסס.0 0 0.000 o 0 o 0 0

8 0 OOסס.0 0 0.000 0 0 0 0 3 8 0 OOסס.0 0 0.000 o 0 o 0 3
5 0 OOסס.0 0 0.000 0 0 0 0 3 5 0 0.0000 0 0.000 o 0 o 0 3
3 0 OOסס.0 0 0.000 0 0 0 0 0 3 0 OOסס.0 0 0.000 o 0 o 0 3
2 0 OOסס.0 0 0.000 0 0 0 0 3 2 0 OOסס.0 0 0.000 o 0 o 0 3
1 0 OOסס.0 0 0.000 0 0 0 0 3 1 0 OOסס.0 1 0.000 o 0 1 0 3
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Sheet1

.-

0 2 0 0 0
0 2 0 0 0
0 2 0 0 0
0 2 0 0 0

0 0 0 0 0 3 ZN 1989 5 1 0 2 0 0 0
0 0 0 0 0 3 4 1 0 2 0 0 0
0 0 0 0 0 3 3 1 0 2 0 0 0

PB 1989 5 0 0 0 0 0 0 0 0 3 2 1 0 2 0 0 0
4 0 0 0 0 0 0 0 0 3 1 1 0 2 0 0 0
3 0 0 0 0 0 0 0 0 3 1988 12 1 0 2 0 0 0
2 0 0 0 0 0 0 0 0 3 11 1 0 2 0 0 0
1 0 0 0 0 0 0 0 0 3 10 1 0 2 0 0 0

1988 12 0 0 0 0 0 0 0 0 3 9 1 0 2 0 0 0
11 0 0 0 0 0 0 0 0 3 8 1 0 2 0 0 0
10 0 0 0 0 0 0 0 0 3 7 1 0 2 0 0 0
9 0 0 0 0 0 0 0 0 3 8 1 0 2 0 0 0
8 0 0 0 0 0 0 0 0 3 5 1 0 2 0 0 0
7 0 0 0 0 0 0 0 0 3 4 0 -1 2 0 0 0
8 0 0 0 0 0 0 0 0 3 3 1 0 2 0 0 0
5 0 0 0 0 0 0 0 0 3 2 1 0 2 0 0 0
4 0 0 0 0 0 0 0 0 3 1 1 0 2 0 0 0
3 0 0 0 0 0 0 0 0 3 1987 12 1 0 2 0 0 0
2 0 0 0 0 0 0 0 0 3 11 1 0 2 0 0 0
1 0 0 0 0 0 0 0 0 3 10 1 0 2 0 0 0

1987 12 0 0 0 0 0 0 0 0 3 9 1 0 2 0 0 0
11 0 0 0 0 0 0 0 D 3 8 1 0 2 0 0 0
10 0 0 0 0 0 0 0 0 3 7 1 0 2 0 0 0
9 0 0 0 0 0 0 0 0 3 8 1 0 2 0 0 0
8 0 0 0 0 0 0 0 0 3 5 1
7 0 0 0 0 0 0 0 0 0 3 1
8 0 0 0 0 0 0 0 0 3 2 1
5 0 0 0 0 0 0 0 0 3 1 1

.,JI, ,"

lJ u C)



\
1 2 3 ~ 5 8 7 8 9 10 11 12 13 2 3 ~ 5 e 7 8 9 10 11 12 13 d•• FLOW MGAl CFS AVG NPDES LOADING 2 3 • 5 8 7 8 9 , , , 13 .vg npdes disch CFS AVO NPO€S LOALJIJ'll.3

002 FLOW 1997 3 0 OOסס.0 0 OOסס.0 0 0 0 0 3 ROX+HMX 1997 3 1 OOסס.0 2 0.0001 0 2 0 3 0.0000 0.0000 OOסס.0 '!NT 1997 3 0 0.0000 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 OOסס.0 0 0 0 0 3 2 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 0.0000 0.0000 2 0 0.0000 f 0.000 o 0 1 0 3
1 0 OOסס.0 0 OOסס.0 0 0 0 0 3 11 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 1 0 0.0000 1 0.000 o 0 1 0 5

1998 12 0 OOסס.0 0 OOסס.0 0 0 0 0 3 1990 12 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 0.0000 0.0000 1998 12 0 0.0000 1 0.000 o 0 1 0 5
11 0 0.0000 -llJlQDO 0 0 0 0 3 11 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 11 0 0.0000 1 0.000 o 0 1 0 5
1010 OOסס.0 0 0.0587 'Q 0 0 0 0 10 1 OOסס.0 2 0.000 1 0 2 0 5 0.0000 0.0000 0.0000 10 0 0.0000 I 0.000 o 0 1 0 3
9 0 0.D285 0 0.0720 0 0 0 0 0 9 1 OOסס.0 2 0.000 1 0 2 0 5 0.0285 0.0410 0.0000 9 0 0.0000 1 0.000 o 0 1 0 3
8 0 0.0300 0 0.0540 0 0 0 0 0 8 1 OOסס.0 2 0.000 1 0 2 0 5 0.0380 0.0557 0.0000 8 0 0.0000 1 0.000 o 0 1 0 3
7 0'.J)~ -0.0000 0 0 0 0 3 7 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 OOסס.0 7 0 0.0000 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 OOסס.0 0 0 0 0 3 8 1 0.0000 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 8 0 0.0000 I 0.000 o 0 1 0 3
5 0 OOסס.0 0 OOסס.0 0 0 0 0 3 5 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 0.0000 0.0000 5 0 0.0000 1 0.000 o 0 1 0 3
~ 0 OOסס.0 0 OOסס.0 0 0 0 0 3 ~ 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 ~ 0 OOסס.0 1 0.000 o 0 1 0 3
3 0 0.0000 0 OOסס.0 0 0 0 0 3 3 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 3 0 OOסס.0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 OOסס.0 0 0 0 0 3 2 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 OOסס.0 2 0 OOסס.0 I 0.000 o 0 1 0 3
1 0 OOסס.0 0 OOסס.0 0 0 0 0 3 , 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 0.0000 1 0 0.0000 1 0.000 o 0 1 0 3

1995 12 0 OOסס.0 0 OOסס.0 0 0 0 0 3 1995 12 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 OOסס.0 1995 120 OOסס.0 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 OOסס.0 0 0 0 0 3 11 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 OOסס.0 11 0 0.0000 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 OOסס.0 0 0 0 0 3 10 1 OOסס.0 2 0.000 1 0 2 0 3 OOסס.0 0.0000 0.0000 10 0 0.0000 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 OOסס.0 0 0 0 0 3 9 1 OOסס.0 2 0.000 1 0 2 0 3 OOסס.0 OOסס.0 0.0000 9 0 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 0.0000 OOסס.0 8 0 0.0000 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 1 OOסס.0 2 0.000 1 0 2 0 3 0.0000 OOסס.0 OOסס.0 7 0 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 0.0000 8 1 OOסס.0 1 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 5 1 OOסס.0 1 0.000 o 0 1 0 3
• 0 OOסס.0 0 0 0 0 0 0 3 ~ 2 OOסס.0 5 0.000 2 0 ~ 0 3 0.0000 OOסס.0 OOסס.0 ~ 1 OOסס.0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 3 1 OOסס.0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 OOסס.0 2 1 OOסס.0 1 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 1 1 OOסס.0 1 0.000 o 0 1 0 3

1994 12 0 OOסס.0 0 0 0 0 0 0 3 1994 12 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 0.0000 1994 12 1 OOסס.0 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 111 0.0000 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 0.0000 OOסס.0 10 1 0.0000 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 0.0000 OOסס.0 9 1 0.0000 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 0.0000 8 1 OOסס.0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 7 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 C 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 5 1 OOסס.0 1 0.000 o 0 1 0 3
~ 0 OOסס.0 0 0 0 0 0 0 3 • 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 ~ 1 OOסס.0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 3 1 OOסס.0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 OOסס.0 2 1 OOסס.0 I 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 I 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 0.0000 1 1 OOסס.0 1 0.000 o 0 1 0 3

1993 12 0 OOסס.0 0 0 0 0 0 0 3 1993 12 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 1993 12 1 OOסס.0 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 ~ 0 3 0.0000 OOסס.0 OOסס.0 111 OOסס.0 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 10 1 OOסס.0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 0.0000 9 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 0.0000 8 1 OOסס.0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 7 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 5 1 OOסס.0 1 0.000 o 0 1 0 3
• 0 OOסס.0 0 0 0 0 0 0 3 • 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 • 1 OOסס.0 1 0.000 o 0 1 0 3
3 0 0.0000 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 3 1 OOסס.0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 0.0000 2 1 OOסס.0 1 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 1 1 OOסס.0 1 0.000 o 0 1 0 3

1992 12 0 OOסס.0 0 0 0 0 0 0 3 1992 12 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 1992 12 1 0.0000 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 ~ 0 3 0.0000 OOסס.0 OOסס.0 111 OOסס.0 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 10 1 OOסס.0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 9 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 7 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 e 1 OOסס.0 1 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 5 1 OOסס.0 1 0.000 o 0 1 0 3
~ 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 4 1 OOסס.0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 3 1 OOסס.0 1 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 2 1 OOסס.0 1 0.000 o 0 1 0 3
1 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 11 OOסס.0 1 0.000 o 0 1 0 3

1991 12 0 OOסס.0 0 0 0 0 0 0 3 1991 12 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 1991 12 1 OOסס.0 1 0.000 o 0 1 0 3
11 0 OOסס.0 0 0 0 0 0 0 3 11 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 111 OOסס.0 1 0.000 o 0 1 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 10 1 OOסס.0 1 0.000 o 0 1 0 3
9 0 OOסס.0 0 0 0 0 0 0 3 9 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 ~ 0 3 OOסס.0 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 OOסס.0 7 1 0.0000 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 • 0 3 0.0000 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 1 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 • 0 3 OOסס.0 OOסס.0 0.0000 5 1 OOסס.0 1 0.000 o 0 1 0 3
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Sheet1

4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 0.0000 OOסס.0 4 I OOסס.0 1 0.000 0 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 3 I OOסס.0 I 0.000 0 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 0.0000 OOסס.0 2 I OOסס.0 1 0.000 0 0 I 0 3
I 0 OOסס.0 0 0 0 0 0 0 3 1 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 1 I OOסס.0 1 0.000 o 0 1 0 3

1!leO 12 0 OOסס.0 0 0 0 0 0 0 3 U80 12 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 0.0000 OOסס.0 1!leO 12 1 OOסס.0 I 0.000 o 0 I 0 3
II 0 OOסס.0 0 0 0 0 0 0 3 II 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 II I OOסס.0 I 0.000 o 0 I 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 10 1 OOסס.0 , 0.000 o 0 1 0 3
o 0 OOסס.0 0 0 0 0 0 0 3 o 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 o 1 OOסס.0 1 11.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 8 I OOסס.0 1 0.000 o 0 I 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 7 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 8 1 OOסס.0 1 0.000 o 0 I 0 3
5 0 OOסס.0 0 0 0 0 0 0 3 5 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 0.0000 5 1 0.0000 I 0.000 o 0 1 0 3
4 0 OOסס.0 0 0 0 0 0 0 3 4 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 4 1 OOסס.0 1 0.000 o 0 1 0 3
3 0 OOסס.0 0 0 0 0 0 0 3 3 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 0.0000 3 , OOסס.0 I 0.000 o 0 1 0 3
2 0 OOסס.0 0 0 0 0 0 0 3 2 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 2 1 OOסס.0 I 0.000 o 0 1 0 3

1 0 OOסס.0 0 0 0 0 0 0 3 , 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 0.0000 OOסס.0 11 OOסס.0 1 0.000 o 0 1 0 3
1888 12 0 OOסס.0 0 0 0 0 0 0 3 1080 12 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 1080 12 I 0.0000 , 0.000 o 0 1 0 3

II 0 OOסס.0 0 0 0 0 0 0 3 II 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 II I OOסס.0 1 0.000 o 0 I 0 3
10 0 OOסס.0 0 0 0 0 0 0 3 10 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 10 1 OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 o 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 8 , OOסס.0 1 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 8 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 OOסס.0 8 I OOסס.0 1 0.000 o 0 1 0 3
7 0 OOסס.0 0 0 0 0 0 0 3 7 2 OOסס.0 5 0.000 2 0 4 0 3 OOסס.0 OOסס.0 0.0000 7 I 0.0000 , 0.000 o 0 1 0 3
8 0 OOסס.0 0 0 0 0 0 0 3 e 2 OOסס.0 5 0.000 2 0 4 0 3 0.0000 0.0000 OOסס.0 e 1 0.0000 1 0.000 o 0 o 0 3

5 2 OOסס.0 5 0.000 1 0 2 0 3 5 1 OOסס.0 1 0.000 o 0 o 0 3
4 2 OOסס.0 5 0.000 1 0 2 0 3 4 1 OOסס.0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 1 0 2 0 3 3 I OOסס.0 1 0.000 o 0 o 0 3
2 2 OOסס.0 5 0.000 1 0 2 0 3 2 1 OOסס.0 1 0.000 o 0 o 0 3
I 2 OOסס.0 5 0.000 1 0 2 0 3 1 t OOסס.0 I 0.000 o 0 o 0 3

'888 12 2 OOסס.0 5 0.000 1 0 2 0 3 1988 12 1 OOסס.0 1 0.000 o 0 o 0 3
II 2 OOסס.0 5 0.000 I 0 2 0 3 III OOסס.0 1 0.000 o 0 o 0 3
10 2 OOסס.0 5 0.000 1 0 2 0 3 10 I OOסס.0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 1 0 2 0 3 o I OOסס.0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 I 0 2 0 3 8 I OOסס.0

, 0.000 o 0 o 0 3
7 2 OOסס.0 5 0.000 1 0 2 0 3 7 1 OOסס.0 1 0.000 o 0 o 0 3
e 2 OOסס.0 5 0.000 1 0 2 0 3 e 1 OOסס.0 I 0.000 o 0 o 0 3
5 2 OOסס.0 5 0.000 I 0 2 0 3 5 1 OOסס.0 I 0.000 o 0 o 0 3
4 2 OOסס.0 5 0.000 I 0 2 0 3 4 1 OOסס.0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 I 0 2 0 3 3 1 OOסס.0 1 0.000 o 0 o 0 3
2 2 OOסס.0 5 0.000 I 0 2 0 3 2 I OOסס.0 I 0.000 o 0 o 0 3
1 2 OOסס.0 5 0.000 I 0 2 0 3 11 OOסס.0 I 0.000 o 0 o 0 3

1087 12 2 OOסס.0 5 0.000 1 0 2 0 3 1087 12 1 OOסס.0 1 0.000 o 0 o 0 3
II 2 OOסס.0 5 0.000 1 0 2 0 3 II 1 OOסס.0 1 0.000 o 0 o 0 3
10 2 OOסס.0 5 0.000 I 0 2 0 3 10 , OOסס.0 1 0.000 o 0 o 0 3
o 2 OOסס.0 5 0.000 I 0 2 0 3 o 1 OOסס.0 1 0.000 o 0 o 0 3
8 2 OOסס.0 5 0.000 1 0 2 0 3 8 1 0.0000 1 0.000 o 0 o 0 3
7 2 OOסס.0 5 0.000 I 0 2 0 3 7 1 OOסס.0 1 0.000 o 0 o 0 0
e 2 OOסס.0 5 0.000 1 0 2 0 3 e 1 OOסס.0 1 0.000 o 0 o 0 3
5 2 OOסס.0 5 0.000 1 0 2 0 3 5 I OOסס.0 1 0.000 o 0 o 0 3
3 2 OOסס.0 5 0.000 I 0 2 0 0 3 1 OOסס.0 1 0.000 o 0 o 0
2 2 OOסס.0 5 0.000 1 0 2 0 3 2 1 0.0000 1 0.000 o 0 o 0
I 2 0.0000 5 0.000 I 0 2 0 3

"
0.0000

/ )
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Summary of Potential Chemical-Specific Cleanup Requirements for
Groundwater Selected Remedial Technologies
Iowa Army Ammunition Plant, Middletown, Iowa

:-,,:--:,:,';':-:-":'':':-:-:-.".

/i .·.·MCL' < ...

Contaminant MCLG' HAL':· 10" Cancer Risk' PRG' (Region . RDAorRI' . Proposed Cleanup
<::Orl~tu~t ........ /i .. . (,ugiL) < (;4g/9· •. (/tgll) ..•.. C#:9/L) IX) Tap Water (/tg/day)

.... ... (/taIL) Level (/tg/LI Basis

INORGANICS

Aluminum N/A N/A N/A N/A 37000 nc N/A 37000 PRG
Anlimonv 6 6 3 N/A 15 nc N/A 3 HAL
Arsenic 50 N/A N/A 2 0.045 ca N/A 50 MCL

Barium 2000 2000 2,000 N/A 2600 nc N/A 2000 HAL
BerylJimn 4 4 N/A 0.8 0.016 ca N/A 4 MCL

Cadmium 5 5 5 N/A 18 nc N/A 5 HAL
Calciwn N/A N/A N/A N/A N/A 800000-1200000 600000 RDA
Chromium (total) 100 100 100 N/A 180 nc (VI) 50-200 100 HAL
Copper (at tap) 1300' 1300 N/A N/A 1400 nc 1500-3000 1300 MCL

Cyanide 200 200 200 N/A 730nc N/A 200 HAL
Iron N/A N/A N/A N/A N/A 10000-12000 6000 RDA
Lead (at tap) 15' 0 N/A N/A 4nc N/A 15 MCL

Ma1!nesium N/A N/A N/A N/A N/A 280000·300000 150000 RDA
Man1!anese N/A N/A N/A N/A 1700 nc 200-500 1700 PRG
MercU11l 2 2 2 N/A II ncO N/A 2 HAL
Nickel 100' 100' 100 N/A 730 nc N/A 100 HAL
PotDssium N/A N/A N/A N/A N/A 1950000-5850000 2925000 RDA
Se1enUlm 50 50 N/A N/A 180 nc 45-55 50 MCL

Silver N/A N/A 100 N/A 180 nc N/A 100 HAL
Sodium N/A N/A N/A N/A N/A 10000000 ~OOOOO RDA
ThalJimn 0.5 0.5 0.5 N/A 2.9 nc N/A 0.5 HAL
Vanadium N/A N/A N/A N/A 260 nc N/A 260 PRG
Zinc N/A N/A 2000 N/A 11000 nc 12000 (women) 2000 HAL
VOLATILE ORGANICS

Ace/one N/A N/A N/A N/A 610 nc N/A 610 PRG
Benzene 5 N/A N/A 100 0.39 ca N/A 5 MCL

n-BUlyI benzene N/A N/A N/A N/A N/A N/A
sec-Butvl benzene N/A N/A N/A N/A 61 nco N/A 61 PRG
Carbon disulfuk N/A N/A N/A N/A 21 nc N/A 21 PRG
Carbon tetrachloride 5 0 N/A 30 0.17 ca N/A 5 MCL

Chlorobenzene 100 100 N/A N/A 39nc N/A 100 MCL

Chloroform 100 N/A N/A 600 0.16 ca N/A 100 MCL

HES H: 'J6U.fiIL'J644XIOO\TABLE1lJ.W1'D~7112J@03:0j: j9 1



~un·U1Jary of Potential Ch~m~p~~·Specif~c Cleanup Requirements for
.. Groundwater Selected Remedial Technologies

Iowa Ar"!y, ~mmunition Plant, Middletown, Iowa

(CONTINUED)

MCL

PRO

PRO

PRO

PRO

PRO

MCL
HAL

HAL
MCL

HAL

PRO

MCL
HAL

MCL

PRO

HAL

5

5

5

3

3

2

6

5 MCL

5 MCL

75 HAL

70 HAL

600 HAL

2.4

790 PRO

160

700 HAL

200

240

20

1900

1000

1800

.. 7 HAL

59000

10000

N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
4.8 ca

240nc
-t----..::..::.:.:----+---~~--__+--~~---ll

240nc

N/A N/A

0.12ca N/A

3nc' N/A

61 nc N/A

N/A N/A

N/A N/A

1.6 ca N/A

370nc N/A

2.4 nc' N/A

720 nc N/A

0.47 ca N/A

160 nc N/A

790 nc N/A

4.3 ca N/A

N/A N/A
1.1 c N/A

0.02 ca N/A

0.2 CA N/A

1900 nc N/A

1300 nc N/A

1400 nc N/A

1300 nc N/A

1800 nc

0.046 ca N/A

59000 nc N/A

._Jl' . <~s~r)' ••••.••..•••..•••.••••.•·.•·.•·.••.·.••.·.•·.•.•...••.•.•.I.H.··.

IJ
.·.· •..·•.•.~.nL.·.·•. '...•)·....•.•.••.•.••.•••.•·.....1It.d~~c~ Ri~kl·P~c;·(~~~1911··.···.·· •.•.••••.••••• ~l••~A.9ld.o.:.·..·.yR.··.)··.I.•.~ •.• •••••.• .

• r" "'~ . CiJgJL) «I~r~~~i\t~r< ,.
600 600 600 N/A
75 75 75 N/A
N/A N/A N/A N/A

5 0 N/A N/A
7 7 7 N/A
5 0 N/A 40

70 70 70 . N/A
700 700 700 N/A
N/A N/A N/A N/A

5 N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A

5 0 N/A 70

1000 1000 1000 N/A
5 0 N/A 300

200 200 200 N/A
5 3 3 N/A

N/A N/A N/A N/A
N/A N/A N/A N/A.
N/A N/A N/A N/A
N/A N/A N/A N/A

2 0 NA 1.5
10000 10000 10000 N/A

N/A N/A N/A N/A
N/A N/A N/A ! N/A
N/A N/A 20 N/A
N/A N/A N/A N/A

6 N/A N/A N/A
N/A N/A N/A N/A

Methylene chloride

Tetrachloroethylene

Toluene

Isopropvl Benzene

n-ProDvlbenzene

Trimethvlbenzene

Ethylbenzene

cis-I,2-Dichloroedrene

I,I-Dichloroethene

VUlvl chloride

~,I-Dichloroethane

1,1,1-Trichloroethane

1,2,4-Trimethvbenzene

1,3,5-Trimethybenzene

Methvlethvl ketone

1,1,2-Trichloroethane

1,1,2-Dichloroethane

SEMI-VOLATILE ORGANICS

2-Methylphenol

1,1,2-Trichlorotrif/uoroethane

Metirvl isobutyl ketone

Fluorene

Phenanthrene
Bis(2--ethy[hexyl)phthaIate

Di-n- butvlohthalate

1,2-Dichloroethane

Trichloroethene

1,2 Dichlorobenzene

Naphthalene

1,4-Dkhlorobenzene

Xylenes (l'otal)

.' .......) ..........• . ......./
...........•.•..... « <'i ••••••••....••••••••••••••••

i L
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Summary of Potential Chemical-Specific Cleanup Requirements for
Groundwater Selected Remedial Technologies
Iowa Army Ammunition Plant, Middletown, Iowa

(CONTINUED)

·eonbllnillant .
... . .....

Meu;'<
.. ..

..

••••••••••••••••••••••••••••••

·•··....>.. MCL'·····• <·!iALL 104eallcei'•.~lski •PRG~(Reglon ··········RDAorRI· Proposed Cleanup
C<lIIstltuent . .• ... (/lg!L)

••••

..
v.9'LF .••. .(/lg/L) ..•...•••• (ffg/L)· IX) Tap Water .. (/lg/day) ---

I· ..• . ..••...• ..... (/lg/Lj Level (/lg/L). . .• Basis

DielhylphthloJe N/A N/A 5QOO N/A 29000 nc N/A 5000 HAL

PhenoVCarbo!U: Acid N/A N/A 4000 N/A 22000 nc N/A 4000 HAL

EXPLOSIVES

1,J,S-Trinitroben1.ene(I'NB) N/A N/A N/A N/A 1.8 nc N/A 1.8 PRG

1,J-DiniJroben1.ene(DNB) N/A N/A I N/A 3.7nc N/A I HAL

2,4-DiniJrotoluene(24DNT) N/A N/A N/A 5 73 nc N/A 5 10- Cancer Risk

2,6-DiniJrotoluene(26DNT) N/A N/A N/A 5 37nc N/A 5 10- Cancer Risk

2,4,6-TriniJrotoluene (I'NT) .N/A N/A 2 I 2.2 ca N/A 2 HAL

4-Amino-2,6-dinitrotoluene N/A N/A N/A N/A N/A N/A

2-Amin0-4,6-dinitrotoluene N/A N/A N/A N/A N/A N/A

HMX N/A N/A 400 N/A 1800 nc N/A 400 HAL

Kltrobenr.ene (NB) N/A N/A N/A N/A 3.4 nc N/A 3.4 PRG

NiJrotoluene (NT) N/A N/A N/A N/A 370 nc N/A 370 PRG

2-Nitrotoluene (2NT) N/A N/A N/A N/A 370 nc N/A 370 PRG

3-NiJrotoluene aNT) N/A N/A N/A N/A 370nc N/A 370 PRG

4-Kltrotoluene (4NT) N/A N/A N/A N/A 370 nc N/A 370 PRG

RDX N/A N/A 2 30 0.61 ca N/A 2 HAL

Tetrvl N/A N/A N/A N/A N/A N/A

RADIONUCUDES (Unib - pCiIL) - - _..

Alphagro$$ 15 N/A N/A 15 N/A N/A 15 MCL

Radium 226 5 N/A N/A 20 N/A N/A 5 MCL

1 Drinking Water Regulations and Health advisories, Office of Water, u.s. Environmental Protection Agency, October 1996.

'Preliminary Remedial Goals (PRGS), EPA Region IX., 1996. From Stanford J. Smucker, Ph.D., Regional Toxicologist, August I, 1996.

'Risk Assessment Handbook Human Health Evaluation, Vol. I: Human Health Evaluation, USACE, EM 200-1-4, 30 June 1995. RDA = Recommended Daily Allowance, RI = Recommended Intake.
The maximum concentration at the site is multiplied times 2 Uday, the adult intake ofdrinkin.g water, resulting in a concentration (j.lgIL). If the resulting concentration is less than the RDA, the chemical
is not ofconcern. The RDAs for calcium, iron, magnesium, selenium and zinc are from the National Research Council (1989). The values for copper, chromium, and manganese are Estimaed Safe and
Adequate Daily Intake Needs from the National Research Council (1989). Potassium is the Usual (adult) intake(50-150 mEq/day), Remington Phannaceutical Sciences, 15th Ed. (1975), and the average
adult sodium intake is from Nelson's Textbook ofPediatrics, 14th Ed. (1992).

HESH:\J644fiL\J644XJOO\TAJJLERJ.WPD~7JJ2J@03.0j:H 3



Summary of Potential Ch~cfll·SpeciflcCleanup Requirements for
Groundwater Selected Remedial Technologies
Iowa Arrn¥. Ammu..nition Plant, Middletown, Iowa

(CONTINUED)

~ and ~perlW ~in the MCLs as IT, OJ:tJ;eatnumt technique. The treatment technique requirements can be triggered by lead or copper action levels measured in samples collected at consumers'
taps. The Iead and copper actioo.levels are exceeded if the concentration ofmore tlJan 10 percent oftap water samples collected during any monitoring period are greater than 15 ~g/L for lead or 1300
~g/L for copper. Control ofLead and Copper, 40 Cl"R 141.80(cX1), General Requirements. . .

SBeing remanded.

'Value is from the USEPA Region IUPRGs, Risk·B~d Concentration Table, January-June 1995. From Roy L Smith, Ph.D., Senior Toxicologist, March 7, 1995. (Value not available in the Region
IXPRGs.). .
Need to decide ifsome of the background. wells are Qlrown out, changes background numbers.

N/A =No numeric standard.

u )




















