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INTRODUCTION

An Expert Geohydrologic Panel was established by the St. Louis Area Task
Force in late 1995 to review pertinent site information regarding geology, hydrogeology,
surface water hydrology, and contaminant transport at the St. Louis Airport Site. fhis
- report describes the results of that review. The first meeting of the panel was on
September 15, 1995, and preliminary results-of the panel's revie\./@were providedin an .
oral presentation to the St. Louis Area ATask Force on January 16 1996. The St. Louis
Area Task Force is a citizens' group created to evaluate the optidne available for
remediation of the sites in the St. Louis area that are contaminated with low-level
radioactive waste. These locations mclude the Mallmckrodt Plant, the Hazelwood
g Interim Storage Site, the St. Louis Airport s;te (SLAPS), and various vicinity properties.

The panel consisted of the following members:

Mr. David W. Miller (Chairman), Geraghty & Miller, Inc.

Or. John D. Rockaway, University of Missouri

Mr. Thomas Aley, Ozark Underground Laboratory Inc.

Mr. James‘Cox, Walsh Environmental Scientists and Engineers, Inc.
Ms. Mimi Garstang, Missouri Department of Natural Resources

Mr. Angel Martin, Jr., U.S. Geological Survey

The first four members listed above are professionally representing only themselves in a
private capacity with regard to the various issues. Mr. Angel Martin, Jr., as an

employee of the U.S. Geological Survey (USGS), can comment on the technical
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‘ aspects of the work. The USGS cannot make any recommendations regarding
remediation of the site or alternatives or (ecpmmendatibns for the possible closure of
the site. Also, the USGS will not comment on criteria for the disposal of additional
contaminated soil and debris and the nature of immediate or long-term actions and site

modifications.

Ms. Mimi Garstang, [who] currently is employed by the Missouri Department of
Natural Resources, Division of Geology and Land Survey (MDNR/DGLS), as Deputy
Division Director [has provided the Task Force with a separate report]. Working as a

geologist for the department since 1978, her participation on the:panel also provided a

historical perspective on many of the technical investigations ad’d documents.
] \
The questions provided to the panel for their analysi's“We‘r"e as follows:
1. Is shallow groundwater contamination at the St. Louis Airport Site having, or .
’ expected to have, any environmentally significant impact on water or sediment

quality in Coldwater Creek?

2. Is surface water runoff from the St. Louis Airport Site having, or expected to
have, any environmentally significant impact on water or sediment quality in
Coldwater Creek?

3. Is contamination present at the St. Louis Airport Site expected to have any
environmentally significant impact on the "deep” bedrock groundwater within the
foreseeable future (e.g., next 100 years)?

The charge given to the panel was to restrict its review to the analysis of geologic and
hydrologic issues related to SLAPS. These issues represent only some of the many

factors that are typically conside'réd with regard to decisions on future activities at
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‘ Superfund sites.

(During its deliberations, the panel also developed opinions on the following

issues:)
1. Adequacy of available data on which to base future decisions on (potential] risk.

2. Suitability of the site for disposal of additional wastes contaminated with low-level

radioactivity.

3. Immediate activities that might be considered for increasefd monitoring and for |

. . . . . . . 1 \
minimizing potential environmental impacts. Lo

-

BACKGROUND

. The SLAPS is a 21.7 acre property adjacent to the Lambert-St. Louis
International Airport. The property is bounded to the west by Coldwater Creek, to the
south by the Norfolk and Western Railroad and to the north and east by McDonneli
Boulevard. From 1946 to 1966, residues from the processing and production of various .

- forms of uranium compounds were placed in the area. In the mid 1960's an unknown
quantity of the residues were removed from the property and the entire propérty was
covered with up to 3 feet of clean fill. Additional fill and rubble were placed at the site in

" the 1970's and in the late 1980's a gabion wall was constructed to minimize erosion by
Coldwater Creek. Stormwater runoff [from the SLAPS property presently flows in
surface ditches and a pipe that all drain to Coldwater Creek] is presently uncontrolled.
Surface ditches and a pipe all drain the site directly into Coldwater Creek. The property

is fenced and is [environmentaily monitored and routinely maintained] subject to

environmental monitoring and routine maintenance,
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' _ Radioactive contamination of soil at SLAPS has been characterized and extends
- to a'aepth of about 18 feet, with the majority of contamination between 4 and 8 feet
below land surface (bls). Levels of uranium-238, radium-226, thorium-230, and thorium-
232 insoil samples from these depths significantly exceed background levels.
Analytical [R]esults of groundwater (analyses] samples (in] from some monitoring wells,
stormwater samples, and [Coldwater Creé'k"sediment] sediment samples from

Coldwater Creek also indicate elevated uranium levels. However, measured levels of

radionuclides in surface water from Coldwater Creek were consistent with background
levels and lower than proposed Department of Energy (DOE) clean-up guidelines. (Y]
The results of sampling and monitoring at SLAPS are summarize,;d in nuinerous reports
"on the property as referenced in the bibliographic attachment. [ln addition, a current
environmental program at SLAPS involves obtaining samples on 4 semi-annual basié_
for air, surface water, sediment, groundwater, and stormwat‘er."-+he most recent
sampling results, based on 10 monitoring wells, 8 surface-water sites, and two

stormwater discharge points appear to be:consistent with earlier investigation at

‘ SLAPS.]

[In the various investigations carried out at SLAPS, the geolégic formations
underlying the site have been divided into upper and lower aquifer systems, which are
separated by confining unit composed of dense clay. The confining unit is greater than
25 feet thick along the western portion of the property, thins in an easterly direction, and
pinches oQt near the eastern edge of SLAPS. The upper aquifer system consists of
about 30 feet of clayey silts, fine sands, and silty clays. The lower aquifer system
includes and unconsolidated unit of mostly silty clay and clayey gravel, up to 30 feet
thick, and the underlying bedrock. The bedrock beneath the westemn portion of SLAPS
consists of limestone. Shale overlies the limestone along the eastern portion of the site.

. Depth to bedrock ranges from 55 feet on the east side of the SLAPS to a maximum of
90 feet toward Coldwater Creek.]

. Flle: SLAPS-mg.wp$



141882

. The SLAPS ground surface is essentjally flat. it lies on the southeastern edge of
a topographic depression known as the Florissant Basin. The Florissant Basin was
created through bedrock erosion by a Mississippi River tributary. Sand, silt, gravel, and

clay-rich materials filled this basin as glaciers blocked the tributary millions of years ago

creating a quiet lake environment. The SLAPS lies essentially on the edge of this now .

sediment-filled ancient |ake. '

The stratigraphy on the westem portion of the site depicts silty materials at
ground surface that grade into fine sand and silty clay, Atthe 40-50 feet depth, a clay-

rich unit is present that has been inferred to hydrologically seoarage the saturated lake

deposits into two groundwater systems in this area. The lake deg‘é}sits below the clay-

rich unit on the western portion of the site consist mostly of silt@}a‘y and clayey and -

sandy gravel. Limestone, the uppermost bedrock formation, exist;s at depths of

approximately 90 feet, Static water levels are-usually about 8-10 feet below ground
surface. '

Beneath the eastern portion of the site lies one continuous sequence of _saturated

unconsolidated material. - The materials grade from clayey silt to clayey and sandy

gravel. This is the true edge of the ancient lake where bedrock erosion left weathered

shale and coal exposed until subsequently covered by the deposits of the glacial lake to

depths of 55 feet. The weathered coal and shale overlie the deeper limestone unit that

is the upper bedrock on the westemn part of the site. No clay-rich potential confining

clay-rich layer has been identified as present in the glacial lake sediments in this area.
Static water levels are as shallow as 2-5 feet below ground surface. Due to limited

drilling, true stratigraphic conditions between the eastern and western edge of the site

are unknown.

Minimal characterization of the bedrock beneath the site has occurred. A single
well has been completed in the limés;one bedrock aquifer. This bedrock aquifer has
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‘ histo_[icaH\Lbeen utilized for potable water in the Florissant Basin Area. Eight producing
wells are known to have existed within 3 miles of the site. Water quality is good in the

limestone. This is characteristic of the glacial lake sediment area due to larger and
more rapid recharge than in much of the St. Louis area geologic settings. The

limestone is expected to produce enough water for private water usage and possibly

some commercial usage.

PROCEDURES

To address the issues, the panel members reviewed the data, analyzed the
conclusions drawn from previous DOE investigations and partic;:'i/pated in a series of
meetings focused on reviewing available site data. At these mé,_e\ings, présentationé:
were made by ihe technical personnel who had been associate‘éj with many of the
previous [and ongoing] studies. [Requests-from:the panel members for supplementary_
information, explénation of assumptions or processes and further analysis of available -

Q data were submitted to the appropriate technical personnel.] Panel members often

requested supplementary information, explanation of assumptions or processes and

further analysis of available data. The responses to these requesté were included as

part of the panel review process. [{]] The panel members independently evaluated the
data. [and reports provided and developed preliminary conclusions. Subsequently, the
panel met as a group to identify those conclusions upon which a general concurrence
was made and outlined the concepts upon which this report is based.] There were

meetings and discussions to determine if a general concurrence existed relative to

answers for the three questions reviewed by panel members.

The panel especiélly wants to thank David S. Miller of Science Applications
International Corporation for his efforts in providing background information on the site
to the panel and in responding to the panel's many requests for additional data [and

analyses] analysis. Mr. Miller and the other DOE contractors involved in this process
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. greatly simplified the panel's review through their thorough and timely presentations.
ANALYSIS -
A number of factors were considered to be of major importance in supporting the

‘conclusions and recommendations of the panel's review. [These factors included:] The

following listing describes conclusive information that the panel concurred upon:

1. Radionuclides are present in groundWater [at SLAPS] with higher [activity levels]
concentrations identified near Coldwater Creek. [Groundwater movement is ] A

potential avenue exists for direct grdundwater discharg??;f radionuclides to the
[Coldwater] creek. ": \

2.[3] Soil contaminated with radidnuclidesis present below the water table.

[Therefore,)] Groundwatér is in contact with a source of radionuclides under

g portions of SLAPS.

3.[4] Significantﬁlevels of radionuclides are present in the soil at very shallow depths

(i.e., less than 0.5 feet bls along McDonnell Boulevard on the northern boundary
of SLAPS and the railroad tracks along the southern boundary). Much of the
area is easily accessed by the public.

4.[2] Groundwater monitoring has shown the migration of radionuclides in the direction
of shallow groundwater flow across McDonnell Boulevard and under the formerly
used ballfields property to the north. [Low levels of radionuclides are present in
ét least one monitoring well adjacent to Coldwater Creek in the balifields area.]
This factor raises concern over potential shallow discharges of radionuclides to
Coldwater Creek to the west and the north [and potential vertical migration to the

lower aquifer system). Low concentrations of radionuclides have been reqularly
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‘ _A__det'ected in monitoring well BS3W075. This well is approximately 800 feet north
- of the SLAPS property boundary and is adjacent to Coldwater Creek, This might
be expected, qiven the physical properties of the lacustrine (glacija| |lakebed)

sediments.

5. Coldwater Creek sediments containxierig radionuclides extend downstream from
the site for 7-8 miles. Although this condition may have resulted from historic
erosion at the SLAPS before the present gabion wall was constructed, it may
also be indicative of contaminated stormwater discharging from the present
SLAPS d‘r'ainage system. As late as the fourth quarter of 1994, one stormwater
sample collected at SLAPS exceeded the DOE reference{'\;alue for "Radiation
Protection of the Public and the Environment." A ‘

\
i
!
-

6. Volatile organic chemicals have beenfound in groundwater at SLAPS. This

, ‘ poses two risk elements. [These are not only serious environmental

contaminants;] These chemicals are individually important environmental

contaminants. Second, they can provide the potential for facilitating transport of

less mobile chemicals and other substances through the grodndWater system.

7. Total carcinogenic risks from radionuclide exposure at SLAPS, as estimated in
. the baseline risk assessment prepared by Argonne National laboratory in 1993,
were 9.4x 103, 1.1 x 10%, and 1.1 x 10" for a SLAPS trespasser, maintenance
worker, and future resident, respectively. Although these are relatively high
values, the report points out that conservative, worst case scénarios were

assumed in arriving at these estimates, especially with regard to future land use.

|

Most of the unconsolidated lacustrine sediments beneath the site are fine-

arained and exhibit moderate horizontal permeabilities with lower vertical
permeabilities. They also:t’égg to absorb radionuclides
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potable water used for public water supplies is from surface water sources [the

Missouri and Mississippi Rivers].

10. The unconsolidated lakebed sediments are serying as a reservoir of fresh water

recharge to the bedrock beneath the site. Potable water is present in the

limestone bedrock aquifer that is normally saline in this general area.

[In its evaluation of data the panel also took into account some very important
characteristics of the SLAPS that are favorable in the potential to minimize adverse
effects to the creek and groundwater. Most important of these (s the fine grained nature
of the unconsolidated sediments underlying the area. These depoS|ts overlie the lower
aquifer system. Horizontal and vertical flow of groundwater- through fine-grained
sediments is low, and the potentlal rate of discharge of groundwater to Coldwater Creek
is low. In addition, radionuclides typically have low mobility in groundwater The fine- - =

Q grained nature of the geologic units would indicate a high potential for adsorption,
further limiting the migration of radionuclides. Available water-quality data indicate the
lack of a widespréad plume of heavily contaminated groundwater after 50 years of the
presence of the source. In addition, surface-water monitoring of Coldwater Creek has
consistently shown radionuclide values both within DOE guidelines and below
background levels. Finally, there is no groundwater use in the immediate area, which

would affect natural groundwater flow.]

Inconclusive data and information lead the panel to identify the following

concerns and inadequacies:

1. Little is known about the areal extent or thickness of the potential clay-rich unit

due to limited drlling to deot&
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True separation of the groundwater above and below the potential confining unit -

is unknown. Agquifer tests were not conclusive, Qnly one field permeability test

was completed on the potential confining unit; This test was made off-site and

varied considerably from laboratory results.

The vertical extent of groundwater contamination is unknown beneath the middle
portion of SLAPS, The stratigraphy beneath the center of the site also is not

clearly defined. It is important to understand the conditions in this area, -

Characterization of the materials and groundwater flow below approximately 50

feet is p‘oor.. Only one well has been completed in the lim/estone near SLAPS.

Potentiametric maps for the lower units cannot be creaté_d\jue to lack of

i
!

information.

Vertical flow gradients indicated by monitoring wells are inconclusive. Sediment -

accumulation has impacted water levels in wells. Steep downward gradients

have been indicated on the southern SLAPS boundary. Itis important to

understand where steep vertical gradients truly exist to identify where shallow

contamination may more readily move to depth.

Historically groundwater within a 3 mile radius of SLAPS has been utilized for

industrial and private consumption, A current door-to-door survey to document

resent day groundwater use will identify any users at risk and

production that may influence contaminant migration.

ampling programs at SLAPS have not been consistent. Qrganic and inorganic

analysis has not been regularly docurhented. No sampling occurred from 1992-
1995.
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‘ 8. Stream gaging information for Coldwater Creek at SLAPS is minimal. A true

relationship between the creek and shallow groundwater is unknown,

9. The source and extent of TCE, DCE, and toluene contamination at the site is

unknown.

10. One bedrock well sporadically shows elevated uranium levels. This well is

completed in the coal énd shale units that may contain naturally-occurring

radiation. This well also is at the eastern edge of the site where the potential

confining unit is known to be absent. It is important to understand if this is

. 7
evidence of radionuclides moving to depth or if it is a nafural phenomena,
A
A

MODEL PROJECTIONS ~ *

A}

Because the issues raised by the St. Louis Tés_k Force involved future impacts, =

- the panel [relied heavily] included in its deliberations [on a] the groundWater modeling

study [carried out] conducted by the DOE contractors. During several meetings with the
contractors, the model parameters were reviewed and suggestions were made for
modification of some of the parameters. [see * below] The results of the modeling
[support the assumed very slow movement of the contaminants in groundwater.” Also, ]
projected little environmental impact on Coldwater Creek [was simulated in the model]

or the bedrock aquifer [well beyond the 100-year time period the panel was asked to

consider] for over 100 years. [The model indicates that most groundwater flow is above

the primary low permeability clay confining unit, and that vertical migration into the lower
aquifer system would not be significant for more than 100 years.] Conservative
assumptions were utilized even if they were not totally representative of the true site
conditions. * The panel [also] recommended [the] expansion of the model to provide a
more complete picture of potential migration of radionuclides to Coldwater Creek and to

the [lower aquifer system.] bedrobk groundwater system as more data are obtained.
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) The panel concluded that the three-dimensional groundwater flow model

completed to this point [was technically] is_ reasonably sound [and the hydrologic units

underlying the site were simulated reasonably with'the available data). The calibration
results based on simulating measured water levels [especially in the upper aquifér

system] in the upper groundwater system were acceptable. HoWever, model calibration

was completed with only a limited data set for the lower [aquifer] groundwater system.
Limitations of that data include the fact that the stratigraphy underlying SLAPS has not

been fully characterized, and significant gaps in various data sets are present. ‘For
example, the [extent] continuity and thickness of the potential clay-confining layer
across the site is not known. This unit has been thought to restrict[s] vertical flow

between the upper and lower [aquifer] groundwater systems; and therefore, [the

possible] also possibly restrict the movement of contamination.’ éetermlnatlon of where

this upit exists and its true permeability characteristics [This] is’ |mportant in defining the

hydrology and possible movement of contamination at this site. Also, []] the hydrology

of the limestone and shale is not fully understood because of the lack of wells opento =

the bedrock at or near the site.

The flow model has not been verified in that the model has hot been run with an
independent set of data. This should be done so that the model can be utilized with

confidence in the simulation of the distribution of [activity] concentration of radioactive

constituents underlying the site. The current distance that radionuclides have already

moved off-site must be simulated by the mode| with realistic assumptions, Comparison

of streamflow in Coldwater Creek with simulated groundwater discharge to the creek is

recommended in future calibrations.

CONCLUSIONS

As a result of the review of available data, analysis drawn from previous DOE

investigations, and the modeling studies, the panel has developed a number of
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conclusions regarding [present] existing leveis, distribution and [effect] impact of
contamination at the site as well as conclusions regarding projected levels and

distribution of contamination in the future (100 years).

1. Radionuclides are present in shallow groundwater at SLAPS, and the result[s] of
the groundwater modeling study indicate that there will continue to be off-site
migration of conta'minants through the upper groundwater system toward
Coldwater Creek.- Howevér, [results of the] groundwater modeling [also] -
indicates that [the] levels of contamination tthat might eventually reach the Creek

would not impact surface water or sediments so that DOE guidelines would be

exceeded for at least 100 years] would not exceed DOE 4uidelines for at least
100 years. The model results are consistent with [availaplé water quality data’]
the creek sampling data available for SLAPS, but not with shallow groundwater

monitoring data. - .

. 2. The presence of radionuclides at the SLAPS has impacted sediment quality in
the stream channel and banks of Coldwater Creek. [Sediment quality has been

‘impacted as a résult of both] This has been caused by stream bank erosion

adjacent to the SLAPS and from sheet and gully erosion across the site. Also

stormwater flow and flooding along Coldwater Creek has resulted in periods of
accelerated erosional activity. Contaminant migration from soil erosion appears
to have been more significant in the past. Current rates of erosion have been
reduced from previous levels as a result of the natural re-establishment of
vegetétion over parts of the site and the construction of the gabion wall to control
bank erosion along Coldwater Creek. However, neither of these features has
completely eliminated the contribution of radionuclides into the surface waters of
Coldwater Creek. Although the impact of these sources is not acute at this time,
it does present a chronic problem to environmental quality along Coldwater
Creek and should be correéted or mitigated.
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Resuits of the groundwater modeling study indicate that the presence of

* radionuclides in the soil and upper aquifer system at SLAPS will not have a

significant impact on the [lower] bedrock aquifer [system] within the foreseeable
future (100 years). However, the panei concluded that this deep groundwater-

system has not yet been sufﬂciently characterized, and that both the model and
the conclusions drawn from the maode! will require verification as addiiional data

become available.

The site is underlain by hydrogeological features that do not meet criteria for the
location of a storage or disposal facility for radionuclide wastes. [Given that the
wastes are aiready present,] It [neVertheless] is the conql'ﬁsion of the panel that
the site should not be 'used for the disposal of additionali".;‘cbntaminated soil o’

other waste products. Physical, geological, and hydrolo.éical aspects of the site
that do not meet present criteria for disposal of wastes include a shallow water

table, a flood plain settiné, the absénce of a continuous and relatively thick .

confining layer, [the presence of linestone that may be karstic in nature] the

unknown bedrock conditions, and finally, the accessibility of the site. It should be
noted that the model and risk assessment assumed no additional waste material
would be placed at the site.

IMMEDIATE ACTIONS

Although the results of previous studies indicate that the impact of radionuclide

contamination from the SLAPS into Coldwater Creek and the deep groundwater system

are not acute at this time, there are a.number of actions that the panel believes should

be implemented immediately. These actions would be designed both to mitigate the

[present)] existing situation and to facilitate future investigations of contaminant migration

and remedial action studies. [{]] The actions suggested do not represent a conclusion

from the panel with respect to a recommended level or method of remediation, but are
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comprehensive analysis of contaminant sources. This information is considered
nec'éﬂssary to more thoroughly assess potential off-site contamination and to verify the

results of groundwater modeling.

1. Two deep monitoring wells should be installed that extend into the Iifnestone
bedrock. These wells should be designed to provide additional information on
the deeper subsurface stratigraphy and the [hydrologic continuity between the

geologic units included in the lower aquifer system] hydraulics of the lower

- groundwater system. They should be included in the groundwater monitoring

progrém. . .

! g/

2. Consideration should be given to installation of a (large&_d\ameter) well so that it
could yield sufficient water to stress the [lower aquifer sy;'stem] groundwater

deeper than the 50 foot depth. A controlled aquifer test [would] should be done

to provide data that could be used to better characterize the various groundwater -

’ systems and the potential confining unit.

3. Continuouély recording stream gages should be installed upstream and
downstream of the site. These would be useful in providing data for model

simulation and determination of flow characteristics in Coldwater Creek. More

water quality sampling of creek water should be implemented.

4. Additional information should be acquired on the levels and types of groundwatér
contamination in the central region of the site. In this area high concentrations of
contaminants are present in the soil, yet data on the underlying groundwater
quality are limited and the extent of contamination is poorly defined. The known

extent of the potential confining unit in this area is also limited.

5. Additional information should .be obtained on the nature and distribution of both
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_ organic and inorganic chemicals at the site. The data would be useful in helping

to understand the hydraulic relation between the various geologic units_and

potential to enhance the migration of radjonuclides.

A comprehensive long-range program should be established for the

implementation of continued hydrogeologic assessment studies at the site. To

date. the continuity of monitoring has been interrupted several times. Data

collection and analysis must address surface and groundwater quality, static

water levels, erosion, sedimentation, and contaminant migration through and

from the site without continual interruption.

' -‘. A\‘ . .
A door-to-door well survey documenting water use in the. area will verify safety

for the public and any potential influence on groundwater flow in the area,

-

Additional modelinq of the site shcjuld be done. Once additional data are

acquired on the lower unconsolidated units and bedrock beneath the site
projections on the vertical extent of contamination can be made. Modeling must

also include the fate and migration of organic contaminants at the site as well as

their impact on migration of radionuclides.

LONG RANGE PLANNING

The panel suggests that a comprehensive long-rénge program be established for

the implementation of future hydrogeologic assessment studies at the site. To date, the

continuity of monitoring has been interrupted from time-to-time. Data collection and

analysis should address surface and groundwater quality and flow, erosion,

sedimentation and contaminant migration through and from the site. [For example,
additional wells on the ballfields property adjacent to Coldwater Creek should be

included in future sampling. The data-collection program should be designed to provide
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‘ the information necessary for groundwater modeling and risk assessment studies that
will :provide the basis for future decisions regarding the most appropriate remedial
actions to be implements at SLAPS and other sitesin the St. Louis area.}. Water datipng,

aquifer testing, permeability testing and flow analysis are just a few of the investidations

to consider as future plans are made,

Refinements in_appropriate actions can be made as additional data are

compared to the anticipated results and model predictions, |If changes in site conditions

are made which invalidate the model assumptions (i.e., additional waste is stored at the

site or excavation of the waste occurs) th_en additional character—ization of the impact

and a re-evaluation of additional data needed will be 'necessar\('.'
A
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- St. Louis Site Remediation Task Force

To: St. Louis Site Remediation Task Force Participants
From: James Dwyer, Facilitator. .

Date: April 18, 1996

Subject: Coldwa'ger Creek Panel - Final Report

Enclosed is a copy of the final report of the Coldwater Crg'ék Panel for your review
and consideration. Also enclosed is a copy of the addendum, report prepared by
Mimi Garstang, which she discussed at the March Task Fo‘,rc‘e meeting.

if you have any'questions about these mater‘ials, please call me at 367-5707.

Enclosures: Final Coldwater Creek Panel - Final Report
Addendum Report - Mimi Garstang

9170 Latty Avenue Berkeley, Missouri 63134 314-524-4083
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S FINAL REPORT
| ST. LOUIS ATRPORT SITE
EXPERT GEOHYDROLQGIC PANEL
FEBRUARY 15, 1996

INTRQDUCTION

An Expert Geohydrologic Panel was established by the St. Louis Area Task

Force in late 1995 to review pertinent sitc information regarding hydrogeology,
_surface-water hydrology, and contaminant transport at the St. Louis Airport Site. This
report describes the results of that review. The first meeting of the panel was on
September 15, 1995, and preliminary résults of the panel’s revféw were provided in an

oral presentation to the St. Louis Area Task Force on January 1‘56,\1996. The St. Louis

Area Task Force is a citizens' group created to evaluate th’é options available for
remediation of the sites in the St, Louis area that are contaminated with low-level .
radicactive waste. These locations include the Malenkrodt Plant, the Hazelwood

: Interim Storage Site, the St. Louis Airport Site (SLAPS), and various vicity

. properties.

The panel consisted of the following members:

Mr. David W, Miller (Chairman), Geraghty & Miller, Inc.

Dr. John D. Rockaway, University of Missoun

Mr. Thomas Aley, Ozark Underground Laboratory Inc.

Mr. James Cox, Walsh Environmental Scientists and Engineers, Inc.
Ms. Mimi Garstang, Missouri Department of Natural Resources
Mr. Angel Martin, Jr., U.S. Geological Survey |

The first four members listed above are professionally rcpresenting only themselves in
a private capacity with regard t:o the various issues. "Mr. Angel Martin, Jr., as an
employee of the U.S. Geological Survey (USGS), can comment on the technical
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_ aspects of the work. The USGS cannot make any recommendations regarding
remediation of the site or alternatives or recommendations for the possible closure of
the site. Also, the USGS will not comment on criteria for the disposal of additional
contaminated 3oil and debris and the nature of immediate or long-term actions and site
modifications.

Ms. Garstang, who is employed by the Missouri Department of Natural
Resources as Deputy Division Director, has provided the Task Force with a separate
report.

;

The questions provided to the panel for their analysis we'r_e‘as follows:

1. Is shallow groundwater contamination at the St. Louis Airport Site having, or
expected to have, any environmentally significant impact on water or sediment
quality in Coldwater Creek? '

2. Is surface water runoff from the St. Louis Airport Site having, or expected 1o have,
any environmentally significant impact on water or sediment quality in Coldwater
Creek? |

3, Is contamination present at the St. Louis Airport Site expected to have any
environmental significant impact on the “deep” bedrock groundwater within the
foreseeable future (e.g., next 100 yeafs)?

The charge given to the panel was to restrict its review to the analysis of geologic and
hydrologic issues related to SLAPS. These issues rcpresent only some of the many
factors that are typically considered with regard to decisions on future activities at -
Superfund sites.
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4 .  During its deliberations, the panel also developed opinions on the following
" issues: '

1. Adequacy of available data on which to base future decisions on potential risk.

2. Suitability of the site for disposal of additional wastes contaminated at low levels of
radioactivity.

3. Immediate activities that might be considered for increased monitoring and for

minimizing potential environmental impacts.

BACKGROQUND

The SLAPS is a 21.7 acre prbpcny. adjacent to the Lambert-St. Louis
International Airport. The property is bounded to the west by Coldwater Creck, to the
uth by the Norfolk and Western Railroad and to the north and east by McDonnell
Boulevard. From 1946 to 1966, residues from the processing and. production of
various forms of uranium compounds were placed in the area. In the mid 1960’s an
unknown quantity'of the residues were removed from the property and the entire
property was covered with up to 3 feet of clean fill. Additional fill and rubble were
placed at the site in the 1970’s and a gabion wall was constructed to minimize erosion
by Coldwater Creek. Stormwater runoff from the SLAPS property presently flows in
surface ditches and a pipe that all drain to Coldwater Creek. The property is fenced

and is environmentally monitored and routinely maintained,

Radioactive contamination of soil at SLAPS has been characterized and extends
to a depth of about 18 feet, with the majority of contamination between 4 and 8 feet
below land surface (bls). Levels of uranium-238, radium-226, thorium-230, and
thorium-232 in soil samples from these depths exceed background levels. Results of

groundwater analyses in some monitoring wells, stormwater, and Coldwater Creek
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sediment also indicate elcvated uranium levels. However, measured levels of
radionuclides in surface water from Coldwater Creek were consistent with background

levels and lower than proposed Department of Enuéy (DOE) guidelines.

The results of sampling and monitoring at SLAPS are summarized in numerous
reports on the property. In addition, a current environmental program at SLAPS
involves obtaining samples on a scmi;annuai basis for air, surface water, sediment,
groundwater, and stormwater, The most receat sampling results, based on 10
monitoring wells, 8 surface-water sites, and two stormwater discharge points appear 1o

" be consistent with earlier investigations at SLAPS. )

7
/
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In the various investigations carried out at SLAPS, 1he} éwlogic formations
underlying the site have been divided into upper and 10weriz;€‘uifjer systems, which are
separated by confining unit composed of dcr:Se cla\ny. The confining unit is greater than
25 feet thick along the western portion of the property, thins in an easterly direction,
and pinches out near the eastern edge of SLAPS. The upper aquifer system consists of
aboﬁt 30 feet of clayey silts, fine sands, and silty clays. The lower aquifer system
includes an unoﬁnsolidawd unit of mostly silty clay and clayey gravel, up to 30 feet
thick, and the underlying bedrock. The bedrock beneath the western portion of SLAPS
. consists of limestone. Shale overlies the limestone along the eastern portion of the site.
Depth to bedrock ranges from S5 feet on the east side of SLAPS to a maximum of 90

feet toward Coldwater Creek.

PROCEDURES

To address the issues, the panel members reviewed the data, analyzed the
conclusions drawn from previous DOE investigations and participated in a series of
meetings focused on reviewing available site data. At these meetings, presentations
were made by the technical persqﬁnel who had been associated with previous and on-

going studies. Requests from the panel members for supplementary information,
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. explanation of assumptions or processes and further analysis of available data were
submitted to the appropriate technical personnel. The responses to these requests were

included as part of the panel review process.

The panel members independently evaluated the data and reports provided and
developed preliminary conclusions. Subsequently, the panel met as a group to identify
those conclusions upon which a general concurrence was made and outlined the

concepts upon which this report is based.

The panel especially wants to thank David S. Miller of Science Applications
International Corporatio'n for his efforts in providing backgrj(m'nd information on the
site to the panel and in responding to the panel's many requeslgs \for additional data and
analyses. Mr. Miller and the other DOE contractors involved in this process greatly

simplified the panel’s review through their thotough and timely presentations.
® L
A number of factors were considered to be of major importance in supporting

the conclusions and recommendations of the panel’s review. These factors included:

1. Radionuclides are present in groundwater at SLAPS with higher activity levels
identified near Coldwater Creek. Groundwater movement is a potential avenue for

direct discharge of radionuclides to Coldwater Creek.

2. Groundwater monitoring has shown the migration of radionuclides in the direction
of groundwater flow across McDonncll Boulevard and under the formerly used
balifields property to the north. Low levels of radionuclides are present in at least
one monitoring well adjacent to Coldwater Creek in the ballfields area. This factor

raiscs cConcerm over pou:n»u‘.asl shallow discharge of radionuclides to Coldwater Creek



Isie3l

to the west and the north, and potential vertical migration to the lower aquifer
system.

- Soil contamninated with radionuclides is present below the water table. Therefore,

groundwater js in contact with a source of radionuclides.

. Significant levels of radionuclides are present in the soil at very shallow depths, less
than 0.5 foot bls along McDonnell Boulevard on the northemn boundary of SLAPS
and the railroad tracks along the southern boundary. Much of the area is ecasily
accessed by the public.
LA

. Coldwater Creek sediments containing radionuclides extend downsm:am from the
site.  Although this condition may have resulted from hxstonc ¢rosion at the SLAPS
before the present gabion wall was constfucted, it may also be indicative of
contaminated stormwater discharging from the préscnt SLAPS drainage system. AS
late as the fourth quarter of 1994, one stormwater sample collected at SLAPS
exceeded the DOE reference value for “Radiation Protectivn of the Public and the
Environment.”

. Volatile organic chemicals have been found in groundwater at SLAPS. These are
not only serious environmental contaminants; they can provide the potential for

facilitating transport of less mobile chemicals through the groundwaler system,

. Total caxcinogen{c risks from radionuclide exposurc at SLAPS, as estimated in the
baseline risk assessment prepared by Argonne National Laboratory in 1993, were
9.4x 10%, 1.1 x 10”, and 1.1 x 10" for a SLAPS trespasser, maintenance worker,
and future resident, respectively. Although these are relatively high values, the
report points out that conservative, worst case scenarios were assumed in arriving at

these estimates, especially with regard to future land use.




In its evaluation of data the panel also took into account some very impostant
characteristics of thc SLAPS that are fayorable in the potential to minimize adverse
effects to the creek and groundwater. Most i?ﬁponant of these is the fine-grained
nature of the unconsolidated sediments underlying the area. These deposits overlie the
lower aquifer system. Horizontal and vertical flow of groundwater through fine-grained
sediments is slow, and the potential rate of discharge of groundwater to Coldwater
Crecek is low. In addition, rgdionuclidcs typically have low mobility in groundwater.
The fine-grained nature of the geologic units would indicate a high potential for
adsorption, further limiting the migration of radionuclides. Available water-quality
data indicate the lack of a widespread plume of heavily contarﬁi‘nated groundwater after
50 years of the presence of the source. In addition, sur{aoe water monitoring .of
Coldwater Creek has consistently shown radlonuclxde val;ucs both within DOE
guidelines and below background levels. Finally, there is no groundwater use in the

immediate area, which would affect natural groundwater flow.

Because the issues raised by the St. Louis Task Force involved future impacts,
the panel relied heavily in its deliberations on a groundwater modeling study carried out
by the DOE contractors. During several meetings with the contractors, the model
parameters were reviewed and suggestions were made for modification of some of the
parameters. The panel also recommended the expansion of the model to provide a
more complete picture of potential migration of radionuclides to Coldwater Creek and
to the lower aquifer system. The results of the modeling support the assumed very
slow movement of the contaminants in groundwater. Also, little environmental impact
on Coldwater Creek was simulated in the model, well beyond the 100-year time period
the panel was asked to consider. The model indicates that most groundwater flow is
above the primary low permeability clay confining unit, and that vertical migration into

the lower aquifer system would not be significant for more than 100 years.

The panel concluded that the three-dimensional groundwater flow model
completed to this point was technically sound, and the hydrologic units underlying the
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site were simulated reasonably with the available data. The calibration results based on
'-Msimulating} measured water levels, especially in the upper aquifer system \'uere
acceptable. However, model calibration was completed with only a limited data set
especially for the lower aquifer system. The stratigraphy underlying SLAPS has not
been fully charecterized, and signiﬂcap; gaps in various data sets are present. For
example, the extent and thickness of ihc clay confining layer across the site is not
known. This unit restricts vertical flow between the upper and lower aquifer systems
and, therefore, the possible movement of contamination. This is important in defining
the hydrology and possible movement of contamination. '

The hydrology of the limestone and shale is'not fully uri!;ic\rstood because of the
lack of wells open to the bedrock at the site. The flow model Has not been verified in
that the model has not been run with an independent set ofdata This should be done
so that the model can be utilized with conﬁ'dencé in the simulation of the disfribution of
activity of radioactive constituents underlying the site. Compaﬁson of streamflow in
Coldwater Creek with simulated groundwater discharge to the creek is recommended in
future calibrations.

CONCLUSIONS

As a result of the review of available data, analysis drawn from previous DOE
investigations, and the modeling studies, the panel has developed a number of
conclusions regarding present levels, distribution and effect of contamination at the site
as well as conclusions regarding projected levels and distribution of contamination in
the future (100 years).

1. Radionuclides already are present in shallow groundwater at SLAPS, and the results
of the groundwater modeling study indicate that there will continue to be off-site
migration of contaminants through the upper groundwater system toward Coldwater

Creek. However, results of the groundwater modeling also indicate that the levels
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" of contamination that might eventually reach the Creek would not impact surface
water or sediments so that DOE guidelines would be exceeded for at least 100

years. The model results are consistent with available water quality data,

. The presence of radionuclides at the SLAPS has impaéted sediment quality in
Coldwater Creeck. Sediment quality has been impacted as a result of both stream
bank erosion adjacent to the SLAPS and from sheet and gully erosion across the
site. Stormwater flow and flooding along Coldwater Creek has resulted in periods
of accelerated crosional activity. Contaminant migration from soil erosion appears
to have been more significant in.the past. Current raLe;s"" of erosion have been-
reduced from previous levels as a result of the natiixrzg re-establishment of
-\
vegetation over parts of the site and the construction of a gabion wall to control
bank erosion along Coldwater Creek. Neither of these features has c0mplétcly
eliminated the contribution of radionuclides into the surface waters of Coldwater -
Creek. Although the impact of these sources is not acute at this time, it does
present a chronic problem to environmental quality along Coldwater Creek and

should be corrected .

. Results of the groundwater modeling study indicate that the presence of
radionuclides in the soil and upper aquifer system at SLAPS will not have a
significant impact on the lower aquifer system within the foreseeable future (100
years). However, the panel concluded that the deep groundwater system has not yet
been sufficiently characterized, and that both the model and the conclusions drawn

from the model will require verification as additional data become available.

. The site is underlain by hydrogeological features that do not meet criteria for the
location of a storage or disposal facility for radionuclide wastes. Given that the
wastes are already present, it nevertheless is the conclusion of the panel that the site
should not be used for the disposal of additional contaminated soil or other waste
products. Physical, geological, and hydrological aspects of the site that do not meet
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present criteria for disposal of wastes include Q shallow water table, a ﬂood-plain
setting, the absence of a continuous and relatively thick confining 'laycr, the
presence of limestonc that may be karstic in nature, and finally, the accessibility of
the site. It should be noted that the model and nsk assessment assumed no

additional waste material would be placed at the site.
'IMMEDIATE ACTIONS

Although the results of previous studies indicate that the impact of radionuclide
contamination from the SLAPS into Coldwater Creek and the decp groundwater system
is not acute at this time, there are a number of actions that the pa{nc\l believes should be
"implemented immediately. These actions would be designed jboth to mitigate the
present situation and to facilitate future investigations of.c—én.t.{minant migration and

remedial action studies.
SITE MODIFICATIONS

The actions suggested do not represent a conclusion from the panel with respect
to a recommended level or method of remediation, but are actions the panel feels could

be 1mplemented (o reduce the off-site migration of radionuclide contamination from the

present site.

1. The gabion wall which was constructed to prevent sediment erosion along the
western creek bank appears lo be accomplishing this purpose based upon a cursory
visual observation. However, the proximity of the radicactive contamination to the
creeck and the presence of contaminated material within the flood plain and the
stormwater runoff ditches and pipe provide a rapid pathway for potential
contaminant migration into the creek. There continues to be direct dischafgc of
impacted material into the creck as indicated by the water-quality samples collected

from one on-site stormwater- sampling site. Therefore, at a minimum, a site
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drainage control and prevention program should be designed and implemented to

eliminate discharge of contaminated stormwater to Coldwater Creek.

' 2. The need for additional flood-protection facilities should be evaluated in order to
maximize protection of the sitgmfrom erosion during periods of flooding along

Coldwater Creek.

3. The shallow soils contaminated with radionuclides found along McDonnell Road
and the railroad right-of-way should be considered for removal as part of the

-ongoing remediation activitics.
,/

ADDITIONAL DATA ACQUISITION

The panel concluded that additional ‘data will be required to develop a more
complete hydrogeological assessment of the deep groundwater system and a more
comprehensive analysis of contaminant sources. This information is considered
necessary to more thoroughly assess potential off-site contamination and to verify the

results of groundwater modeling.

1. Two deep monitoring wells should be installed that extend ;mto the limestone
bedrock. These wells should be designed to provide additional information on the
decper subsurface stratigraphy and the hydrologic continuity between the geologic
units included within the lower aquifer system. They should be included in the

ground-water monitoring program.

2. Consideration should be given to installation of a well of large enough diameter so
that it could yield enough water to stress the lower aquifer system, A controlled

aquifer test would provide data that could be used to better characterize the various
aquifer systems and the confining unit.
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3. Continuously recording strcam gages should be installed upstream and downstream
of the site. These would be useful in providing data for model simulation and

determination of flow characteristics in Coldwater Creek.

4. Additional information should be acquired on the levels and types of groundwater
contamination in the central region of the site. In this area, high concentrations of
contaminants are present in the soil, yet data on the underlying groundwater quality

are limited and the extent of contamination is poorly defined.

5. Additional information should be obtained on the nature}and distribution of
/

inorganic chemicals at the site. These data would be useful in helping to understand .

CA '

the hydraulic relation among the various geologic units. |

P

LONG-RANGE PLANNING ’ g

The panel suggests that a comprehensive long-range program be established for
the implementation of future hydrogeologic assessment studies at the sitc. To dale, the
éondnuity of mbnitoring has been interrupted from time to time. D\ata collection and
analysis should address surface and groundwater quality, erosion, sedimentation and
contaminant migration through and from the site. For example, additional wells on the
ballfields property adjacent to Coldwater Creek should be included in future sampling.
The data-collection program should be designed to provide the information necessary
for groundwater modeling and risk assessment studies that will provide the basis for
future decisions regarding the most appropriate remedial actions to be implemented at
SLAPS and other sites in the St. Louis area.

H:doss\dosllerd fusreplslapsrep doc
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STATE O S‘SOU:R:I Mel Camahan, Govermnor < Davd A. Shorr, Dinector
[ e DEPARTMENT OF NATURAL RESOURCES
DIVISION OF GEOLOGY AND LAND SURVEY

P.O. Box 250 111 Fairgrounds Rd. Rolla, MO 65402-0250
(573) 368-2100

April 8, 1996 : FAX (579) 3682111

Mr. David Miller

Geraghty and Miller, lnc ' : 2 Py

North Region 15 :

125 East Bethpage Road o il

Plainview, NY 11803 TS
Dear David: ' : S

. . /
| am writing this letter in response to the Final Report prepared by the St. Louis Airport Site
(SLAPS), Expert Geohydrologic Panel; dated February 15, 1996, (which is actually a March
1996 revision). This report was prepared for the St. Louis Area lask Force to clarify several
outstanding gechydrologic issues. | regret that | must submit a separate report as an addendum
to the panel's general report. The members of the Expert Geohydrologxc Panel worked together
in a conscientious manner and each member arrived at the same basic responses to the
questions that were presented to the panel.:

'ever, it is my position that the geohydrologic panel should provide the St. Louis Area Task

ce with the best information, data, and recommendations that they possibly can for the task
force to base their final report and site decisions upon. The general panel report omits some of
the information/data and recommendations that | personally believe are<vitally important to the
understanding of the site. Many of these | consider of great value prior to suggesting a final
remedy to the wastes and contamination present at the SLAPS.

| believe that the panel's report as submitted assumes too much without explicit references to
previous reports and reads too much like a site permitting decision report; rather than a peer
panel review. Given the long-term implications of the Task Forces charge, the experts should
provide a review/critique of the data, methodology, decisions, and assumptions made to date
rather than a review endorsement. | realize that a large amount of information was presented to
the panel for consideration over a very short period of time which made a thorough critique

_ difficult. | had a definite advantage due to the longevity of my work on the site and therefore,
believe | should provide the Task Force that critique to consider.

The following listing explains outstanding issues that are important for site decisions.

1. The panel report needs more geohydrologic clarity. The importance of the overall
geomorphic setting should be discussed, emphasizing the importance of why recharge
and groundwater quality in the unconsolidated material and bedrock are different in this
ancient lake setting than the‘rest of the St. Louis area.

2. The importance of differin§ stratigraphy from the east to the west end of the site is not
‘ clearly outlined and the significance not recognized.
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3. The discussion of aquifer systems needs more explanation. There is currently minimal
data that suggests more than one aquifer at the site. References to upper and lower
systems are confusing and may mislead the reader. The reader (based upon common
Missouri terminology) may assume that the shallow-and deep unconsolidated materials,
as well as the bedrock, are net hydrologically connected. This determination is currently

unknown.

4, The location, thickness, and permeability of a potential confining unit are vitally important
to the final decisions made for the wastes at the site. Data on a potential confining unit
is sketchy. | envision the Task Force may be making critical decisions relative to the
existence of a confining unit. Additional work must better define this unit before such

vital decisions can be made.

5. The specifics of contamination migration needs to be thoroughly explained to the Task
Force. Radionuclides have been detected 800 feet north of the site boundary in the
shallow groundwater, showing evidence of off-site impacts. Contaminated sediments in
Coldwater Creek have been detected 7-8 miles downstream. This information is
significant to the final decision making process. :

6. The'inconclusive data and inadequacies of the modeling have nct been well explained.
We should not assume that the Task Force understands that models are only as good as
the basic data and parameters that are utilized in the mathematical process. Data on the
units below 50 feet in depth are of poor quality and quantity. “Also, all of the ‘
contaminants present at the site have not been adequately evaluated, sampled, or
modeled (this includes organics). The Task Force should be so advised.

investigations. | have tned to provide such a review in my addendum. Given the importance of
the St. Louis Area Task Force charge of responsibilities and the importance of their
recommendations, | believe they should be provided as much information as possible relative to
the merits of previous investigations and the data that has been provided.

The geohydrologic panel should review the sirengths and weaknesses of previous I

Sincerely,

DIVISION OF GEOLOGY AND LAND SURVEY

Mimi R. ¢ arstang
Deputy/Division Director
Member, Expert Geohydrologic Panel, SLAPS
573/368-2101

c: David Shorr
Ron Kucera
John Young
Elsa Steward
: Jim Dwyer
Scully SseanPrice
©Jim Williams
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Mel Camahan, Governor ¢ Duavid A. Shorr, Dircctor

DIVISION OF GEOLOGY AND LAND SURVEY —
P.O. Box 250 111 Fairgrounds Rd. Rolla, MO 65402- 0250
(573) 368-2100

FAX (573) 368-2111
March 18, 1996 o APR 11l 18%6
|
Mr. Jim Dwyer i
Facilitator, St. Louis Area Task Force
4515 Maryland Avenue {

St. Louis, MO 63108 : A
Dear Mr. Dwyer:

1 appreciated the opportunity to serve as a member of the Expert Geohydrologic Panel -
chgsen to evaluate the potential groundwater and surface water impacts from the
ﬁm‘nation associated with the St. Louis Airport Site (SLAPS). As a geologist

g for the Missouri Department of Natural Resources (MDNR), Division of Geology
and Land Survey (DGLYS); | have worked on this site since the late 1980's. My office
has been involved with the site since the 1960's. | am very familiagwith the site
characterization, site conditions and past site investigations.

| am submitting a report separate from the majority of the geohydrologic panel
members. | regret that my comments were not able to be included in the panel's
original draft. | believe that it is vitally important to provide the St. Louis Area Task
Force with a clear outline of what information is agreed to by the panel; what
information is questionable and why; and what additional information will allow for better
technical decisions to be made regarding the site. | believe the St. Louis Area Task
Force needs specifics to support the conclusions and recommendations as stated so
that they can formuilate their final recommendation for the site as well informed as
possible. ~

It is important to note that the conclusions in both my report and the panel's final report
are basically the same. The three questions that were asked of the panel are
essentially responded to in the same manner. However, additional background
information, data documentation, and specific information supporting the final
conclusions has been provided in my report. | have outlined the specific differences in
geohydrological conditions from the eastern to western ends of the site. Also, a

KOYCLED 24260
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Mr. Jim Dwyer
March 18, 1996

Page 2 _ : : .

separate section on inconclusive data and data inadequacies has been prepared. It is
my intent that the St. Louis Area Task Force will fully understand where conclusions
have been formulated or where the data is still inconclusive at this point and
conclusions may be only implied at this time.

If you have any-questions, please feel free to call.
Sincerely,
DIVISION OF GEOLOGY AND LAND SURVEY

Mimi[R. Garstang, P.G.
Deputy Division Director

MRG/dsb
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FINAL REPORT
. ST. LOUIS AIRPORT SITE
EXPERT GEOHYDROLOGIC PANEL
March 12, 1996

INTRODUCTION

An Expert Geohydrologic Panel was éétablished by the St. Louis Area Task

Force in late 1995 to review pertinent site i'hf.ormation regarding geology, hydrogeology,
surface water‘ hydrology, and contaminant transport at the St. Louis Airport Site. This
report describes the results of that review. The first meeting of the panel was on
September 15, 1995, and preliminary results of the panel's review were provided in an |
oral presentation to the St. Louis Area Task Force on January 16,;"1996. The St. Louis
Area Task Force is a citizens' group created to evaluate the option"}s \‘available for |
remediation of the sites in the St. Louis area that are contam:ih‘été‘(j! with low-level
radioactive waste. These locations include thé Malhlinckr_odt Plant, the Hazelwood

Interim Storage Site, the St. Louis Airport sité (S‘LAPS); and various vicinity properties.
The panel consisted of the following members:

Mr. David W. Miller (Chairman), Geraghty & Miller, Inc.

Dr. John D. Rockaway, University of Missouri

Mr. Thomas Aley, Ozark Underground Laboratory Inc.

Mr. James Cox, Walsh Environmentai Scientists and Engineers, Inc.
Ms. Mimi Garstang, Missouri.Depariment of Natural Resources

Mr. Angel Martin, Jr., U.S. Geological Survey
The first four members listed above are professionally representing only themselves in

- a private capacity with regard to the various issues. Mr. Angel Martin, Jr., as an

employee of the U.S. Geological Survey (USGS), can comment on the technical

File: SLAPS.3.wp6
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a s of the work. The USGS cannot make any recommendations regarding
r!ation of the site or alternatives or recommendations for the possible closure of
the site. Also, the USGS will not comment on criteri_a:for the dispos‘al of additio‘nal
contaminated soil and debris and the nature of immediate or long-term actions and site

modifications.

Ms. Mimi Garstang, currently is employed by the Missouri Deparfment of Natural
Resources, Division of Geology and Land Survey (MDNR/DGLS), as Deputy Division
Director. Working as a geologist for the department since 1978, her participation on the
panel also provided a historical perspective on many of the technical investigations and

%

documents. '
The questions provided to the panel for their analysis we_’l;?e as follows:

1. Is shallow groundwater contaminatjon at the St. Louis Airport Site having, or

. expected to have, any environmentally significant impact on water or sediment
quality in Coldwater Creek? '

2. Is surface water runoff from the St. Louis Airport Site having, or expected to
have, any environmentally significant impact on water or sediment quality in

Coldwater Creek?

3. Is contamination present at the St. Louis Airpo.rt Site expected to have any
environmental significant impact on the "deep” bedrock groundwater within the
foreseeable future (e.g., next 100 years)?

The charge given to the panel was to restrict its review to the analysis of geologic and
hydrologic issues related to SLAPS. These issues represent only some of the many

factors that are typically considered with regard to decisions on future activities at

.mps-s.wps
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Superfund sites.

1. Adequacy of available data on which to base future decisions on risk.

2. Suitability of the site for disposal of additional wastes contaminated with low-level

radioactivity.

3. Immediate activities that might be considered for increased monitoring and for

minimizing potential environmental impacts.

BACKGROUND

The SLAPS is a 21.7 acre property adjacent to the LambertéS\t. Louis
International Airport. The propérty is bounded to the west by'égl-d'water Creek, to the
south by the Norfolk and Western Railroad and to the north and east by McDonnell
Boulevard. From 1946 to 1966, residues from the processing and production of various
forms of uranium compounds were placed in the area. In the mid 1960's an unknown .
quantity of the residues were removed from the property and the ehtire property was
covered with up to 3 feet of clean fill. Additional fill and rubble were placed at the site in
the 1970's and in the late 1980's a gabion wall was constructed to minimize erosion by
Coldwater Creek. Stormwater r;ﬁnoff is presently uncontrolled. Surface ditches and a
pipe all drain the site directly into Coldwater Creek. The property is fenced and is

subject to environmental monitoring and routine maintenance.

Radioactive contamination of soil at SLAPS has been characterized and extends
to a depth of about 18 feet, with the majority of contamination between 4 and 8 feet
below land surface (bls). Levels of uranium-238, radium-2286, thorium-230, and
thorium-232 in soil samples from these depths significantly exceed background levels.

 Analytical results of groundwater sarr}ples from some monitoring wells, stormwater
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s‘s and sediment samples from Coldwater Creek also indicate elevated uranium

le However, measured levels of radionuclides in surface water from Coldwater
Creek were consistent with background levels and lower than proposed Department of
Energy (DOE) clean-up guidelines. The results of sampling and monitoring at SLAPS

are summarized in numerous reports on the property as referenced in the bibliographic

attachment.

The SLAPS ground surface is essentially flat. It lies on the southeastern edge of
a topographic depression known as the Florrssant Basin. The Florissant Basin was
created through bedrock erosion by a Mississippi Rrver trrbutary Sand, silt, gravel, and
clay-rich materials filled this basin as glaciers blocked the trrbuta/ry millions of years ago
creating a quiet lake environment. The SLAPS lies essentially o{n t\he edge of this now

sediment-filled ancient lake.

.The stratigraphy on the western portion of the site depicts silty materials at
g surface that grade into fine sand arrd silty clay. At the 40-50 feet depth, a clay-
ri‘it is present that has been inferred to hydrologically separate the saturated lake
deposits into two groundwater systems in this area. The lake deposits below the clay-
fich unit on the western portion of the site consist mostly'of silty clay and clayey and
sandy gravel. Limestone, the uppermost bedrock formation, exists at depths of
approximately 90 feet. Static water levels are usually about 8-10 feet below ground

surface.

Beneath the eastern portion of the site lies one continuous sequence of
saturated unconsolidated material. The materials grade from clayey siit to clayey and
sandy gravel. This is the true edge of the ancient lake where hedrock erosion left
weathered shale and coal exposed until subsequently covered by the deposits of the
glacial lake to depths of 55 feet. The weathered coal and shale overlie the deeper

limestone unit that is the upper bedrock on the western part of the site. No clay-rich

: Fik‘xps-:}.wpﬁ
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~ potential confining clay-rich layer has been identified as present in the glacial lake .
sediments in this area. Static water levels are as shallow as 2-5 feet below ground .
" surface. Due to limited drilling, true stratigraphic conditions between the eastern and

western edge of the site are unknown.

Minimal characterization of the bedrock beneath the site has occurred. A single
well has been completed in the limestone bedrock aquifer. This bedrock aquifer has
historically been utilized for potable water in the Florissant Basin Area. Eight producing
wells are known to have existed within 3 miles of the site. Water quality is good in the
limestone. This is characteristic of the glacial lake sediment area due to larger and
more rapid recharge than.'in much of the St. Louis area geologic s’éttings. The
limestone is expected to produce enough water for private water A.'gs'\age and possibly "
some commercial usage. j

\

PROCEDURES

To address the issues, the panel members reviewed the data, analyzed the .
conclusions drawn from previous DOE investigations and participated in a series of
meetings focused on reViewing available site data. At these meetings, presentations
were made by the technical personnel who had been associated with many of the
previous studies. Panel members often requested supplementary information,
explanation of assumptions or processes and further analysis of available data. The
responses to these requests were included as part of the panel review process. The
panel members independently evaluated the data. There were meetings and
discussions to determine if a general concurrence existed relative to answers for the

three questions reviewed by panel members.

The panel especially wants to thank David S. Miller of Science Applications

International Corporation for his efférts in providing background information on the site
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a is. Mr. Miller and the other DOE contractors involved in this process greatly

simplified the panel's review through their thorough and timely presentations.

to.panel and in responding to the panel's many requests for additional data

ANALYSIS

A number of factors were. considered to be of major importance in supporting the
conclusions and recommendations of the panel's review. The following listing

describes conclusive information that the panel concurred upon:

1.  Radionuclides are presentin groundwater with higher cor;éentrations identified
near Coldwater Creek. A potential avenue exists for direi;t groundwater

discharge of radionuclides to the creek. R

1

2. Soil contaminated with radionuclides is present is present below the water table.

Groundwater is in contact with a source of radionuclides under pdrtions of
Q-

3. Significant levels of radionuclides are present in the soil at very shallow depths
(i.e., less than 0.5 feet bls along McDonnell Boulevard on the northern boundary
of SLAPS and the railroad tracks along the southern boundary). Much of the

area is easily accessed by the public.

4 Groundwater monitoring has shown the migration of radionuclides in the
" direction of shallow groundwater flow across McDonnell Boulevard and under the
formerly used ballfields property to the north. This factor raises concern over
potential shallow discharges of radionuclides to Coldwater Creek to the west and

the north. Low concentrations of radionuclides have been regularly detected in
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honitOring well BS3WQO75. This well is approximately 800 feet north of the
"S:LAPS property boundary and is adjacent to Coldwater Creek. This might be
expected, given the physical properties of the lacustrine (glacial lakebed)

sediments.

5. Coldwater Creek sediments containing radionuclides extend downstream from
the site for 7-8 miles. Although this condition may have resulted from historic
erosion at the SLAPS before the preéent gabion wall was constructed, it may
also be indicative of contaminated stormwater discharging from the preéent
SLAPS drainage system. As late as the fourth quarter of 1994, one stormwater
sample collected at SLAPS exceeded the DOE reference v!,é'iqe for "Radiation

Protection of the Public and the Environment." \

8. Volatile organic chemicals have been found in groundwater at SLAPS. This
poses two risk elements. These chemicals a.re individually important
environmental contaminants. Second, they can prbvide the potentiél for
facilitating transport of less mobile chemicals and other substances through the

groundwater system.

~I|

Total carcinogenic risks from radionuclide exposure at SLAPS, as estimated in
the baseline risk assessment prepared'by Argonne National laboratory in 1993,
were 9.4 x 10 °, 1.1 x 107, and 1.1 x 10" for a SLAPS trespasser, maintenance
worker, and future resident, respectively. Although these are relatively high
values, the report points out that conservative, worst case scenarios were

assumed in arriving at these estimates, especially with regard to future land use.

8. Most of the unconsolidated lacustrine sediments beneath the site are fine-
grained and exhibit moderate horizontal permeabilities with lower vertical

permeabilities. They also tend to absorb radionuclides.
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0. There is limited groundwater use in the immediate.SLAPS area. Also, most
.)otéble water used for public water supplies is from surface water sources (the

Missouri and Mississippi Rivers).

10. The unconsolidated lakebed sediments are serving as a reservoir of fresh water
recharge to the bedrock beneath the site. Potable water is present in the

limestone bedrock aquifer that is ndfrhally saline in this general area.

Inconclusive data and information lead the panel to identify the following -

concerns and inadequacies:

1. Little is known about the areal extent or thickness of the p’étential clay-rich unit

due to limited drilling to depth. A

2. True separation of the groundwater above :and below the potential confining unit
is unknown. Aquifer tests were not'conclusive. Only one field permeability test

.was completed on the potential confining unit. This test was made off-site and
varied considerably from laboratory resuits.

3. The vertical extent of groundwater contamination is unknown beneath the middle
portion of SLAPS. The stratigraphy beneath the center of the site also is not

clearly deﬂned. It is important to understand the conditions in this area.

4. Characterization of the materials and groundwater flow below approximately 50
feet is poor. Only one well has been completed in the limestone near SLAPS.
Potentiametric maps for the lower units cannot be created due to lack of

information.

5. Vertical flow gradients indicated by monitoring wells are inconclusive. Sediment

File: SLAPS-3.wp6
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_accumulation has impacted water levels in wells. Steep downward gradients |
" have been indicated on the southern SLAPS boundary. It is important to .
understand where steep vertical gradients truly exist to identify where shallow

contamination may more readily move to depth..

6. Historically groundwater within a 3 mile radius of SLAPS has been utilized for
industrial and private consumption. A current door-to-door survey to document
present day groundwater use will identify any users at risk and any water .

production that may influence contaminant migration.

7. Sampling programs at SLAPS have not been consistent. ﬁrganic and inorganic |
analysis has not been regularly documented. No sampling becurred from 1992-
1995. "

8. Stream gaging information for Coldwater Creek at SLAPS is minimal. A true

relationship between the creek and shallow groundwater is unknown. ‘

8. The source and extent of TCE, DCE, and toluene contamination at the site is

unknown.

10.  One bedrock well sporadically shows elevated uranium levels. This well is
completed in the coal and shale units that may contain naturally-occurring
radiation. This well also is at the eastern edge of the site where the potential
confining unit is known to be absent. It is important to understand if this is

evidence of radionuclides moving to depth or if it is a natural phenomena.

MODEL PROJECTIONS

Because the issues raised by the St. Louis Task Force involved future impacts,

File: SLAPS-3.wp6 : .
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h el included in its deliberations the groundwater modeling study conducted by the
ngntractors. During several meetings with the contractors, the model parameters
vere reviewed and suggestions were made for modification of some of the parameters.
The results of the modelihg projected little environmental impact on Coldwater Creek or
:he bedrock aquifer for over 100 years. Conservative assumptions were utilized even if
they were not totally representative of the true site conditions. The panel
recommended expansion of the mode! to-provide a more complete picture of potential
migration of radionuclides to Coldwater Creek and to the bedrock groundwater system

as more data are obtained.

The panel concluded that the three-dimensional groundwgt%r flow model
completed to this point is reasonably sound. The calibration resf;lt‘§ based on
simulating measured water levels in the upper groundwater,,sys_té"m were acceptable.
However, model calibration was compieted with only a limited data set for the lower
groundwater system. Limitations of that déta include the fact that the stratigraphy
u ing SLAPS has not been fully characterized, and significant gaps in various data
S;Qe present. For example, the continuity and thickness of the potential clay-
confining layer across the site is not known. This unit has been thought to restrict
vertical flow between the upper and lower groundwater systems; ar.1d therefore, also
possibiy restrict the movement of contamination. Determination of where this unit
exists and its true permeability characteristics is important in defining the hydrology and
possible movement of contamination at this site. Also, the hydrology of the limestone
and shale are not fully understood because of the iack of wells open to the bedrock at

or near the site.

The flow model has not been verified in that the model has not been run with an
independent set of data. This shouid be done so that the model can be utilized with
confidence in the simulation of the distribution of concentration of radioactive

constituents underlying the site. The current distance that radionuclides have alréady
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moved off-site must be simulated by the model with realistic assumptions. Comparison
of streamflow in Coldwater Creek with simulated groundwater discharge to the creek is ‘

recommended in future calibrations.

CONCLUSIONS

As a result of the review of available data, analysis drawn from previous DOE
investigations, and the modeling studies, the panel has developed a number of
conclusions rega‘rding existing levels, distribution and impact of contamination at the

site as well as conclusions regarding projected levels and distribution of contamination

in the future (100 years). ' /
F
1. Radionuclides are present in shallow groundwater at SLAF-’-S}, and the result of
the groundwater modeling study indicate that there will continue to be off-site
migration of contaminants through the .upper Qroundwater system toward
Coldwater Creek. However, groundwater modeling indicates that levels of '
contamination would not exceed DOE guidelines for at least 100 years. The .
model results are consistent with the creek sampling data available for SLAPS,

but not with shallow groundwater monitoring data.

2. The presence of radionuclides at the SLAPS has imoacted sediment quality in
the stream channel and banks of Coldwater Creek. This has been caused by
stream bank erosion adjacent to the SLAPS and from sheet and gully erosion
across the site. Also, stormwater flow and flooding along Coldwatgr Creek has
resulted in periods of accelerated erosional activity. Contaminantlmigration from
soil erosion appears to have been more significant in the past. Current rates of -
erosion have been reduced from previous levels as a result of the natural re-
establishment of vegetation over parts of the site and the construction of the

gabion wall to control bank erosion along Coldwater Creek. However, neither of
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these features has completely eliminated the contribution of radionuclides into-
‘ the surface waters of Coldwater Creek. Although the impact of these sources is
not acute at this time, it does present a chronic problem to environmental quality

along Coldwater Creek and should be corrected or mitigated.

3. Results of the groundwater modeling study indicate that the presence of
radionuclides in the soil and upper aquifer system at SLAPS will not have a
significant impact on the bedrock aquifer within the foreseeable future (100
years). However, the panel concluded that this deep groundwater system has
not yet been sufficiently characterized, and that both the model and the
conclusions drawn from the model will require veriﬁcatiop‘\:’as additional data

become available. i\

4. The site is underlain by hydrogeologijcal features that do not meet criteria for the
location of a storage or disposal facility for radionuclide wastes. It is the
conclusion of the panel that the site should not be used for the disposal of.

Q additional contaminated soil or other waste products. Physical, geological, and
hydrological aspects of the site that do not meet present criteria for disposal of
wastes include a shallow water table, a flood plain setting, éhe absence of a
continuous and relatively thick confining layer, the unknown bedrock conditions,
and finally, the accessibility of the site. It should be noted that the model and
risk assessment assumed no additional waste material would be placed at the

site.

IMMEDIATE ACTIONS

Although the results of previous studies indicate that the impact of radionuclide
contamination from the SLAPS into Coldwater Creek and the deep groundwater system

are not acute at this time, there are a number of actions that the panel believes should
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be implemented immediately. These actions would be designed both to mitigate the

existing situation and to facilitate future investigations of contaminant migration and

remed'i;I action studies. The actions suggested do not represent a conclusion from the .
panel with respect to a recommended level or method -of remediation, but are actions

the panel considers could be implemented to reduqe the off-site migratioh of

radionuclide contamination from the preseht site.

1. The gabion wall, which was constructed to prevént sediment erosion along the
western creek bank, has resulted in significant reduced sediment contamination
in Coldwater Creek. However, the proximity of the radioactive contamination to
the creek, the presence of contaminated material within the floodplain, the
stormwater runoff ditches and direct discharge pipe provide"‘a rapid pathway for
potential contaminant migration into the creek. There conti'nd.es to be direct |
discharge of impacted material into the creek as indicated by the water-quality
samples collected from one on-site stdpmwater sampling location. There is an
immediate need to eStainsH’a site drainage control and prevention program to

eliminate discharge of contaminated stormwater to Coldwater Creek. ‘

2. The need for additional flood-protection facilities should be evaluated in order to
maximize protection of the site from erosion during periods of flooding along

Coldwater Creek.
3. The uncontrolled shallow soils contaminated with radionuclides found along
McDonnell Road and the railroad right-of-way should be considered for removal

as part of the ongoing remediation activities.

ADDITIONAL DATA ACQUISITION

The panel concluded that additional data will be required to develop a more
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C'te hydrogeological assessment of th'e-deep groundwater system and a more

c ehensive analysis of contaminant sources. This information is considered .
necessary to more thoroughly assess potential off-site contamination and to verify the

results of groundwater modeling.

1. Two deep monitoring wells should be'installed that extend into the limestone
bedrock. These wells should be designed to provide additional information on
‘the deeper subsurface stratigraphy and the hydraulics of the lower groundwater

system. They should be included in the groundwater monitoring program.

2. Consideration should be given to installgtion of a (iarger qi‘émeter) well so that it
could yield sufficient water to stress the'g'roundwater'deebe('than the 50 foot -
depth. A controlted aquifer test should be done to pro.vidé data that could be
used to better characterize the various groundwater systems and the potential

confining unit.

’Continuously recording stream gages should be installed upstream and
downstream of the site. These would be useful in providing data for model
simulation and determination of flow characteristics in Coldwater Creek. More

water quality sampling of creek water should be implemented.

4. Additional information should be acquired on the levels and types of groundwater
contaminatiori in the central region of the site. | In this area high concentrations of
contaminants are present in the soil, yet data on the underlying groundWater
quality are limited and the extent of contamination is poorly defined. The known

extent of the potential confining unit in this area is also limited.

S. Additional information should bevobtained on the nature and distribution of both

arganic: and inarganic chemicals at the site. The data would be useful in helping
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to understand the hydraulic relation between the various geologic units and

potential to enhance the migration of radionuclides.

6. A comprehens'ive long-range program should be established for the
implementation of continued hydrogeologic assessment studies at the éite. To
date, the continuity of monitoring has been interriipted several times. Data
collection and analysis must address surface and groundwater quality, static
water levels, erosion, sedimentation, and contaminant migration through and

from the site without continual interruption.

7. A door-to-door well survey documenting water use in the agé/é will verify safety
for the’public and any potential influence on groundwater ﬂé?vs}\in the area.

i
!
-

8. Additional modeling of the site should be done. Once additional data are
acquired on the lower uncohsolidated:units and bedrock beneath the site,
projections on the vertical extent of contamination can be made. Modeling must
also include the fate and migration of organic contaminants at the site as well as

their impact on migration of radionuclides.

LONG RANGE PLANNING

. The panel suggests that a comprehensive long-range program be established for
the implementation of future hydrogeologic assessment studies at the site. To date, the
continuity of monitoring has been interrupted from time-to-time. Data collection and
analysis should address surface and groundwater quality and flow, erosion,
sedimentation and contaminant migration through and from the site. Water dating,
aquifer testing, permeability testing and flow analysis are just a few of the investigations

to consider as future plans are made.
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efinements in appropriate actions can be made as additional daté are
o‘d to the anticipated results and model predictions. If changes in site conditions
ire made which invalidate the model assumptions (i.e., additional.waste is stored at the
site or excavation of the waste occurs) then additional cha'racterization of the impact

ind a re-evaluation of additional data needed will be necessary.
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.8t. Louis Site Remediation Task Force

Tuesday,
April 23, 1996
9a.m.

Wednesday,
April 24, 1996
9a.m.

"Thursday,
April 25, 1996
1Tp.m.

APRIL MEETING SCHEDULE

Alternative Sites Working Group,
Berkeley City Hall,
6140 North Hanley Road, Berkeley

The meeting will be devoted primarily to discussion
of the information presented by representatives of
Dawn Mining Co. and Envirocare of Utah. The
working group will also develop a plan and

schedule for all remainingitasks.
v :\

Priorities Working Group,
Berkeley City Hall,

- 6140°'North Hanley Road, Berkeley

- The principal purpose of the meeting is to discuss

the draft Engineering Evaluation and Cost Analysis
(EE/CA) prepared by DOE for Task Force review.
The working group will also develop a plan and
schedule for all remaining tasks.

Technologies Working Group,
World Trade Center,
121 South Meramec, Clayton

The principal purpose of the meeting will be to
continue discussion of potentially suitable
technologies for the St. Louis Site.

9170 Latty Avenue

Berkeley, Missouri 63134

314-524-4083



0206
i Other Technical

1 Ith, Safety, and Environment Studies and Reports

| ‘9.80925103.5 o o Iq$62 : .
. SL-1009

DO~ RIS

Formerly Utilizéd Sites Remedial Action Program (FUSRAP)

 ADMINISTRATIVE
" RECORD

for the St. Louis Site, Missouri

AN

U.S. Department of Energy
Property : :
of
ST LOUIS FUSRAP LIBRARY



145562

Technologies Working Group
Report to the St.1.ouis Remediation Task Force

~August 18, 1996

Background /

The principle goal of the Technologies Working Group (TWG) was to identify and cvaluatc
technologies that offer a potential for rcducing the cost of the remediation of thc St. l.ouis
FUSRAP site. It was cxpected that the suitability of innovative technologies would be tested
initially by bench scale studies, followed by pilot tests, if warrantcd. (Sce TWG
Goals/Objectives - Attachment 1).

The review process included:

1. Identification of technologies

2. Selection/evaluation of appropriate technologies

3. Recommendation of most promising tcchnologies

Initial screening of technologies was based on:

e cffectiveness

¢ implementability

e cost

The idea was to look for technologies that are faster, better, safer, and cheaper.

Furthcr. it was decided to focus on remedial technologies applicable to soils, surface water
and groundswater since these are the areas where the biggest cost savings could be generated.

First, potential technologies wcre identified from documents prepared by or for the DOE as
well as from DOE contractors and TWG members. The list of key documents uscd for
identification is presented in Attachment 2.

Lists of potential rcmedial options for soils/sediments, buildings and structures, and surface
water and groundwater are presented in Attachments 3, 4, and 5 respectively.

Ultimately the TWG focused on the evaluation of volume reduction processes, soil washing
and vitrification in particular, since these were the most promising technologies for
application at the St. Louis FUSRAP Site.

q \jkg\T\VGRepor
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8/19/96

Technologies Working Group

eport to the St. Louis Remediati n Task Force

August 18, 1996

!

Review of Soil Washing and Ex—Situ Vitrification

Soil washing tests had been previously commissioned by the DOE. Physical and chemical
soil washing were evaluated using soil samples from the St. Louis Airport Site (SLAPS).
Based on these tests, it was determined that soil washing was not economically viable for
SLAPS even without considering that major issues such as wastewater treatment, disposal of
concentrated liquid waste, and use of chelating agents had not been resolved.

However, due to different soil characteristics at the St. Louis Downtown Site and Vicinity
Properties (SLDS), physical soil washing particle size/gravity separation could potentially be
viable for physical soil washing application at this site.

Ex-Situ microwave vitrification was evaluated based on information provided by Clean Earth
Technologies (CET). ‘

Detailed cost estimates were then prepared by SAIC, followed by updated cost estimates
developed by CET. Both sets of data are presented in Attachment 6. Key factors are percent

of volume reduction and disposal costs. If either of these factors were to change (i.e. per

cent volume reduction goes down or disposal costs go up then) than cost estimates would be
impacted. Details of the cost estimates are presented in Attachments 7 and 8.

Based on these estimates, Vitrification is revenue neutral relative to disposal without
treatment. But, vitrification does have the added benefit of stabilization.

Recommendations .-

e The TWG requests that the following treatment technologies be evaluated for
application at the St. Louis FUSRAP site.

1. Ex-Situ microwave vitrification

2. Physical soil washing (particle size/gravity separation).
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Technologies Working Group
Report to the St. Louis Remediation Task Force

/:

August 18,1996 -~

The TWG requests that the following analytical technologies be evaluated for use at the
St. Louis FUSRAP site.

1. Laser evaluation and neutralization spectroscopy.

2. Mobile gamma-ray spectroscopy.

The number of potentially available remedial technologies continues to increase as they
are identified, developed, and proven in the field. The TWG recommends that the DOE
continue to evaluate new and existing technologies to identify those that may become
viable for use at the St. Louis Site. Further, the TWG believes the important
characteristics to consider in evaluating technologies for potential application at the St.
Louis FUSRARP site are: '

1. Volume reduction either through treatment of soils and/or through use of analytical
tools to minimize materials for disposal or treatment.

Stability'ofﬂna_l waste,

o)

3. Management of groundwater and surface water. (In particular, through the use of
engineering controls.)

4. Control of contaminated emissions (air and water)
5. Engineering controls. (e.g. Temporary enclosures, artificial frozen barriers, etc.)
6. Cost effectiveness

7. Analytical tools to optimize selection of materials for. processing
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. St. Louis Site Remediation Task ﬁorce

Techﬁologies Working Group

The principal goal of the Technologies Working Group is to identify and evaluate
technologies that offer a potential for reducing the cost of the remediation of the
St. Louis Site, and to develop recommendations for consideration by the Task
Force. It is anticipated that various technologies potentially suitable for site
characterization, remedial action, and post-remedial waste management will be
evaluated.

The working group is currently developing a process to be used to identify
technologies for evaluation. It'is expected that the suitability of innovative
technologies would be tested initially by bench-scale studies, followed by pilot
tests, if warranted.

A primary objective of the working group is to identify efficient, practical ways to
minimize the volume of waste that must be disposed of off site through better
characterization, stabilization, and/or treatment, so as to reduce the overall cost of
remediation.

9170 Latty Avenue Berkeley, Missourt 63134 314-524-4083
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List of Key Docum'ients
Used to Identify Potential Technologies
. Initial Screening of Alternative Report for the St. Louis Site, October 1992

2. Review of Three Reports on FUSRAP Properties at St. Louis, Missouri,
May 11, 1995 '

3. Characterization of the Soil Samples from the St. Louis, Missouri,
FUSRAP Site, August 10, 1995

4. Field Screening Technology Demonstration Evaluation Report, Draft,
November 1995

. 5. Oak Ridge National Laboratory Technology Logic Diagram,
September, 1993

a. Executive Summary

b. Indexes

c. Volume [, Tééhnology Evaluation (Parts A, B, and C)

d. Volume 2, Technology Logic Diagram (Parts A, B, and C)

e. Volume 3, Technology Evaluation Sheets (Parts A, B, and C)

6. Feasibility Study/Environmental Impact Statement for the St. Louis Site,
April 1994
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). pons ifomi nent
Institutional Controls -
Site Maintenance ‘
¢ Fencing/ Signs Fencing may reduce SLAPS, HISS, and SLDS are Moderate capital; very low
direct contact with already fenced and security is operation and maintenance
contaminated soil. already being implemented by costs

owners. Implementation at other
properties may be difficult.

Land Use / Controls
e Deed Restrictions Effectiveness depznds Implementable Negligible costs
on continued futu-e
implementation .
V. ) <
Monitori
s Monitoring of Useful for- documenting | Implementable Low capital; moderate
Media and evaluating . operztion and maintenar:ce

conditions, but does not costs
reduce risk. o
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Attachment 3

Potential Remedial Options for Soils/Sediments

:Response:Action:

4. Treamment

L)

Soil Washing

Screening

Classification

Will not be as effective
in removing thorium.
:Potgptially effective as
pretreatment 1o other
separations techriques.

Potentially efifective in
separating particles
based on size.

Soils with high clay
content as at SLDS and
HISS will be difficult to
process.

Large quantities of water may be
required. Locating site for
treatment may require extensive
permitting by the state.

Implementable; however,
substantial additional information
will be required and pilot tests will
have to be conducted.

Implementable

Moderate

High

Moderate
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Attachment 3
Potential Remedial Options for Soils/Sediments

: Response:Actior

5. Disposal / Discharge
(continued)

Road Bed Dispersal

Offsite Land
Encapsulation at a
Dedicated In-State
Facility

Potentially effective for
soils with low

Effective if an -
appropriate location can
be found.

May not be easily implementable.

Social and political issues may
hinder implementability.

May not be easily implementable.

Social and political issues may
hinder implementability.

Moderate to High

q:\jkg\potrem
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chment 4

Potential Remedial Options for Buildings and Structures

e5po

Tmplementabilit

|. Institutional Controls
/Site Maintenance

Institutional Actiens

Deed Restrictions

Site Securi

Fencing/Signs

Monitoring of
Ambient Air

Effectiveness depends
on continued future
implementation.

Fencing may reducz
direct contact with
contaminated soil.

Useful for documenting
and evaluating
conditions.

Implementable.

Implementable

Imblementable. )

Negligible costs.

Low costs

:'},\\
Low capital; moderate O & M
costs

2. Containment

scali

Paints, resin/plastic
or Other
Impermeable
Barriers

Limits dermal and
inhalation exposure for
a limited time.

Implementable

Low costs

Q:UKG\POTOUIL
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Ar‘:ent 5

Potential Remedial Options for Surface Water and Groundwater

: Response:Actio

#Remedial:Option

Implementabili

I. Institutional
Control/Site
Maintenance

Institutional Actions
e Deed Restrictions

Environmental
-

e  Groundwater /
Surface Water

Effectiveness depends
on continued future
implementation.

Useful for documen:ing
and evaluating -

Implementable

Implementable..

Negligible cost

Low capital; moderate
operation and maintenance:

Monitoring conditions. costs.

2. Containment and Vertical Barriers ) ]
Surface Water e  Slurry Walls Barrier design would Potentially implementable at SLDS. | High; however, is consider=d
Controls require consideration of less expensive than other

groundwater potential containment
contaminants that may measures.

degrade barrier

materials.

¢  Grout Injection

Could be useful in -
containing waste
sources from contact
with groundwater under
buildings and structires

Potentially implementable;
however, technique has not been
proven to a large extent. Could be
used in localized areas to contain
source of contamination from
contact with groundwater.

High capital costs.
Low opezration and
maintenance costs.

g:\jke\potsurf
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AI'.nent 5

Potential Remedial Options for Surface Water and Groundwater

2. Containment and
Surface Water
Controls (continued)

Grasses, Shrubs, and
Trees

s  Scarification and
contour Furrowing

Effective in reducing
erosion and stabilizing

the surface of a covered -

disposal site, thereby
improving the

o effecti,vgncss of a cap.

Effective in controlling
infiltration, diverting -
runoff, and minimiz ng
erosion.

Implementable. Applicable only to
areas with soil cover.

[mplementable in Coldwater Creek
only.at strategic locations; more
easily implementable at drainage
ditches from site.

Moderate capital; moderate
operation and maintenance
costs.

Moderaie costs

q:\jkg\potsu:f
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Attachment 3
Potential Remedial Options for Surface Water and Groundwater

‘ResponseAction?

Remedial. Option::

2. Containment and
Surface Water
Controls (zontinued)

Diversion Systems

e Dikesand Berms

Effective as a short-term
measure in controlling
and diverting flow.

Implementable. Not effective for
unsloped drainage areas larger than
5 acres.

Moderate costs

(E_TITX)

BL p—

.

3. Collection

Pumping

e  Extraction Wells

s  Extraction/Injection
Wells

Potential!'y effective, but
removal times can be
long.

Potentially effective; but
injection wells-are
proven to have
operational problems.

Implementable, but care must be
taken for proper placement of
wells..

Implementable, but “dead spots” of
water movement can occur if.
injection wells are not placed
properly.

Moderate: capital; moderate
operation and maintenance
costs

Moderate capital; moderate
operation and maintenance
costs

q:\jkg\potsur?
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Attachment 5
Potential Remedial Options for Surface Water and Groundwater

"Response’Action 72 74¢ | Remedial Option 527 -

: Effectiveness::

#Implementabilit

4. Treatment

Physical Processes

e Air Stripping

Carbon Absorption

lon Exchange

o Evaporative
Recovery

Effective arid prover
method for removal of
radon and VOCs.

Effective for attaining
good removal and low
effluent levels for
organics and
radionuclides.
Suspended solids may
require removal prio: to
treatment to avoid
clogging of carbon bzd.

Effective for achieving
low concentration of
subject chemicals.
Effective for removal of
radionuclides.

Effective in producing
concentrated waste
stream.

Implementable

Implementable

Implementable

Implementable, but high energy
requirements

Low capital; low operation
and maintenance costs

Low capital; high operation
and maintenance costs

Moderats capital; high~ .

operation and maintenance ">._

costs

Moderate capital; high
operation & maintenance costs

q:\jkg\potsurf‘
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At:achment 5
Potential Remedial Options for Surface Water and Groundwater

e

1. Effectivencss::

5. Disposal/Disctarge

e  Surface Water
Discharge

Offsite
1 aga/Dispo
e 11(e¥(2) Landfill or

Mixed Waste (MW)
Lanc fill

¢  Publ cally owned
treatment works

Effective and reliablz
discharge method.

Effective for disposal of
treatment residuals
considered hazardous.

Pretreatment may be
required.

Implementable

Implementable

Implementable

Low caital; Low operation
and maintenance costs

High cost

High capital. Low opt;r:dt'rqp\

and maintenance costs.

q:\jkg\potsurf
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Vitrification

Base Costs (St. Louis

Airport Site - Task Vitrification Volume Reduction
Force Option 4* 25% 50%
SAIC (DOE . Contractor) $208,400,000 $295,800,000 $247,100,000

Clean Earth Tech. | $202,400,000 -- $200,700,000

* Complete excavation, shipment and disposal off-site.

PV g\TWGRepor
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ATTACHMENT 7

Comparison of Exsitu Vitrification and Taskforqé option 4 for the SLAPS site.
)

Differences between these two estimates and the previous estimates are mostly

due to a recomputation of the volume. Both estimates now deal with the same

volume of material at SLAPS. (279,000 yd3) This volume is the volume for

SLAPS given in the FS. '

The differences between the two estimates in terms of Monitoring Sampling
and Analysis, Site Development, and Building and Services are due to
differences in schedule and differences in assumptions that went into the
estimates. MSA and Building and Services are schedule driven. For the
Taskforce estimate, previously estimated costs from similar properties were
used on a cost per week or cost per month basis. For the Exsitu Vitrification
these same quantities were estimated based on the perceived needs for this
particular project. The higher costs for the Taskforce estimate were due to
interpretation of the Taskforce Matrix requirements and consequently the
. selection of higher weekly or monthly costs.

Site institutional controls Surveillance and Maintenance cost for the Taskforce
estimates are mostly due to the presence of a full time security guard. In the
Exsitu Vitrification estimate these costs (without the security guard) are
captured in Site Development although some could be expanded into this line
items as has been 'done for the 25% volume reduction case.

Two line items that may confuse the reader are the Reserved items WBS
1.1.1.3.1.14 and 1.1.1.10. These lines are costs for professional staff at the site
and in the home office respectively. Differences between them reflect
differences in the schedules (these items are schedule dependent) and
differences in the staffing levels. ‘

In Exsitu vitrification the two differing assumptions are that in one case there
will be a 50% reduction of the exsitu volume for disposal and in the other there
will be only a 25% reduction. The 50% is based on a vendor estimate. The
25% case is a sensitivity test.

qQ:\jkg\T\WGRepor
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Attachment 7
(Continued)

"Prepared by SAIC

St. Louis SLAPS /
FUSRAP Remediation Alternatives

WBS Cost Summary,
30 Year Cost, 19965

45562

1 FUSRAP Program s 295,799,339] S 208,363,818
1.1 FUSRAP Projocts 205,773 453 144,948,743
1.1.1 St Lowks FUSRAP Project 205,773,453 144,948,743
1.1.1.1 Project Bcreening sod Assesonent 0 0
1112 Remedial Dedgn 18,596,962 13,015,647
1.1.13 Romedial Action 185,969,619 130,156,468
1.1.13.1 Reraedlal Action Sitework 185,969,619 130,156,468
1.1.13.1.1 Monltoring, Sarnpling and Analysts 715,102 851,792
111312 Sltc Development 101,735 318,769
1.1.13.13 Duallding 20d Bervioes 161,770 295,269
1.1.13.1.4 Excxvation 15,125,843 15,298,761
131348 Otlrer Collection and Control .0 0
11131.6 Dispossd . 52,610,472] 75,992,904
1.1.133.7 Transportetion 39,648,318 34,708,577
1.1.13.1.8 Troxtment . 75,330,000 0
1.1.13.1.9 Demolition, Decontamlination and Decorumicdoning 0 0
1.1.13.1.10 Site Munag civent 0 0
1.1.13.1.11 Site Enginieering and Technlcal Support 0 0
L1.13.0.12 SHe Eervironniental Compliance 0 0
L1.13.1.13 SHe Institotional Comtrols, Sarvelllance snd Malotersnce 18,666 418,120
1.1.13.1.14 Reserved 2,257,713 2,272,277
11132 Remodlal Action Maragement 0 0
11133 Remedia] Action Engineering and Technleal Support 0 0
11.13.4 Remedial Action Enviroamental Compilencs 0 0
1.1.135 Remedtal Action Institational Controbs, Survelllance srd 0 0
1.1.13.6 Reserved ' 0 0
1.1.14 Post Remedia] Action Activities 0] 0
1.1.1.5 Disposal Biting 0 0
1.1.1.6 Profect Mansgement 0 .0
LLL7 Project Engineering and Techalcal Swpport 0 0
1.1.18 Project Environmental CommpBance 0 0
1.L1.9 Pxoject lastitational Comtrols, Surveillance and Malatena ! 0
1.1.1.10 Reserved ’ - 1,206,874 1,776,628
12 Discovery and Desiguation 0 0
13 FUSRAP Progrim Memsgement & Technlonl Bapport 38,582,522 27,177,889
1.4 Reserved 0 0

CONTINGENCY (25%) S 51,443,3631 § 36,237,186




Attachment 7
(Continued)

Prepared by SAIC

St. Louis SLAPS /i
FUSRAP Remediation Alternatives
WBS Cost Summary

30 Year Cost, 1996$

45562

1 FUSRAP Program S 247,141,953] S 208,363,818
13 FUSRAP Projects 171,924,697 144,948,743
111 5t Loats FUSRAP Project 171,924,697 144,948,743
11143 Project Sarecming and Assesyment 0 ' 0
1.1.12 Remedlal Design 15,519,802 13,015,647
1113 Remedial Action 155,198,023 130,156,468
1.1.13.1 Remedtal Action Sltowork 155,198,023 130,156,468
1.1.13.1.1 Monitoring, Sempling and Anslysia 715,102 851,792
111332 S#tc Devdoproent 101,735 318,769
1.1.13.13 Bulldbng and Bervices 161,770 295,269
113334 Excxvation 15,125,843 15,298,761
1113.15 Othicr CoBoction and Control : 0 0
LLis.1e Dsposal ' ! 35 073,648 75,992,904
1.1.13.1.7 Transportation 26,432,212 34,708,577
1.1.13.18 Treatment ] 75,330,000 0
1.1.13.1.9 Demotition, Decortansination and Decommissfonkag 0 0
1.1.13.1.30 ‘| stte Masagepveat . .. . . 0 0
1.1.13.3.11 SHe Enghneerthg xod Tecknical Support 0 0
1113112 5te Exviroamental Com plixmce 0
11.131.13 She Instintionsl Controls, Burvellsnce and Malntcaace 0 418,120
1.1.13.1.14¢ Reteyved - 2,257,713 2,272,277
11132 Remedtal Acticn Mamagement 0 -0
11133 Remedial Action Egglnecring and Technlesl Bappott 0 0
1.1.134 B Remedial Action Exvirommentsl Com pliaacs 0 0
1.1.135 Resmcdial Action Institetional Controls, Burvelllance and 0 0
1.113.6 Reserved ' 0 0
1.1.1.4 Post Remedial Action Activities 0 0
13.15 Disposal Slting 0 0
1.1.16 Projoct Maragement 0 0
1.1.1.7 Project Engineering and Technicsd Sapport 0 0
1.1.1.8 Project Exvironments] Cogaptiancs 0 0
1119 Project Instiational Controly) Survelllaxce and Malntens 0 0
1.1.1.10 Reserved 1,206,872 1,776,628
12 o Diséovegandbﬁitmm 0 0
13 FUSRAP Program Mungosert & Techaiea] Sapport 32,235,881 27,177,889
1.4 Reserved 0 0

CONTINGENCY R5%) S 42981,174]. S 36,237,186




Attachment 8 145562

Prepared by Clean Earth
Technologies

‘ Review of the Cost Analysis Comparison Between
the Non-treatment and Ex-situ Vitrification Alternatives

for the St. Louis FUSRATP Sites
June 10, 1996 /

A Cost Analysis (CA) of two remedial action alternatives was prepared by SAIC for DOE
and submitted to the St. Louis Remediation Taskforce, Alternative Technologies Working
Group. The CA considered a non-treatment alternative: excavate, ship, and dispose and a
treatment alternative: excavate, ex-situ vitrify on site, ship, and dispose. The results of the CA
estimated that the treatment alternative cost to be 19 % higher than the non-treatment cost.
However, this comparison is not valid because several assumptions used in the CA are incorrect.
These concern the cost of vitrification and the anticipated volume reduction. Moreover, the CA
leaves out estimated costs for the additional risks and liabilities associated with the non-treatment
alternative which is a removal action and not a remedial action. Because of this, the cost analysis
is flawed and should not be considered as satisfying the requirements of the remedial action
selection criteria of the National Contingency Plan (NCP). In the present review, it is shown that
the ex situ vitrification remedial action alternative has slightly lower cost than the non-treatment
alternative when the costs associated with the risk and liabilities of the non-treatment alternative

are ignored.
‘ Several assumptions made in the CA are incorrect. These are the discussed below. The
impact on treatment, Uanspoitation, and dispogal costs are calenlated.

1. - The net volume reduction should not be reduced by an excavation density
expansion factor. The 50 % volume reduction anticipated for St. Louis soil is
based on bénchtop tests of uncontaminated St. Louis soil. It is based on the in-
ground density and assumes a 15 % moisture content. Thus, the 279,000 cu yd. of
soil will result in 139,500 cu yd of glass-like wasteform to be shipped for
disposal. .At $209.52/cu yd for disposal, this leads to disposal cost of $29.23 M.

2. A density of 1.35 tons per cubic yard is quoted for the CA. This corresponds to a
density of 100 pounds per cubic foot (pcf). This is high unless it already includes
the moisture content. The Remedial Investigation Report for the St. Louis Site
(RI) [DOE/OR/21949-280, Jan, 1994] lists typical dry density to be
approximately 90 pcf. The St. Louis County Soil Survey by the Soil Conservation
District lists the dry density for the Nevin soil group that is the type generally
found in the SLAPS and its vicinity as being slightly less than the RI value.

3. Vitrification costs are based on the mass of wasteform produced per hour. The
estimated cost is $200/metric ton (not $200/short ton of input waste feedstock).
The total cost of treatment can be obtained by calculating the total input waste
mass, assume a waste loading factor, and accounting for the physical changes and
chemical reactions that canse reduction in waste feedstock mass that ends up in
the wasteform. These changes include the loss of residual moisture (typically 15
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% wt) and the loss of mass on vitrification (typically 15-20%). Consequently,
glass forming additives will increase the feedstock mass by up to-15 %, but the
wasteform mass will only be 65-70 % of this.

/:
Using the density quoted by the CA, 279,000 cu yds corresponds to 376,650 tons.
With the addition of glass forming additives (é."g., sand, borax, etc), the feedstock
becomes 443,118 tons. This amount will become 310,182 tons of wasteform (.7
times 443,118) which leads to a treatment cost of § 56.4 M. Because transport
costs are based on the weight to be shipped, and the wasteform weight is 82% of
the waste input weight, the transportation cost estimated in the CA should be

reduced to $21.8 M.

5. The sensitivity test that assumes only 25 % volume reduction is not relevant.
Even if the waste loading were only 70 %, benchtop tests have shown that a
volume reduction of at least 36 % can be expected.

6. The CA does not include the additional cost factors of risk and liability. The non-
treatment alternative is solely a removal action and is not a remedial action. It has
a high potential for spills, inadvertent spread of the contamination along the haul
route, rail line, and for dispersal at the disposal site. The treated wasteform, in
contrast, has low solubility and is very difficult to disperse into the environment.
A transport accident involving the untreated material will have serious associated
costs in cleanup and liability, and may have serious, persistent, adverse health and
economic impact. Such an event with the treated material will have only a minor
cost associated with cleanup and would not have the dire consequences ot the

non-treatment case.

The costs of the non-treatment and ex-situ vitrification are summarized in the chart
shown below. The non—trc\zafment alternative, and the 'other costs' are taken to be the same as id
the CA and are adjusted so that only the SLAPS soil volume is considered (i.e., the SLAPS
ditches are not included in the estimate). The remedial design is computed at 10 % of the
remedial action, the contingency cost is taken as 25 % of the Project Cost. According to
accepted environmental cost estimating methods, the high risk and liability associated with the
non-treatment alternative may be a large fraction of the total project cost, but it is not estimated
here because it must be determined by detailed study by a qualified risk assessment experts.

It is clearly seen that the ex-situ vitrification alternative is less costly than the non-
treatment alternative. The cost difference is about $2 M. Given the uncertainty in the cost
estimates, it may be concluded that there is no significant cost difference between the non-
treatment alternative and the ex-situ vitrification alternative. Of course, it is also necessary to
qualify both estimates and state that further investigation of the alternatives may lead to
significant changes in the estimated costs-- changes which may be up or down. The most
significant uncertainty in the non-treatment alternative is the disposal cost. It is presently at an
historical low. By DOE's own published statements, it has dropped by a factor of 5 during the
last 5 months. This is apparently the result of a 'price-war' between disposal sites. Stakeholder
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C

and regulatory concerns over the newest of these sites may lead to an end to the competition in
pricing. This may lead to a return to the ‘old' prices which would make the non-treatment
alternative economically unfeasible. For example, the price to dispose at the end of 1995 was
cited in an article about St. Louis FUSRAP at $750 /cu yd insféad of the presently cited $ 209.52
[ see DOE proposes to landfill tainted soil, Defense Cleanup, vol 6, no. 49, Dec. 15, 1995]. This
would increase the non-treatment alternative by almost $200 M to a total estimated cost of over
$400 M.. In contrast, a return to the higher disposal price would increase the ex-situ vitrification
alternative by $75.4 M to a total estimated cost of approx1mately $275 M, whichis $125 M less

than the non-treatment alternative.

St. Louis SLAPS
FUSRAP Alternatives
WBS COST Summary ($ 000,000's)

element I non-treatment ex-situ vitrification
excavate, ship, dispose | treatment, ship, dispose

1 FUSRAP Program $ 20241 $  200.69

1.1 FUSRAP Project $§ 140.81 § 13961

1.1.1 St. Louis FUSRAP Project $ '140.81 $ 13961

1.1.1.2 Remedial Design $ 1264 $  12.58

1.1.1.3 Remedial Action $ 12639 $  125.82

1.1.1.3.1 Rem{edial Action Sitework 1% 12639 $§ 12582

1.1.1.3.1-5 'Other Costs' /"~ $ 1676 $ 1610

1.1.13.1.6 Disposal '~ $ 7599 $ 2923

1.1.1.3.1.7 Transportation $ 3095 $ 2181

1.1.1.3.1.8 Treatment $ 0 $ 56.4

1.1.1.3.1.13 Site Inst. Controls, Surv, $ 42 $ .02

Maintenance

1.1.1.3.1.14 Reserved $ 2.27 $ 226

1.1.1.10 Reserved | | $ 1776 $ 1207

1.3 FUSRAP Prog. Mgmt & Tech Sup. § 2640 $ 26.18

1.4 Contingency (25%) § 3520 I 3490
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There are significant remedial action selection process issues which must be considered
when evaluating the Cost Analysis. The selection of technologies is a process that is guided by
extensive and explicit public law. Preparation of the Record of Decision (ROD) must be
. preceded by an Environmental Impact Statement (EIS), a Remédial Investigation/Feasibility
Study (RI/FS), a Baseline Risk Assessment (BRA), an Engir}épdng Evaluation/Cost Analysis
(EE/CA), and a Proposed Plan (PP). All of these must conform to rigid guidelines and overall
goals stated for the governing Applicable or Relevant and Appropriate Requirements (ARARSs)

and environmental law.

As a National Priorities List site, the SLAPS remedial action process should be in
accordance with CERCLA (Comprehensive Environmental Response and Liabilities Act) and the
NCP (National Contingency Plan). The overall goal of CERCLA is to protect human health and
the environment where releases of hazardous substances, pollutants, or contaminants [defined in
CERLCA 101(14), 101(33)] have been documented. This goal has been expanded in NCP
300.430 (a) (1) (i), which states: The national goal of the remedy selection process is to select
remedies that are protective of human health and the énvironment, that maintain protection over
time, and that minimize untreated waste. The goals are met by conducting removal actions, and
selecting and implementing appropriate remedial actions that meet explicit statutory
requirements. NCP gives 9 explicit remedy selection criteria:

overall protection of human health & the environment
compliance with ARARs

long term effectiveness & permanence

short term effectiveness

reduction of toxicity, mobility, & volume
implementability

cost

state acceptance

com\niunity acceptance.

VONAL AW~

The non-treatment alternative is a removal action and does not comply with the stated
objectives of the environmental laws. The ex-situ vitrification produces a wasteform which is
acknowledged by regulatory agencies as a preferred wasteform. Moreover, the treatment
alternative meets the requirements of the law, has superior environmental soundness, has lower

nisk and lahility, and is lawer cnst.
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Science Applications International Corporation
An Employee-Owned Company

September 12, 1997

U.S. Department of Energy
Information Office

9170 Latty Avenue

Berkeley, MO 63134

Attention: Mr. Ed Valdez
Deputy Site Manager, St. Louns

Subject: Contract DE-AC05-910R21950
MISSOURI - ABBREVIATED PLAN FOR PROVIDING BASELINE SAMPLING AND DATA

COLLECTION FOR SURFACE WATER AND GROUNDWATER AT THE ST. LOUIS
AIRPORT SITE AND THE HAZELWOOD INTERIM STORAGE SITE- FINAL

Dear Mr. Valdez:

Enclosed are three copies of the Final Abbreviated Plan for Providing Baseline Sampling and Data
Collection for.Surface Water and Groundwater at the St. Louis Airport Site and the Hazelwood Interim
Storage Site. Four additional copies of the final document will be sent to you at a later date. By copy of
this letter, three bound and one unbound copies of the document have been provided to BNI for recrods
retention purposes. Also enclosed are the responses to comments provided by the Missouri
Department of Natural Resources for the draft version of the document. The Word file for the
transmittal letter to Gene Gunn of EPA will be e-mailed to you for your review and revision.

If you have any questions regarding this document, please feel free to call me at (423) 481-4710.

Sincersly,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

NEAY N

David S. Miller, Ph.D.
Senijor Environmental Scientist

JDW:DSM:sh
No. 1044.970912.002
Internal Distribution
cc: J. Wood, BNI (w/e) Name Initials Date
S. SZzujka, BNI (w/e) Oriai o ShiL 1 %Pq7 S. Lanter
% ginator S. Lanter d c
W. Johinson, BNI (w/e) Concurrence D. Miller Do 12582 A7 2 m;lrlﬁ:o wio)
K. Albin, BNI (w/e) S
J. Braun, BNI (w/e) ChFowa (w/o)
PDCC, BNI (w/e)
: Approved  J.D. Wadﬁ@(2$«p/47 DRC
Administrative Record Lf&}?as [1No
(v

800 Oak Ridge Turnpike, PO. Box 2502, Oak Ridge, Tennessee 37831 (423) 481-4600

Other SAIC Offices: Albuquerque, Boston. Colorado Springs, Dayton, Huntsville, Las Vegas. Los Angeles, MclLean, Orlando, Palo Alto, San Diego, Seartle, Tucson
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FINAL
DOE/OR/21950-1028

ABBREVIATED PLAN FOR PROVIDING
BASELINE SAMPLING AND
DATA COLLECTION FOR SURFACE WATER
AND GROUNDWATER AT THE
ST. LOUIS AIRPORT SITE AND THE
: HAZELWOOD INTERIM STORAGE SITE
| .ST. LOUIS, MISSOURI
SEPTEMBER 1997
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1.0 INTRODUCTION/PURPOSE

This purpose of this activity is to collect current baseline water quality data from existing
groundwater and surface water sources at the St. Louis Airport Site (SLAPS) and the Hazelwood Interim
Storage Site (HISS) (Figure 1-1). This plan also includes the recommendation to install and/or maintain
infrastructure that will facilitate current and future surface water and groundwater sampling and
monitoring at the sites. This document is only intended to concisely describe the most immediate and
time critical activities that must occur during the last half of 1997 in order to develop a baseline
understanding of the site. In the near future, additional documents, plans, and activities will be developed
in conjunction with other stakeholders to describe past characterizations, to better understand the
environmental conditions, and to provide a coherent - rauonale for directing future sampling and
monitoring activities at the sites.

4
%1

1.1 BACKGROUND

The activities described in this plan are the direct result of recommendations made by a technical
working group which was formed to address technical issues critical to the remedy- selection process for
; the St. Louis Site. Representatives of the U.S. Department of Energy (DOE), the State of Missouri
Department of Natural Resources (MDNR), and the U.S. Environmental Protection Agency (EPA) met on
‘ Tuesday, 29 April 1997, in Rolla, Missouri, to make the recommendations described in this document. A
brief account of that meeting is described in an attachment to a memorandum from Gene Gunn of EPA
Region VII to the SLAPS Technical Working Group (STWG) members dated 30 May 1997. It should be
noted that all of the activities were unanimously recommended by the attendees at the meeting of 29 April

1997. The recommendations are presented in Table 1-1.

Table 1-1. Unanimous Recommendations of Technical Working Group

No. | Recommendation Timing

1 Maintain and upgrade as required the stream gage currently located adjacent to | The Department of Energy is
the McDonnell Boulevard bridge over Coldwater Creek. to provide the necessary

fiinding as soon as possible.

2 Redevelop and sample all existing groundwater wells. In addition to standard Perform recommended
suite of radionuclides, include: sampling during summer of

1997 at both SLAPS and

Jield: pH, specific conductance, temperature, dissolved oxygen, turbidity, and HISS.
collection of static water level data for each well on the same day.

lab: target analyte list (includes metals), target compound list (includes VOAs,

VOCs, and SVOCs), include Ca, Mg, Na, K, SOq, Cl, F, NO;, NO,, NH3, P,

TOCs, Li, Sr, Pa, Ac, Fe, alkalinity, carbonate, TDS, bicarbonate, and tritium

(only in specified wells)

The detection limits of the analytes must be 0.2 pg/L VOCs, <1-10 ng/L BNAs,

1 pCI/L tritium, 1 pg/L metals, | mg/L major cations and ions, 0.1 mg/L

nutrients.

Perform the above analyses to distinguish both suspended and dissolved

constituents through both filtered (0.45 pm) and unfiltered analyses. :

3 Install stormflow discharge monitoring weirs with automatic samplers on the In FY97, install just north and
four principal SLAPS outfalls to Coldwater Creek. The weirs should be placed | south of McDonnell Blvd.,
as close to Coldwater Creek as possible. and on the drainage that

transects the ballfields in a

north-south direction. Install
. on drainage that empties into

creek at the southwest comner

FUS181P/030357 1
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No.

Timing

Recommendation

of SLAPS preferably in FY97,
but certainly ASAP in FY98.

Collect flow weighted samples from all stormflow weirs, HISS outfalls, and
Coldwater Creek. :

Include same analytes as in recommendation No. 2. Several flow events of
differing discharge magnitudes will have to be characterized. Link flow events
to precipitation measurements made at the airport and HISS.

Attempt to characterize at
least one flow event in FY97.
Characterize others as flow ..
conditions and availability of
funds allow.

Produce a sampling and analysis plan (SAP) for the above activities with
properly developed data quality objectives (DQOs). '

Be sure that detection limits are sufficient to meet DQOs. Development of SAP
should be closely coordinated with the technical working group.

Prior to field activities.

Develop comprehensive long range sampling methods, objectives, and
schedules as remedies are implemented. Make provisions to begin the
exclusion of specific analytes and locations from analysis as it becomes clear
that the specific data is unnecessary, redundant, or unusable. Exclusion or
addition of analytes and/or locations should be closely coordinated with the
technical working group.

Ongoing activity - to begin in
FY97.

Compile all existing hydrogeochemical data for the St. Louis Site into one
document.

Provide history of sampling efforts, DQOs for each sampling event, data tables,
and a comprehensive summary of appropriate information. This document
should be a “living” document so that it can capture tuture sampling and
monitoring data in a comprehensive and easily used form. Electronic
accessibility to data would be especially useful. Development of this document

Ongoing activity - to begin in
FY97.

“should be closely coordinated with the technical working group.

FUS181P/090597 2
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2.0 DATA QUALITY OBJECTIVES AND SAMPLING REQUIREMENTS

It is difficult to predict all of the ways in which baséline surface water and groundwater data will
eventually be used. However, it should .generally be recognized that the resulting data should be of the
highest quahty and the suite of analytes as comprehensive as is reasonably achievable. The ObJCCHVe of
this SAP is to provide high quality comprehensive data.

2.1 DATA QUALITY OBJECTIVES AND PARAMETERS
The following objectives and parameters are prescribed for this sampling campéign.
Objectives

At a minimum, the data collected in this baseline sampling activity should contnbute to a better
understanding of:

a) potenna.l constituents of concern (COCs) (e.g., radiological, chemical, and metal)

b) the extent and rate of migration of the COCs

c) potential migration pathways from the shallow saturated zone .to Coldwater Creek and the
Post-Maquoketa aquifer

In addition, this data and plan will be used to:

a) assess future sampling, monitoring, and modeling requirements

b) evaluate the impacts to the hydrologic resources by remedial activities
c) help judge the success of the selected remedy for the sites '

Data Quality Parameters

Samples acquired from all locations will be analyzed for the analytes listed in Table 2-1 using the
methods and detection limits specified in the table. Results will be reported for both filtered (0.45 pm)
and unfiltered samples from every location. The only exception is that tritium analyses will only be
immediately required for samples obtained from wells specified with a “T” in Table 3-1. All samples will
be archived for later tritium or He/tritium analysis.” A full suite of analyses will be performed on all
unfiltered samples. All filtered samples will be analyzed for metals and radionuclides.

Table 2-1. Analytes, Methods, and Detection Limits for Laboratory Analyses

Analyte Analysis Method Specific Detection Limit
. Requirements*
VOCs EPA 8260A 0.2 pg/L
SVOCs (includes BNAEs) EPA 8270B <1-10 po/L for BNAEs
Metals EPA 6010A 1 po/L
Mercury EPA 7470 1 pg/L
Ca EPA 6010A I mg/L
Mg EPA 6010A 1 mg/L
Na . EPA 6010A ‘ 1 mg/L
K , EPA 6010A | mg/L
S04 EPA 300.0 Jon Chromatography 1 mg/L
Cl EPA 300.0 Jon Chromatography 1 mg/L
F EPA 300.0 Ion Chromatography 1 mg/L
NOs EPA 300.0 Ion Chromatography 0.1 mg/L
Must be analyzed within 48 hours.
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Analyte Analysis Method Specific Detection Limit
Requirements*
NO, EPA 300.0 Ion Chromatography 0.1 mg/L
Must be analvzed within 48 hours.
NH; EPA 350.1 0.1 mg/L
PO, EPA 365.2 0.1 mg/L
Fe EPA 6010A 1 mg/L
Alkalinity
carbonate EPA 310.1 1 mg/L
bicarbonate :
TOC EPA 415.2 1 mg/L
Li EPA 6010A | mg/L
Sr EPA 6010A 1 mg/L
Tritium EPA 906.0 1 pCi/L
Ra-226™* EPA 903.1 0.1 pCvL
: or

EPA 903.0 1 pCVL
Th-230 EPA 907.0 0.2 pCi/L
Total Uranium EPA 908.0 0.5 pCi/L
(U-234, U-235,U-238)
Th-232 EPA 907.0 0.2 pCi/L
Pa-231 EPA 907.0 50 pCVL
Ac-227 EPA 907.0 1 pCV/L
Ra-228 EPA 903.0 <1 pCi/L
Pb-210™"* DOE CML PBO1 1 pCi/L

*The specified detection limits are not necessarily the method detection limits associated with the analytical
method. Therefore, it will be necessary to contractually specify the detection limits required from the

laboratory for this sampling effort for many of the analytes, )
**EPA 903.1 should be used where sufficient (approx. 5 L) sample can be collected; otherwise use EPA 903.0.”
**#20 day in-growth period may be required to reach MDA of 1.0 pCV/L.

The Missouri Department of Natural Resources has agreed to acquire a sample representative of
background conditions in the Post-Maquoketa aquifer from a well near the SLAPS area. DOE will
provide for the analysis of this sample according to the specifications described for all other groundwater
sampling in this SAP (including tritium analysis).

2.2 INFRASTRUCTURE IMPROVEMENTS

Two critical infrastructure improvements will be required to perform baseline sampling and to
facilitate future sampling, monitoring, and analysis activities. First, a stream gage will have to be
installed on Coldwater Creek at the McDonnell Boulevard bridge. Second, stormflow discharge
monitoring weirs with automatic samplers will have to be installed adjacent to Coldwater Creek at the
outfalls of the principal stormflow channels draining the SLAPS. :

While the installation of the gage, the development and maintenance of a stage-discharge rating
for the gage, and installation of the stormflow weirs are separate activities from those of this sampling
plan, the acquisition of Coldwater Creek water quality samples and stormflow samples should be
coordinated with this activity so that discharge information is available for the creek and drainage

channels at the time the samples are taken.

FUS181P/090597 6
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e 2.3 FIELD PROCEDURE RECOMMENDATIONS

) . The technical working group made the following recommendations regarding the sampling of the
groundwater wells at the SLAPS and HISS.

1) Static water level measurements for all wells will be taken on a’ single day? after
redevelopment and sampling are complete, and after the wells have reached an equilibrium
~ state. '

2) Redevelopment of the wells should begin at least two weeks prior to sampling to allow a
sufficient recovery period.

3) Data turn-around times at the laboratories should be sufficient to allow fully validated data
reports to be available by the middle of October 1997., This criterion only applies to the
groundwater samples since collection of Coldwater Creek water quality samples and
stormflow samples is contingent upon the installation of the gaging station and the
stormflow weirs.

RS B ey )

. , Table 2-2 lists the sampling methods to be used for those parameters -requiring field
z measurements for both surface water and groundwater. Table 2-3 lists additional measurements to be
made specifically for surface water and stormflow.

Table 2-2. Field Measurement Parameters and Methods

Parameter Method
pH - EPA 150.1
temperature EPA 170.1
i conductivity EPA 120.1
‘ ' turbidity FPA 170.1
dissolved oxygen Colorimetric
(USGS will provide
specifications)
redox potential Electrometric
static water level ' ASTM D 4750-87
(groundwater)

Table 2.3. Additional Measurements for Surface Water and Stormflow Samples

Parameter Method
Settleable solids EPA 9020B
Gross alpha EPA 900.0
Gross beta EPA 900.0

All wells identified on Table 3.1 shall be redeveloped prior to sampling. Wells will be developed
according to the following general guidelines:

e  The wells will be sounded to determine the depth to the bottbm of the well. The measured
depth will be compared to the constructed depth to determine the amount of sediment in the
bottom of the well. '

and the constructed depth, a large diameter (2 in.) bottom intake pneumatic pump will be

‘ o If sediment is present in excess of 0.5 feet difference between the current measured depth
used to surge and pump the well initially.

FUS181P/090597 7
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e Following sediment removal either the pneumatic pump or a submersible (Grunfos) pump
may be used to develop a minimum of five casing volumes from the well.

e  Turbidity, conductivity, and pH of the developed water will be measured during development

(approximately every 5 gallons) using a hydrolab/YSI or equivalent water quality méter. -

FTC pH measurements will be checked against the readings from a hand held pH meter. The
sample used for hand held analysis will be taken by diverting part of the inflow to the FTC into a beaker.

FUS181P/090597 8
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3.0 SAMPLING LOCATIONS

The following locations, described in Tables 3-1 through 3-3 and illustrated in Figu'r,es 3-1
through 3-5, will be sampled. :

Table 3-1. Groundwater Monitoring Wells

HISS SLAPS
HISS 1 A*° BS3W13S° B53W11D *°
HISS 2 B*° B53W14S° B53W12D°
HISS 5 cT B53W15S M10-158 '
HISS 5D ' D° B53W16S ' M10-15D '°
HISS 6 EC B53W17S - M10-258
HISS 7 F° B53WI8S M10-25D°
HISS 9 B33WO01S B53W19S M10-88*'
HISS 10 B53W02S B53W20S M10-8D*"
HISS 11 B53W03S B53W01D" Ml1-21

HISS 12 B53W04S B53W02D Mi11-9*'°
HISS 13 ' B53W058 B53W03D" M13.5-8.55*
HISS 14 B53W06S B53W04D M13.5-8.5D*°
HISS 15 ' B53W07S' Bsswosnb A3C

"HISS 16 B53W08S B53W06D A6°

HISS 17 B53W09S B53WO7D '

HISS 18 B53W10S° B53W08D

HI33 19 DSIWIINS BS3W09D

HISS 20 ' B53W12S' B53WI0D *°

* Indicates wells which will be abandoned during implementation of the SLAPS EE/CA

T Indicates wells where samples will be initially analyzed for tritium only
G Indicates wells which will be gamma logged
Note: All samples will be archived for later He/Tritium or Tritium analysis

As part of the upcoming removal action, a shallow pair and deep pair of wells will be installed
near the western boundary of the SLAPS. ‘

Wells listed with 2 © in the above table will be logged using a natural gamma tool to help define
subsurface stratigraphy and to possibly define areas where contamination is present. The natural gamma
tool will have an automatic retrieval mechanism for direct data recording to a portable computer. All
wells will be logged trom totai depth to surface. '

FUS181P/090597

Table 3-2. Surface Water Sampling Locations

SWSDO001 SWSD0035
SWSD002 SWSDO006
SWSD003 SWS5D007
SWSDO004 SWSD008
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Table 3-3. Stormwater Sampling Locations

HISS

SLAPS

STW001

STWO003

STW002

STW004

STWO005

STWO006
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4.0 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling, packaging, and shipping practices will be conducted in accordance with
FUSRAP procedures. Samples shall be handled using the sample custody and labeling methodology
described in the instruction guide (IG) 191-1G-028, “Instruction Guide for Surface Water and Sediment
Sampling Activities” (BNI 1993) and the sample surveying, packaging, and shipping methodology in PI
C7.7 “How to Ship Samples from a FUSRAP Site” (BNI 1996a).

Samples for routine off-project analysis will be routed through the Oak Ridge Sample
Management Office (SMO) to approved environmental analytical laboratories. Split samples will be

-provided to MDNR or EPA upon request.

The SMO was established through a cooperative effort between the Department of Energy, Oak
Ridge Operations, and Lockheed Martin Energy Systems, Inc. in response to a Government Accounting
Office report (GAO/RCED-95-118). A memorandum issued by T. Grumbly on October 3, 1995, called for
centralizing procurement of analytical resources, and a second memorandum issued by R. Guimond on
May 14, 1996, established a policy for each DOE Operations/Field Office to establish a smgle sample
management organization for enwronmental sample analyses.

Lockheed Martin Energy Systems, Inc. Analytical Services Organization provides management
and operation of a single Oak Ridge SMO in a cooperative effort with the Department of Energy, Oak
Ridge Operations (DOE-ORQO). Further information may be found on the Internet at
www.omnl.gov/smo/smohome. htm.

FUS181P/090597 17
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5.0 DECONTAMINATION

Decontamination procedures vary depending upon parameters for which samples will be analy-zed
Decontamination will be conducted in accordance with the “Instruction Guide for Decontamination of Field
Sampling Equipment at FUSRAP Sites” (BNI 1992) and “Radioactive Decontamination and Waste Control”

(BNI 1996b)

FUS181P/090597 19
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6.0 HANDLING OF INVESTIGATION-DERIVED WASTE

All waste generated during field activities will be handled in accordance with BNI waste disposal
procedures (BNI 1996f). Efforts throughout the field program will be made to minimize not only the volume of
waste derived from sampling and decontamination procedures, but the volume of personal protective equipment
(PPE) waste as well. Prior to disposal, PPE will be scanned onsite using hand-held alpha and beta/gamma
screening instruments to segregate radiological waste from clean waste, ,

FUS181P/090597 21
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7.0 QUALITY ASSURANCE (QA) PROJECT PLAN

" FUSRAP work performed by BNI and its subcontractors is covered by the FUSRAP Quality Assurance

Program Plan (QAPmP). The QAPmMP describes management controls, objectives, and scope of the guality o

assurance (QA) program; outlines the general policies to be followed; and identifies responsibilities. It addresses
the requirements of the DOE Management Requirements and Policies Manual (MRPM) for FUSRAP.

All FUSRAP activities shall be conducted in accordance with approved plans and procedures,
applicable regulations, DOE policy, and other requirements identified in the Standards/Requirements
Identification Document (S/RID). Defined management systems shall implement and control FUSRAP
activities.

7.1 ORGANIZATION

The program organization, responsibilities, and interface relationships are defined in the MRPM. The
BNI organization is described in the Organization and Process Description Manual (OPDM).

7.2 QA OBJECTIVES

To address the work scope outlined in this document, the QA objectives established for this project are
listed below. Generally, the total error in the results derived from the data will be controlled to achieve an
-acceptable level of confidence in the decisions that are made from the data. The methods and procedures used to
unplement and accomplish the following objecuves are described throughout the plan.

e Implement standard operating procedures (SOPs) for- field sampling, sample custody,
equipment operation and calibration, sample analysis, data reduction, and data reporting that
will ensure consistency and thoroughness in data generated.

e  Assess the quality of data gerierated to ensure that data are scientifically valid, of known and
documented quality, and legally defensible, where appropriate.

e Achieve an acceptable level of confidence in the decisions that are made from data by
controlling the degree of total error permitted in the data using quatity control (QC) checks.
Data that fail the QC checks, or do not fall within the acceptance criteria established, will be
rejected from further use or qualified for limited use.

+  Ensure that the QA processes outlined in this plan are properly implemented by conducting
compliance inspections and audits. In addition, verify that corrective actions are executed and
documented for any nonconformances identified. Further details are available in the FUSRAP
Environmental Data Management Plan.

7.3 PROCESS CONTROL

Quality is ensured through appropriate planning and control of work operations. The group performing
any activity is responsible for the achievement of quality and ensuring that the worker is provided the required
resources and waining. The execution wd cuntiul of woik activitics at FUSRAP sites is governed by work-
controlling documents such as procedures, technical .specifications, and other standards. These documents
provide measures and guidance for implementing work in accordance with required laws and regulations.
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7.4 SAMPLING PROCEDURES

SOPs will be carefully followed during the field sampling activities to ensure that the samples collected
are an accurate reflection of current site conditions. The advantage to following SOPs is that all samples are
collected in a consistent manner, which supports the comparability of analytical results. Sampling procedures

will follow instruction guides 191-IG-028 (BNI 1993a) “Instruction Guide for Surface Water and Sedzment -

Sampling Activities,” 191-1G-033 (BNI 1996c) “Instruction Guide for Groundwater Sampling Activities,” and
191-1G-011 (BNI 1992) “Instruction Guide for Decontamination of Field Sampling Equipment at FUSRAP
Sites.” :

QC samples will be collected at the same time and handled in the same manner as the regular sample.
Environmental duplicate samples should be collected at a frequency of at least five percent (one for every 20
samples/measurements taken), or one per radiological or chemical sample setbatch (whichever is more
frequent). Rinsate blanks should be collected from the sampling equipment for each day of sampling and
analyzed for those parameters being sampled on that day. Rinsate blanks may be verified clean using gross
alpha/beta analyses; if contamination is present, then speciation (via alpha or gamma spectroscopy) will be
performed. When appropriate to the method, matrix spikes should be collected from at least one sampling
location for every 20 locations sampled, or one per batch (whichever is more frequent). Trip blanks will
accompany samples which will be analyzed for VOCs.

1996d).

Appropriate sampling personnel will keep indelible black ink records of daily field activities in bound
field logbooks. Field logbooks are intended to provide sufficient data and observations to enable participants to
reconstruct events that occurred during projects and to refresh the memory of the field personnel if called upon to
give testimony during legal proceedings. In a legal proceeding, logbooks are admissible as evidence, and
consequently must be factual, detailed, and objective.

Logbooks must be permanently bound, the pages must be numbered, and all entries must be written
with permanent ink, signed, and dated. If an error is made in a logbook, corrections can be made by the person
who made the entry. A correction is made by crossing out the error with a single line, so as not to obliterate the
original entry, and then entering the correct information. All corrections must be initialed and dated. The first
page of the logbook should be used as a “Table of Contents" to facilitate the location of pertinent data. The first
daily event entry should always be the date, followed.by a detailed description of the weather conditions. All
entries should always begin with the time of the entry.

To expedite sampling activities and to reduce the number of documentation errors made in the field,

‘ pre-printed sample collection logbooks are proposed to be used for this sampling program. Examp]es of the pre-

printed information that will be contamed within the sample logbooks include:

e  Site name
Sampling location
Sampling interval
- Sample number
Sample media (water, sediment, etc.)
Type of sample (grab, composite, integrated)
- Analyses to be performed

Whenever possible, field sampling forms should be used to reduce documentation requirements and to
remind field personnel of the type of information they need to collect. Examples of sampling forms are:

e Borchole log forms

FUS181P/090597 24
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Well completion forms

L ]

o Well development forms

o Well purging and sampling forms
.

Water level measurement forms

At the completion of field activities, all field documentatior, analytical data, and reports generatéi from
this data will be assigned a document control number and submitted to the Pro_lect Document Control Center
(PDCC) as a permanent record. .

7.5 SAMPLE CUSTODY

To ensure the court defensibility of analytical results, sample chain-of-custody will be maintained at all
times, from the time the sample is collected to the time the analytical results are returned from the on-site or off-
site laboratory. Sample custody will be maintained through the utilization of chain-of-custody forms, chain-of-
custody labels and seals, assigning sample ownership, and locking samples in an area known to be free of COCs
when not in the custody of the sample custodian.

7.6 EQUIPMENT OPERATION AND CALIBRATION

Sampling, field-screening, and analytical equipment used to support this effort will be calibrated to operate
within the specifications provided by the manufacturer. Calibration or calibration verifications will be performed
as stipulated by the manufacturer's calibration procedure or as specified by the analytical method. ' Continuing
calibration or verification of field instruments will be conducted periodically throughout the work day as
-approprate. For radiological screening instruments source/response checks will be performed. Instruments such
as organic vapor analyses, pH meters, etc. will be calibrated or verified using traceable standard solutions.

7.7 SAMPLE ANALYSIS

FUSRAP radioanalytical methods as described in the Mobile Laboratory Procedures Manual will be
followed for on-site gamma spectroscopy and all radioanalytical analyses performed at the FUSRAP Mobile
Laboratory (currently located in Hazelwood, MO). Specific analytical quality requirements are called out in this
Manual.

Samples submitted for radiological and chemical analysis by off-site laboratories will be analyzed in
accordance with industry standards by appropriately licensed facilities.

Data resulting from this field effort will be loaded into the Bechtel Integrated Environmental Data
Management System (BIEDMS). This system will assist the user in evaluating the data and will control changes
made to the database.

7.8 DATA REPORTING

Streamlined data reports will be prepared for this data upon returning from the field. These reports
shall include the following information: )

Sample number

Sampling and analysis times and dates
Data results

Holding time results

Instrument calibration data

Copy of chain-of-custody record
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The reporting reqmmments for analytical methods performed at an off-site laboratory wﬂl be more
extensive, and will include: o

Sample number . :
Sampling and analysis time and dates - ‘ ' -
Data results : 2
Holding time results '
Instrument calibration data

Summary of quality control check data

Documentation of any nonconformances that may have aﬁ'ected the analytical results

7.9 QUALITY CONTROL CHECKS

Field quality control samples such as duplicates, rinsate blanks, and when appropriate trip blanks, will
be collected as appropriate throughout the field effort as required by the Quality Action Plan (BNI 1996¢). Data
resulting from these blanks will be used to evaluate the precision of analytical methods, test the effectiveness of
equipment decontamination procedures, test the quality of water used to support the sampling effort
(decontamination water), and to confirm that VOC samples are not contaminated in transport to the laboratory.

QC checks such as analytical blank, spike, and duplicate samples will be performed routinely dun'ng
sample analysis to assure that on-site and off-site analytical instruments are providing reliable data. These
control checks will be performed at a frequency consistent with that specified by the analytical method.”

7.10 AUDITS AND CORRECTIVE ACTIONS
A minimum of one audit will be performed during field operations to confirm that opcratidns are being
performed in accordance with this SAP and FUSRAP SOPs. 'The audit will pay particularly close attention to

on-site analytical methods and the management of field data. Corrective actions shall be implemented
immediately in the field to resolve any nonconformances identified by the audit.
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. . 8.0 HEALTH AND SAFETY

All field operations will be performed under the guidance and direction of the onsite Health and Safety
Representative who will ensure the implementation of the health and safety requirements outlined in the site-
specific Health and Safety Plan. Hazards of particular concern at the SLAPS and HISS include: -

Heat stress
Inhalation of dust particles containing radioactivity
Ingestion of dust particles containing radioactivity
External radiological exposure

~ Inhalation of VOCs and/or SVOCs

- Explosivity of VOCs and SVOCs

FUS181P/0905%7 27



REFERENCES

BNI (Bechtel National, Inc.) 1992. Instruction Guide for Decontamination of Field Sampling Equment at
FUSRAP Sites, 191-1G-011, Revision 6. .

BNI 1993a. Instruction Guide for Surface Water and Sediment Sampling Activities, 191-1G-028, Revision 0
BNI 1993b. Waste Management Program Plan for FUSRAP,-Oak Ridge, TN, June.
" BNI 1996a. How to Ship Samples from a FUSRAP Site, P1 C7.7, |
BNI 1996b. . Radioactive Decontaminaﬁon and Waste Control, P1 X2 .4, Revision 0.
BNI 1996c. Instruction Guide Jor Groun?iwafer Sahxpling Activities, 191-1G-033, Oak Ridge, TN.
BNI 1996d. Control of Field Log Books, P1 E2.9, Revision 2.
BNI 1996e. Quality Action Plan, QAP 112a-01-00, June.

DOE (U.S. Department of Energy) 1992. FUSRAP Management Requlrements and Po:’:c:es Manual. Oak
Ridge, TN. December.

DOE 1995. Safety and Health Plan for the St. Louis Sites, September, DOE-AC05-910R21949.
DOE 1996a. FUSRAP Organization and Process Description Manual, Oak Ridge, TN. January 5.
DOE 1996b. FUSRAP Standards/Requirements Identification Document, Oak Ridge, TN. April.

DOE 1997. FUSRAP Project Procedures Manual, Oak Ridge, TN. August.

FUS181P/090597 29



C 22,01 12 05 9810201041

_ ) Groundwater ) ' _ | SL.. ng} :', -

o _ | 7 DO - 2458
i | ~ Formerly Utilized Sites Remedial Action Program (FUSRAP)

ADMIN ISTRATIVE
‘ RECORD

for the St. Louis Sltes, Missouri

~ US Army Corps
® “ of Engmeers®

Property
of
ST LOUIS FUSRAP LIBRARY



B33 - GRA-GAM SEDR
SL- 13973

STATE OF MISSOUR.I ' Mol Carnalin, Guovernore o Ste hen M Mabiiesl, Iir"l "

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box.176  Jefferson City, MO 65102-0176

| March 10, 1998

Mr. Tom Freeman
Site Manager, USACE
FUSRAP Office

9170 Latty Avenue
Berkeley, MO 63134

RE: SLAPS/HISS Baseline Groundwater Sampling, 1997, Residential Well

. Dear Mr. Freemaﬁ: |

As part of the Baseline Groundwatér Sampling conducted at SLAPS and HISS in 1997,
MDNR volunteered to collect a groundwater sample from a residential well in the area.
The Federal Facilities Section collected the groundwater sample on November 13,

- 1997, from an area resident's well (Several miles north of SLAPS).

Resident's well location: Ken Smith

#10 Jamestown Rd.
Florissant, MO 63034

The groundwater results have been attached fo this letter.

If you have any questions or comments, please contact Scott Honig at (573) 751-3087.
Thank you for the opportunity to participate in the FUSRAP project.

Sincerely,

HAZARDOUS WASTE PROGRAM
i L€ d/lr ﬂ/il\—j

Scott F. Honig

Environmental Engineer
Federal Facilities Section

SH:lg

Enclosure
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HONIG SCOTT

From: GRAMLICH ERIC

Sent: Wednesday, January 14, 1998 9:57 AM
To: HONIG SCOTT

Cc: ' GRAMLICH ERIC

Subject: ~ FUSRAP SLAP

Scott here is the information that you requested:

Sample # 97-6052 .

Collected from Ken Smith residential well
#10 Jamestown rd.

Flonssant, MO 63034

on 11/13/87@1155 hours

field pH 6.76

field conductivity 1153uS/cm
field temp. 14.9 Celsius
field turbidity .25NTU

If you need a formal memo containing this information or anything else drop me a line. .



TECHNOLOGIES INC

31 December 1997
SMP00038
9711043

Mr. Scott Honig'
State of Missouri
DEPARTMENT OF NATURAL RESOURCES ‘ SL . e
Hazardous Waste Program I
1738 East Elm Street, Lower Level
Jefferson City, Missouri 65101

RE: Analytical Report for Work Order 9711043

Dear Mr. Honig:

Enclosed, ijlcase find the analytical report for the analyses performed on the samples received at MAXIM
Technologies, Inc. Saint Louis, Missouri on 13 November 1997, from Missouri Department of Natural Resources.

The following water sample was identified as follows:

MDNR ID MAXIM ID . MATRIX - ANALYSES
97-6052 9711043-01A Water RAD .
: .- . . 9711043-01B - Water - BNA, PCB : S : S e

9711043-01C Water Metals -
9711043-01B Water ‘ Inorganic
9711043-01C Water Bacti
9711043-01B Water VOA

97-6051 9711043-02A Trip Blank . VOA

VOA, volatile organic compounds were analyzed by USEPA SW846 method 8260A. BNA, semivolatile base-
neutral/acid extractable organic compounds were analyzed by USEPA SW846 method 8270B. PCB,
polychlorinated biphenyls were analyzed for by USEPA SW846 method 8081. Metals analyses were performed by .

USEPA SW846 method 6010A, and 7470.

The analyses were performed according to USEPA protocol, and the data are of known and documented quality.

Should you have any questions regarding this report, please feel free to call me at
(314) 426-0880.

Sincerely,
MAXIM Technologles Inc.

Gfegory K. Reed
Senior Project Manager

sm381230.doc
1908 Innerbelt Business Center Drive - St. Louis, MO 63114-5700 - 314-426-0880 - 314-426-4212 FAX

Asteco - Austin Research Engineers « Chen-Northern - Empire Soils Investigations - Kansas City Testing
Maxim Engineers « Nebraska Testing + Patzig Testing « Southwestern Laboratories - Thomas-Hartig - Twin City Testing

- -



’11/1&/97’ 14:37:09 MAXIN St.LOUIS CUSTODY TRANSFER RECORD 9’ - Page 1 of
CLIENT CODE MOONR :\-'a/oc [ ] LA8 MR
WORK 10 AIRPORT - [_RSVOoR [ 3-PROJECT MGR
PROJECT COOE SWP00O38 [ J-ORG PREP [ ] DATA MGR C«
REPORT TO 72PJs [ U#ETALS PREP [ _LA4G @5
’ DATE RECEIVED 11/13/97 tymmen WSt O\
OATE REQUIRED 12/13/97 ) [ ) ASST INORG MGR [ ) APPROVED ous\

. DUE TO PROJ MGMT 12/04/97
RECEIVED BY JSHETLEY

* LA.B KUMBER  SAMPLE 1D ’ MAT COLLECTED B8OTTLE TESTS

1 9711043-01A 970052 W 11/13/97 éxarT cBE . RAD

2 97T11043-018 970052 | V111397 4X LITERE BAY  BNAMX PCBW  PCBMX

3 oTNoé3-0ic 9700S2 v 111397 a1 omE AGUI  ASVI  BAWL  COMI ORI KGY  PBul
SEV]

& 9711043-010 970052 v 11/13/97 ar osmE F No3_v

5 9T11043-01E 970052 - v 11/13/97 33X 832 PL HOLD

6 9T11043-01F 970052 A V11397 X 40 M voA_u

7 STI1043-024 97-0051 V11397 X 40 voA_Y

WORKORDER COMMENTS: ' S :

Lab-designated aC - .
. Metals €010, 7470 ) .

VoA 8260, euazm PC8 8081 : SRR

¥, uos Ic 300. o ‘ S

o PROJECT COO(ENTS,

) WNR WSRAP AND FWAP CGITRACT
SUO(ARY REPORT. BATCH QC IF POSSIBLE. S
REPORT blank, les, dup/ms or ms/msd (as aq)licable).‘ Lo
Insufficient smple volumes may prevent oC -nalytee

#'s TRANSFERRED RELIMISKED BY DATE AND TIKE ©°  RECEIVED 8Y . REASON FOR TRANSFER

Siv . i el ek Aty - Wz
N I RS R
S S
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DIVISION OF ENVIRONMENTAL QUALITY

COLLECTOR'S NAME AND AFFILIATION  (PLEASE PRINT)

AQURI DEPARTMENT OF NATURAL RESOURCES

FIELD SHEET AND CHAIN OF CUSTODY RECORD

MO 780-0320 (11-88)

DISTRIBUTION:

WHITE-LAB SERVICE PROGRAM CANAAY.SANIDI €A

6/ _ DESCRIPTION OF SHIPMENT PROJECT
Erﬁ— 6"”‘/“’]‘ S5 - $a6 "7é3 | NUMBER OF SAMPLES 'S Mf«);:m
NUMBER OF CONTAINERS P> | 0D FIELD
' CODE
DA DO bud zﬂ—m Jetkin Gy No &5109 | Howsens P | Hed Capered
SAMPLE COLLECTED -FIELD ANAL}SES .
NUMBER SAMPLE DESCRIPTION ANALYSES REQUESTED 7S vy SITE
: DATE | TIME # w2 [ "‘A% CcoDE
frea Swmith RBoadentinl Lt/ /// - 3¢
7;/ /54«}’\ 1 / /4(/4 &CJC ﬂﬂéﬂ?V)
ATy P A 7 VSA, (7 TN, <P PRy .
‘ /e
57~ Eash 11> Yt Tamestolnlone, ﬁomscd‘nb G WY /3/7_) //S5 ,U},JLA oy d/m- é—«/ )(7& 53 2‘70 25 )
c /
wavl»v‘:l»a , {;1‘ Lt
MmM ioley év«-h #\Pﬂw )e A
/><\ |
‘ .
\ !
CHAIN DF CUSTODY RECORD _ IF SHIPPED DELIVERED PICKED UP ;
RELINQUISHED BY . RECEIVED BY DAJE TIME_ | CARRIER DATE TIME DATE TIME A
. ’ ly 1 '
a sg%/gw O swereo |0 SEALEDJM;&O }3[?7 1340
RELINQUISHED BY RECEIVED N/ . CARRIER
0 seaLeo 0O sweeeo {0 seacen
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Matrix:
Method:
Units:

Date Received:

Analysis Date:

Sample ID

97-6052
97-6052-Dup

Q(f Data

Method Blank
LCS (5.0 mg/l)

LCS (5.0 mg/l) Dup

. .Data Report for Fluoride

Water

EPA 340.2

mg/l

11/13/97

11/24/97

Dilution Lab No.

9711043-01D

. 9711043-01D
% Recovery

- 92.8

- 96.8

9711043.XLS

Results

0.35
0.34

<.0§
. 4.6 .
4.8



Matrnix:
Method:
Units:

. Date Received:

Analysis Date:

Sample ID

. 97-60052

QC Data ..

Method Blank
LCS (4.5 mg/l)

NO3

Data Report for Nitrate

Water
EPA 300
mg/l
11/13/97
11/24/97

Dilution Lab No.

9711043-01D

% Recovery

- 99.3

9711043.XLS

Resuits

1.80

<0.225
4.47



Report Of Analyses

Prepared by:

Microbe Inotech Laboratories

the MiL, Inc.

MICROBE INOTECH LABORATORIES, INC. * 12133 BRIDGETON SQUARE DRIVE * SAINT Louis MO 63044
800-688-9144 Fax: 314-344-3031



Summary Report of Analysis
[5074)

Greg Reed . November 17, 1997

Maxim Technologies
1908 Innerbelt Business Center Drive

St. Louis, MO 63114

Description and Chain of Custody Record Information:

Thr. Nov. 13, 1997 - 4:45 PM: Received by courier | water samples for Total Coliform, Fecal
coliform and E. coli. counts on samples 97-6052

MILB Report & Invoice No.: 5074

Contact No.: 9711043

Summary Final Results— Colony forming units per 100 milliliters

Sample Name E. coli Fecal Total
, , : { Coliform Coliform
97-6052 . <1/100ml 8 cfu /100ml 9 cfu/100ml
Processing:

The BAM approved method of 3M petrifilm was used for the detection of Coliform organisms.

on project / /
L[/ %

) ////7,7/
Dr. BﬁxccC Hemming - Op 1ons Dlrcctor Kirk M. Hartwein- Laboratory Manager

. Thagkyeufrom the s
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
l .
INORGANIC ANALYSIS DATA SHEET
970052
Lab Name: Maxim Technologies Contract: SMP00038
Case No.: MODNR SAS No.: SDG No.: 970051

Lab Code: Maxim

Matrix (soil/water): WATER

Lab Sample ID: 971104301C -

Level (low/med): LOW Date Received: 11/13/97
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte Concentration|C Q M
7440-36-0_|Antimony " _
7440-38-2 |Arsenic 4.0 (T P
7440-43-9 |Cadmium 2.0 [T P_
7440-47-3 |Chromium 10.7 | P
7439-92-1 |Lead 2.0 B P_
7439-97-6 |Mercury 0.10 (U cv
7440-02-0 (Nickel _
7440-22-4 [Silver 1.0 P_
7440-28-0 [Thallium |
17440-39-3 [Barium 243 | _ P -
7440-50-8 |Copper _ .
7440-66-6 |Zinc _ .
7782-49-2 |Selenium 5.0 |U P_
Color Before: Clarity Before: Texture:
Artifacts:

Color After: Clarity After:

..ments :

FORM I - IN



ENVIROFORMS/INORGANIC CLP

"3
BLANKS
Lab Name: Maxim Technologies Contract: SMP00038"
Lab Code: Maxim Case No.: MODNR SAS No.: SDG No.: 970051

Preparation Blank Matrix'(soil/water): WATER

Preparation Blank Concentration'Units‘(ug/L or mg/kg): UG/L

Initial

Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ' ration
Analyte (ug/L) C -1 C 2 C. 3 C Blank C((M
Antimony _ _ _ _ RN
Arsenic _ _ _ 4.000|U| |P_
Cadmium _ _ _ 2.000(U| (P
Chromium _ _ . _ 2.000|U||P_
Lead _ _ _ 2.000|U||P_
Morcury - _ _ _ .6.100G [TV~
Nickel _ _ _ _ R
Silver _ _ _ _ 1.000|U||P_
Thallium _ _ _ 1l
Barium _ _ _ _ 2.000{U| [P |
Copper _ _ _ _ 1
Zinc _ _ _ _ i
Selenium _ _ _ _ 5.000|U||P_

FORM IITI - IN



ENVIROFORMS/INORGANIC CLP

) : 54 SAMPLE NO,
‘ SPIKE SAMPLE RECOVERY ’
o : 9700528
Lab Name: Maxim Technologies Contract: SMP00038
Lab Code: Maxim Case No.: MODNR SAS No.: SDG No.: 970051

Matrix (soil/water): WATER Level (low/med): LOW

% Solids for Sample: 100.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

Control
Limit |Spiked Sample Sample Spike ,
Analyte %R Result (SSR) C| Result (SR) C|Added (SA) %R QM
Antimony . _ _ _|NR
Arsenic . 75-125 2091.5101| 4.0000(|U 2000.00 104.6/(_ P
Cadmium __ |75-125 49.6700]| 2.0000|U . 50.00 99.3| |P_
Chromium |75-125 206.3700(_ 10.65900( _ 200.00 97.8| |P
Lead 75-125 477.7800| _ 2.0200|B 500.00 95.2| |P_
Mercury ' _|NR
Nickel _ _ _|NR
Silver 75-125 43.7400) _ 1.0000|U 50.00 87.5|_{P_
‘_ Thallium ~| = - - -4 - < <. RE _ ST _ EE
W |Barium 75-125 2215.5299| _ 242.6200( _ 2000.00 98.6|_|P_
Copper ' _ _ _|NR
Zinc _ _ ' _|NR
Selenium |75-125 1995.4600] _ 5.0000|U 2000.00 99.8|_|P-

'mments :

FORM V (PART 1) - IN




ENVIROFORMS/INORGANIC CLP

6 . SAMPLE NO.
DUPLICATES
. . 970052D
Lab Name: Maxim Technologies Contract: SMP00038
Lab Code: Maxim Case No.: MODNR SAS No.: SDG No.: 970051

Matrix (soil/water): WATER Level (low/med): LOW

[

% Sofids for Sample: 100.0 ’ : % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

. |Control -
Analyte Limit Sample (S) C| [{Duplicate (D) C RPD QM
Antimony - _ _ N
Arsenic 4.0000 |U 4.0000 (U _|P_
Cadmium 2.0000 |U 2.0000 |U _|P_
Chromium 10.0( | 10.6900 |_ 10.7400 |_ 0.5 ||(_|P_
Lead 2.0200 |B 2.0000 |U||_200.0 || _|P_
.|Mercury _ _ R

Nickel = | . . . R _ [N PN

Silver 1.0000 (U 1.0000 |U|(|__ Bl
Thallium _ _ R
Barium 200.0] | 242.6200 | || 252.2200 |_ 3.9 ||_|P_
Copper _ _ R
Zinc _ _ R
Selenium 5.0000 |U 5.0000 (U _|P_

FORM VI - 1IN



ENVIROFORMS/INORGANIC CLP

7
LABORATORY CONTROL SAMPLE

Lab Name: Maxim Technologies Contract: SMP00038
Lab Code: Maxim Case No.: MODNR SAS No.: ~ SDG No.: 970051
Solid LCS Source:

Aqueous LCS Source: SEE DIG. LOG

Agueous (ug/L) Solid (mg/kgqg)

Analyte True Found ' %R True Found c " Limits %R
Antimony

Arsenic 1000.0| 1008.49(100.8 B
Cadmium 1000.0|_1022.80(102.3 | _
Chromium 1000.0 989.75( 99.0 _ , _

Lead 1000.0|_971.91| 97.2 _
Mercury 1.5 1.61(107.3 _

Nickel _

Silver 1000.0 981.89} 98.2 _
Thallium _

Barium 1 1000.0 981.85| 98.2 _

Copper , _

Zinc : . _
Selenium 1000.0 989.38( 98.9 _

FORM VII - IN



Sample ID: .
Lab ID:
Matrix:
Method:

Units:

Date Sampled:

Date Received:
Date Extracted:
Date Analyzed:
Percent Solids:

Parameter

Aroclor 1016
Aroclor 1221
Aroclor 1232

Aroclor 1242

Aroclor 1248
Aroclor 1254
Aroclor 1260

Surrogate Recoveries

TCX
DCB

PCB

Data Report for PCBs
Total

97-6052
9711043-018
Water

8081

ug/

11/13/97
11/13/97
11/19/97
11/21/97

NA

Results

<1
<1
<1
<t
<1
<1
<1

94%
61%"

9711043.XLS



Data File: /chem/d.i/D971124A.b/DD7545.d
'leport Date: 25-Nov-1997 11:28

MAXIM TEC

TARGET C

Client Name:

Lab Smp Id: 9711043~01B
Sample Location:

Sample Date:

Sample Matrix: WATER

HNOLOGIES
OMPOUNDS

Client SDG: 970052
Client Smp ID: 970052
Sample Point:

Date Received:

Quant Type: ISTD

Analysis Type: SV Level: LOW :
Data Type: MS DATA Operator: JOHN SUPER GR
Misc Info: IN#MSD; WSBLK11884 970052 970052 BTL#

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
110-86~1-———~——~ Pyridine 10| U
62~75~9~——mmm——— N~Nitrosodimethylamine 10 U
62~-53-3————————— Aniline 10 U
108-95~2~~~——~~— Phenol 10 U
95-57-8~~——————- 2-Chlorophenol 10 U
111-44~4~~—————- bis(2-Chloroethyl)ether 10 9]
541-73~1=~~————— 1,3-Dichlorobenzene 10 U
106-46~T7~~———~~=~ 1,4-Dichlorobenzene 10 U
95~-50~1~~==~mmm- 1,2~Dichlorobenzene 10]... U
100-51-6~~————~— Benzyl alcohol 10 U
95-48-7~~~—————— 2-Methylphenol 10 U
108-60~-1-——————— 2,2’-oxybis(1-ChIloropropane) _ 2 U
67-72~1~=~m————m Hexachloroethane 10 U
106—-44-5~~~—~~~— 4~-Methylphenol 10 U
621~-64~7———===—~ N-Nitroso-di-n- propylamine 10 U
98~95~-3~——=~==-=~ Nitrobenzene 10 U
78-59-1~~————~—=~ -Isophorone 10 U
88~75~5———~~ewe= 2-Nitrophenol 10 U
105-67~9——~~~~~~ 2,4-Dimethyphenol 10 U
111-91-1-=~————— blS(2 Chloroethoxy)methane_ 10 U
120-83-2———~———- 2,4~ chhlorophenol 10 U
120-82-1-~-—————- 1,2,4-Trichlorobenzene 10 U
65-85-0~~—————m—m Benzoic acid 10 U
91-20-3—————=~~~ Naphthalene 10 U
106-47~8~——~—~—- 4-Chloroaniline 10 U
87~-68~-3~—=—————- Hexachlorobutadiene 10 9]
59-50~7~-———=~~~~ 4~-Chloro~-3-methylphenol 10 U
91~-57-6——~~~———— 2-Methylnaphthalene 10 U
77-47~4-———————m Hexachlorocyclopentadiene 10 U
88-06—-2—~-——————=~ 2,4,6~-Trichlorophenol 10 U
95~95~4~———mmmmm 2,4,5-Trichlorophenol 25 U
91-58~7~——~—m——- 2-Chloronaphthalene 10 U
88~74~4——————m—— 2-Nitroaniline 25 U
131-11-3-~—————— Dimethylphthalate 10 U
208-96~8—~——~——— Acenaphthylene 10 U
606-20-2-——~——=—=~ 2,6-Dinitrotoluene 10 U
99-09-2~——~—~~~~ 3-Nitroaniline 25 U




Data File: /chem/d.i/D97
‘Report Date: 25-Nov-1997

Client Name:

1124A.b/DD7545.d
11:28

MAXIM TECHNOLOGIES
TARGET COMPOUNDS

Client SDG: 970052

Lab Smp Id: 9711043-01B Client Smp ID: 970052

Sample Location: Sample Point:

Sample Date: Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

Data Type: MS DATA Operator: JOHN SUPER GR

Misc Info: IN#MSD; WSBLK11884 970052 970052 BTL#

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
83-32-9-——=—==—= Acenaphthene 10 U
51-28-5-—————==- 2,4-Dinitrophenol . 25 U
132-64-9-—=——=—— Dibenzofuran 10 U
100-02-7—————=—— 4-Nitrophenol_ 25 U
121-14-2-—=————- 2.,4-Dinitrotoluene 1 U
84-66-2——-——-————- Diethylphthalate 10 U
86-73-7-——==———- Fluorene 10 U
7005-72-3—=————- —Chlorophen?l—phenylether 10 U
.100-01-6------—-—-4-Nitroaniline : 251« U vt i
‘ 534-52-1---—-———— 4,6-Dinitro- 2—meEﬁylphenol 25 U |
86-30-6———==——=- N- Nltrosodlphenylamlne 10) U r
122-66-7-———=——— 1,2-Diphenylhydrazine 10 U gﬁ pf
%:26 :'7_3_% 'T‘v-ﬁ h\14'11!1 Dbhev\h:f‘n 41 o
101-55-3-—————-—- 4-Bromophenyl-phenylether 10 U /ig
118-74-1------—--Hexachlorobenzene 1 U PR
87-86-5-————-—=—= Pentachlorophenol 25 u
92-87=5=-=——=———- Benzidine 10 U
85-01-8-———=——-- Phenanthrene 10 u
120-12-7--—————- Anthracene 10 u
86-74-8-—=-—————— Carbazole 5 u
84-74-2———-————- Di-n-butylphthalate 10 U
206-44-0--—=-——-- Fluoranthene 10 U
129-00-0———-———- Pyrene 10 U
85-68-7-—=-=——-—- Butylbenzylphthalate 10 U
56-55-3-——————=—- Benzo(a)anthracene 10 U
91-94-1-——-—————- 3,3’-Dichlorobenzidine 10 U
218-01-9-———=—-— Chrysene 10 U
117-81-7—--————-- blS(2 Ethylhexyl)phthalate 10 U
117-84-0———————- Di-n-octylphthalate 10 U
205-99-2——-————- Benzo(b) fluoranthene 10 u
207-08-9-———-=—-- Benzo (k) fluoranthene 10 U
50-32-8-——-———-- Benzo(a)pyrene 10 u
193-39-5—1———=——- Indeno(1,2,3-cd)pyrene 10 u
53-70-3-———=——u—— Dibenzo(a,h)anthracene 10 U
191-24-2—-=—=———- Benzo(g,h,i)perylene 10 U
‘ 367-12-4——————-- 2-Fluorophenol 36




ata File:

eport Date:

/chem/d.i/D971124A.b/DD7545.4
25-Nov~-1997 11:28

-

MAXIM TECHNOLOGIES

TARGET C

Client Name:

Lab Smp Id:

9711043-01B

Sample Location:
Sample Date:

OMPOUNDS
Client SDG: 970052
Client Smp ID: 970052

Sample Point:
Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

Data Type: MS DATA Operator: JOHN - SUPER GR

Misc Info: IN#MSD; -WSBLK11884 970052 970052 BTL#

‘CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L
4165-62-2-~~~——- Phenol-d5s 24
N/Ar———mmmm e 2-Chlorophenol-d4 54
2199-69~-1----—---1,2-Dichlorobenzene-d4 41
4165-60-0~~————~ Nitrobenzene-ds 40
321-60-8~~—=v-—= 2-Fluorobiphenyl 39
118~79~6~————=—= 2,4,6-Tribromophenol 58
1718-51-0-———~--Terphenyl-dl4 33




Data

eport Date:

File: /chem/d.i/D971124A.b/DD7545.d

- Instrument ID: 4.1

Lab File ID: DD7545.d
Lab Smp Id: 9711043-01B
Analysis Type: SV

Quant Type: ISTD
Operator: JOHN
Method File:

25-Nov-1997 11:28

MAXIM TECHNOLOGIES

INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

SUPER GR

Calibration Date:
Calibration Time:
Client Smp ID:
Level: LOW

Sample Type: WATER

/chem/d.1/D971124A.b/bnag8270.m

11/24/97
1743
970052

Misc Info: IN#MSD; WSBLK11884 970052 970052 BTL#
AREA LIMIT
COMPOUND STANDARD | LOWER UPPER | SAMPLE | % DIFF
11 1,4-Dichlorobenzene- 22457 11228 44914 19640 -12.54
30 Naphthalene-ds 83103 41552 166206| . 71938| -13.44
45 Acenaphthene-d10 49694 24847 99388 41257 -16.98
65 Phenanthrene-d10 92023 46012 184046 77322| -15.98
75 Chrysene-d12 72930 36465 145860 77463|  6.22
83 Perylene-d12 59082 29541 118164 56229 -4.83
_ RT LINIT -
COMPOUND STANDARD | LOWER UPPER | SAMPLE | % DIFF
11 1,4-Dichlorobenzene- 10.99 10.49 11.49 11.01| 0.17
30 Naphthalene-ds 13.74 13.24 14.24 13.74| -0.03
45 Acenaphthene-d10 17.60 17.10 18.10 17.61 0.06
65 Phenanthrene-d10 '20.91|  -20.41 21.41 20.89| -0.08
75 Chrysene-d12 26.77 26.27 27.27 26.77| -0.01
83 Perylene-dl2 30.47 29.97 30.97 30.47| -0.02

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT =
RT LOWER LIMIT =

+ 1

+100% of internal standard area.
- 50% of internal standard area.
0.50 minutes of internal standard RT.
0.50 minutes of internal standard RT.
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Data File: /chem/d.i/D971124A.b/DD7545.d

eport Date: 25-Nov-1997 11:28

Client Name:
Sample Matrix: LIQUID
Lab Smp Id: 9711043-01B

MAXIM TECHNOLOGIES

RECOVERY REPORT

Client SDG:

Fraction: SV
ID: 970052

Client Smp

970052

Level: LOW , Operator: JOHN SUPER GR
Data Type: MS DATA SampleType: SAMPLE
SpikeList File: WaterMsd.spk Quant Type: ISTD
Method File: /chem/d.i/D971124A.b/bna8270.m
Misc Info: IN#MSD; WSBLK11884 970052 970052 BTL#
CONC CONC %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
B 3 2-Fluorophenol 75 36 47.35 |21-110
$ 5 Phenol-d5 75 24 32.02 |10-110
S 7 2-Chlorophenol-d4 | 75 54 72.32 [33-110
$ 13 1,2-Dichlorobenzen 50 41 82.81 [16-110
$ 21 Nitrobenzene-d5s 50 40 80.61 |35-114
$ 39 2-Fluorobiphenyl 50 39 78.32 |43-116
$ 59 2,4,6-Tribromophen 75 58 77.59 [10-123
‘S' 72 Terphenyl-di4 50 33 | 66.13 |33-141




Data File: /chem/d.i/D971124A.b/DD7541.4
‘eport Date: 25-Nov-1997 11:37

MAXIM TEC

TARGET C

Client Name:

Lab Smp Id: WSBLK11884
‘Sample Location:
Sample Date:

HNOLOGIES
OMPOUNDS

Client SDG: PW3300WB
Client Smp ID: WSBLK11884
Sample Poant:

Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV - Level: LOW :

. Data Type: MS DATA » Operator: JOHN SUPER GR

Misc Info: IN#MSD; WSBLK11884 BTL#

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
110-86—1————=——— Pyridine 10 U
62-75-9————————— N-Nitrosodimethylamine 10 U
62-53-3---——=——- Aniline 10 9)
108-95-2—=—-———-— Phenol 10 9]
95-57-8—=————=—— 2-Chlorophenol 10 U
111-44-4———--——- bis (2-Chloroethyl)ether 10| U
541-73-1-—===——= 1,3-Dichlorobenzene 10 U
106-46-7——=~—= ‘——=1,4-Dichlorobenzene 10 U
95-50-1~-------=1,2-Dichlorobenzene 10| ,U e
‘ "100-51-6~--——-==<Benzyl alcohol 10 U
95-48=7=—~—=-u—- 2-Methylphenol 10 U
108-60~-1-——==—=~ 2,2'-oxybis(1-Chloropropane) _ 2 8]
67-72-1--——-———-~ Hexachloroethane 10 §]
106-44-5-—————— —--4-Methylphenol 10 U
621-64-7—~—————— N-Nitroso-di- n-propyIamlne 10 §]
98-95-3~—~-————- Nitrobenzene 10 U
78-59-1-—-—————- Isophorone 10 §]
88-75=-5=———————= 2-Nitrophenol - 10 U
105-67-9-~—~———- 2,4-Dimethyphenol 10 U
111-91-1-——--——- blS(Z Chloroethoxy)methane 10 U
120-83-2-—==———- 2,4-Dichlorophenol 10 U
120-82-1-——-———~ 1,2,4-Trichlorobenzene 10 §]
65-85-0————————- Benzoic acid 10 U
91-20-3-~——=———- Naphthalene 10 8]
106-47-8————~——- 4-Chloroaniline 10 U
87-68-3-———————- Hexachlorobutadiene 10 U
59-50=-7———=————= 4-Chloro-3—-methylphenol 10 U
91-57-6—~——————- 2-Methylnaphthalene 10 U
77-47-4-—-—-—-———- Hexachlorocyclopentadiene 10 §]
88-06-2-—~——~——- 2,4,6-Trichlorophenol 10 U
95-95-4————————- 2,4,5-Trichlorophenol 25 U
91-58~-7——=—————=~ 2-Chloronaphthalene 10 8]
88-74-4———————=- 2-Nitroaniline 25 U
131-11-3=—-w———- Dimethylphthalate 10 U
208-96-8-———=——— Acenaphthylene 10 U
606-20-2—--——-—-— 2,6-Dinitrotoluene 10 U
. 99~09=2—====mm—mm 3-Nitroaniline 25| U




pbata File:
eport Date:

Client Name:

Lab Smp Id: WSBLK11884 "

Sample Location:
Sample Date:

/chem/d.1/D971124A.b/DD7541.d
25-Nov-1997 11:37

MAXIM TECHNOLOGIES

- TARGET COMPOUNDS

Client SDG: PW3300WB
Client Smp ID: WSBLK11884
Sample Point:

Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

bata Type: MS DATA Operator: JOHN SUPER GR

Misc Info: IN#MSD; WSBLK11884 BTL#

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
83-32-9—=--————- Acenaphthene . 10 U
51-28~5—===—=——— 2,4-Dinitrophenol 25 U
132-64-9———————— Dibenzofuran 10 6]
100-02-7—~———=~~ 4—Nitrophen01 25 U
121-14-2~~~—~~— 2,4-Dinitrotoluene 1 U
84~-66—2~———————— Diethylphthalate 10 U
86-73~7——=—=-———-— Fluorene - 10 U
7005-72~3--—-—---4-Chlorophenyl-phenylether 10 U
100-01-6-~—~~~—- 4-Nitroaniline_ . 25| U
534-52-1-————~—~ 4,6-Dinitro-2-methylphenol 25" U
86-30-6————————- N- Nltrosodlphenylamlne 10 6]
122-66~7———————— 1,2-Diphenylhydrazine 10 U
126-73-3—=—————- Trlbutyl Phosphate 10 U
101-55-3~~——=——~ 4-Bromophenyl-phenylether 10 u
118-74-1-==~==—— Hexachlorobenzene 1 U
87-86~-5-——————~~—— Pentachlorophenol 25 U
92-87=5—==—==—=== Benzidine 10 U
85-01-8——===—=—= Phenanthrene - 10 10
120-12-7-———————-— Anthracene 10 U
86-74-8—~——————— Carbazole 5 U
84~74-2~———————- Di-n-butyIphthalate 10 U
206-44-0-——~—~—- Fluoranthene 10 u
129-00-0-~~~=~—= Pyrene 10 U
85-68-7—-——=————— Butylbenzylphthalate 10 u
56-55-3——~——~——- Benzo(a)anthracene 10 0]
91-94-1~==—————— 3,3’-Dichlorobenzidine 10 U
218-01-9——~———--— Chrysene 10 U
117-81-7———=———- bls(2 Ethylhexyl)phthalate 10 U
117-84-0-—~~~=—- Di-n-octylphthalate 10 U
205-99-2-——————- Benzo(b) fluoranthene 10 U
207-08-9~~—————= Benzo (k) fluoranthene 10 u
50-32-8-———————- Benzo(a)pyrene 10 U
193-39-5-——=—-——- Indeno(1l,2,3-cd)pyrene 10 U
53-70-3————————— Dibenzo(a,h)anthracene 10 U
191-24-2-—=————- Benzo(g,h,i)perylene 10 U
. 367-12-4—————=——- 2-Fluorophenol 40

N R a




Data File: /chem/d.i/D971124A.b/DD7541.d
eport Date: 25-Nov-1997 11:37

Client Name:

Lab Smp Id: WSBLK11884
Sample Location:
Sample Date:

Sample Matrix: WATER
Analysis Type: SV
Data Type: MS DATA
Misc Info: IN#MSD;

..MAXIM TECHNOLOGIES

TARGET COMPOUNDS

Client SDG: PW3300WB

Client Smp ID: WSBLK11884
Sample Point:

Date Received:

Quant Type: ISTD

Level: LOW

Operator: JOHN SUPER GR

WSBLK11884 BTL#
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L

4165-62-2~————-—~ Phenol-d5S 27
N/A-=——————————— 2-Chlorophenol-d4 . 60
2199-69-1———==——— 1,2-Dichlorobenzene-d4 40
4165-60-0~————w-— Nitrobenzene-d5s 41
321-60-8———===== 2-Fluorobiphenyl 41
118-79-6——————=— 2,4,6-Tribromophenol 72
1718-51-0—-—-———=—-— Terphenyl-dl4 35

~x



Data File: /chem/d.i/D971124A.b/DD7541.d
.eport Date: 25-Nov-1997 11:37

MAXIM TECHNOLOGIES .

INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

Instrument ID: d.i Calibration Date: 11/24/97

Lab File ID: DD7541.4 Calibration Time: 1743

Lab Smp Id: WSBLK11884 Client Smp ID: WSBLK11884

Analysls Type: SV , : Level: LOW

Quant Type: ISTD . Sample Type. WATER

Operator: JOHN SUPER GR '

Method File: /chem/d.i/D971124A. b/bna827o m :

Misc Info: IN#MSD; WSBLK11884 BTL#

AREA LIMIT ‘

COMPOUND ) STANDARD LOWER UPPER SAMPLE % DIFF
11 1,4-Dichlorobenzene- 22457 11228 44914 19004 -15.38
30 Naphthalene-ds 83103 41552 166206 704351 -15.24
45 Acenaphthene-dlo 49694 24847 99388 40473 -18.56
65 Phenanthrene-dlo 92023 46012 184046 73774 -19.83
75 Chrysene-dl2 72930 36465 145860 74384 1.99
83 Perylene-dil2 59082 29541 118164 68730 16.33

RT LIMIT
COMPOUND STANDARD LOWER " UPPER SAMPLE % DIFF
11 1,4-Dichlorobenzene- 10.99 10.49 11.49 11.00 0.08
30 Naphthalene-ds 13.74 13.24 14.24 13.73 -0.10
45 Acenaphthene-dlo0 17.60 17.10 18.10 17.60 0.00
65 Phenanthrene-dlo ‘ 20.91 20.41 21.41 20.90 -0.04
75 Chrysene-dl2 26.77 26.27 27.27 26.75 -0.07
83 Perylene-dl2 30.47 29.97 30.97 30.47 -0.02

+100% of internal standard area.
- 50% of internal standard area.
0.50 minutes of internal standard RT.
0.50 minutes of internal standard RT.

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT
RT LOWER LIMIT

+00




Data File:

Client Name:
Sample Matrix: LIQUID

/chem/d.1i/D971124A.b/DD7541.d
‘Report Date: 25-Nov-1997 11:37

MAXIM TECHNOLOGIES

RECOVERY REPORT

Client SDG: PW3300WB

Fraction:

Sv

Client Smp ID: WSBLK11884

Lab Smp Id: WSBLK11884
Level: LOW ‘ Operator: JOHN SUPER GR
Data Type: MS DATA SampleType: BLANK
SpikeList File: WaterMsd.spk Quant Type: ISTD
Method File: /chem/d.i/D971124A. b/bna8270 m
Misc Info: IN#MSD; WSBLK11884 . BTL#
CONC CONC 3
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L ,
$ 3 2-FIluorophenol 75 40 53.21 |21-1710
$ 5 Phenol-ds 75 27 35.71 |10-110
S 7 2-Chlorophenol-d4 75 60 80.27 |33-110
$ 13 1,2-Dichlorobenzen 50 40 79.78 |16-110
$ 21 Nitrobenzene-d5s 50 41 81.86 |35-114
$ 39 2-Fluorobiphenyl. 50 41 82.20 [43-116
$ 59 2,4,6-Tribromophen 75 72 96.11 |10-123
$ 72 Terphenyl-dl4 50 35 69.52 |33-141




Data File:

Client Name:
Sample Matrix: LIQUID
Lab Smp Id: WSLCS11884

/chem/d.i/D971124A. b/DD7542 a
‘eport Date: 25-Nov-1997 11:37

MAXIM TECHNOLOGIES

RECOVERY REPORT

Client SDG: PW3300WB
Fraction: Sv
Client Smp ID: WSLCS11884

Level: LOW Operator: JOHN SUPER GR
. Data Type: MS DATA SampleType: LCS
SpikeList File: WaterMsd.spk Quant Type: ISTD
Method File: /chem/d.i/D971124A.b/bna8270.m
Misc Info: IN#MSD; WSBLK11884 " BTL#
CONC CONC L 2
SPIKE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
6 Phenol 75 24 31.65 |12-110
8-2-Chlorophenol 75 58 77.09 [27-123
12 1,4-Dichlorobenzen 50 40 79.65 |36-97
" 20 N-Nitroso-di-n-pro 50 38 76.39 [41-116
28 1,2,4-Trichloroben 50 40 79.15 [39-98
34 4-Chloro-3-methylp 75 55 73.57 |23-97
.47 Acenaphthene 50 43 86.03 |46-118
51 2,4-Dinitrotoluene 50 43 86.61 [24-96
- 50 4-Nitrophenol - 75 25 33.68 |10-80
63 Pentachlorophenol 75 50 66.22 9-103
71 Pyrene 50 36 71.96 |26-127
e CONC CONC 3
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
S 3 2-Fluorophenol 75 38 50.64 |21-110
S 5 Phenol-d5 75 25 33.22 110-110
S 7 2-Chlorophenol-d4 75 57 "76.39 (33-110
$ 13 1,2-Dichlorobenzen 50 42 84.78 |16-110
$ 21 Nitrobenzene-d5s 50 41 82.65 {35-114
$ 39 2-Fluorobiphenyl 50 40 81.00 |43-116
$ 59 2,4,6-Tribromophen 75 63 84.47 |[10-123
$ 72 Terphenyl-dil4 50 32 64.97 |[33-141

Hor WV o



EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
. . 970051
Lab Name: MAXIM TECHNOLOGIES Contract:

‘ Lab Code: MAXIM Case No.: 970052 SAS No.: 970052
Matrix: (soil/water) WATER Lab Sample ID: 9711043~02A
Sample wt/vol: 5 (g/mL) mL _ Lab File ID: EE4161
Level: - (low/med) Low Date Received: 11/13/97
% Moisture: not dec. ‘ Date Analyzed: 11/17/97
Column: (pack/cap) CAP Dilution Factor: 1.0

) CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

75=01-4~==m——weu- Vinyl Chloride - 5 U
“74=87=3———mm——— Chloromethane 5 U
" 74-83-9————————— Bromomethane 10 U
75-00~3~—=—————- Chloroethane 5 U
75-69-4———————=—== Trichlorofluoromethane 5 14}
75-35-4-~=-—=-——~ 1,1-Dichloroethene 5 U
75-15-0=====———= Carbon Disulfide 5 Rij
67-64-1-————=—=—- Acetone 10 U
75-09-2~————me—m Methylene Chloride 3 J
75-34~3-=--c--—- 1,1-Dichloroethane 5 4]
108-05-4~—=—=———~ Vlnyl acetate 5 U

‘— 540-59=-0=—-=-===1, 2-Dichloroethene (total) 5 uj e
78-93-3-——--————-~ 2-Butanone 5 U
67-66=3———————un Chloroform 5 U
71-55=6=——=—muu—- 1,1,1-TrichToroethane 5 U
56-23~5=——n—u——- Carbon Tetrachloride 5 4]
71-43-2~=—===——~ Benzene 5 U
107-06=2—=——==—- 1,2-Dichloroethane 5 U
79-01-6-~~-—————- Trichloroethene 5 U
78-87-5~———————- 1,2-Dichloropropane 5 )
75-27-4f——=———wewe Bromodlchloromethane 5 U
10061-01-5-==—~~ cis-1,3-Dichloropropene 5 U
108-10-1-====—=—-— —Methyl 2-pentanone 5 U
108-88-3-~~-~~~-Toluene 5 U
10061-02-6—~——~—- trans-1,3- chhloropropene 5 U
79-00-5-———we——- 1,1,2- Trlchloroethane 5 U
127-18-4-———==——= Tetrachloroethene 5 U
591-78~6—~=—=——= 2-Hexanone 5 U
124-48~1-~-—=~~—- Dibromochloromethane 5 9]
108-90~7—===ww—- Chlorobenzene 5 U
100-41-4-————=—~ Ethylbenzene 5 U
1330-20~7—=~~——~ Xylene (total) 5 U
100-42-5~———=———-— Styrene 5 U
75-25-2~————eww-— Bromoform 5 U
FORM I VOA 1/87 Rev.



1A - EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET :
| 870051

Lab Name: MAXIM TECHNOLOGIES . Contract:
Lab Code: MAXIM Case No.: 970052 SAS No.: SDG No.: 970052
Matrix: (soil/water) WATER Lab Sample ID: 971i043-02A
Sample wt/vol: 5. (g/mL) mL Lab File ID: EE4161
Level: (low/med) LOW Date Received: il/i3/97
% Moisture: not dec. . ' Date Aﬁalyzed: 11/17/97
Column: (pack/cap) CAP ' .Dilution Factor: 1.0

' ' ' o CONCENTRATION UNITS:

. CAS NO. . COMPOUND . (ug/L or ug/Kg) ug/L Q

79-34-5; -------- 1,1,2,Z—Tetrachléroethane___ 5 U

FORM I VOA 1/87 Rev.



Data File: /chem/e.i/E971117A.b/EE4161.d

Report Date: 18-Nov-1997 07:25

MAXIM TECHNOLOGIES

- INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

Instrument ID: e.i Calibration Date: 11/17/97
Lab File ID: EE4161.d Calibration Time: 1052
Lab Smp Id: 9711043-02A - Client Smp ID: 970051
Analysis Type: VOA Level: LOW
Quant Type: ISTD Sample Type: WATER
Operator: MS2 SUPER GR :
Method File: /chem/e.i/E971117A.b/voa8260.m
Misc Info: 59702E LAC 970051 VBLK321A 970052
- AREA LIMIT
COMPOUND STANDARD LOWER UPPER SAMPLE $ DIFF
31 Bromochloromethane 17119 8560 34238 16541 -3.38
41 1,4-Difluorobenzene 74668 37334 149336 66106| -11.47
62 Chlordbenzene—ds 53933 26966 107866 . 50647 -6.09
RT LIMIT
COMPOUND STANDARD LOWER UPEER SAMPLE % DIFF
31 Bromochloromethane 11.35 10.85 11.85 11.26 -0.81
41 1,4-Difluorobenzene 13.54 '13.04 14.04 13.47 -0.56
62 Chlorobenzene-ds 19.39 18.89 19.89 19.30 -0.43
+100% of internal standard area.

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT
RT LOWER LIMIT

i
+ 0

= 50% of internal standard area.
0.50 minutes of internal standard RT.
0.50 minutes of internal standard RT.

\




Data File: /chem/e.i/E971117A.b/EE4161.d

Report Date: 18-Nov-1997 07:25

Client Name:
Sample Matrix: LIQUID
‘Lab Smp Id: 9711043-02A
Level: LOW ‘ :
Data e: MS DATA
SpikeList File: water.spk

‘MAXIM TECHNOLOGIES

. RECOVERY REPORT

Client SDG: 970052

Fraction: VOA

Client Smp ID: 970051
Operator: MS2 - - SUPER GR
SampleType: SAMPLE

Quant Type: ISTD

Method File: /chem/e.i/E971117A.b/voa8260.m
Misc Info: 59702E LAC 970051 VBLK321A 970052

CONC CONC 3
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
' A ug/L ug/L
% 37 1,2-Dichloroethane 50 46 91.01 |76-114
$ 52 Toluene-ds 50 49 97.50 (88-110
$ 73 4-Bromofluorobenze 50 48 95.48 [86-115




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
: : : 970052
Lab Name: MAXIM TECHNOLOGIES Contract:
Lab Code: MAXIM Case No.: 970052 SAS No.: SDG No.: 970052
Matrix: (soil/water) WATER Lab Sample ID: 9711043-01F
Sample wt/vol: 5 (g/mL) nmL Lab File ID: EE4158
(low/med) Low : Date Received: 11/13/97
$ Moisture: not dec. Date Analyzed: 11/17/97
column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. ’ COMPOUND " (ug/L or ug/Kg) ug/L Q
"75-01-4-—————=——- Vinyl Chloride 5 U
74-87-3————————- Chloromethane 5 U
74-83-9————————- Bromomethane 10 U
75-00-3-————————- Chloroethane 51 U
75-69-4————————- Trichlorofluoromethane ) U
75-35-4---—-=—----1,1-Dichloroethene 5 U
75-15-0-—==————— Carbon Disulfide 5 U
67-64-1-————————-— Acetone 10 U
75-09-2-—===———- Methylene Chlorlde 5 U
75-34-3—-=—————== 1,1-Dichloroethane 5 U
108-05-4-—1—————- Vinyl acetate ) U
540-59-0--—————-— 1,2-Dichloroethene (total) _ 5 U
78-93-3————————- 2-Butanone S U
67-66-3————————— Chloroform S U
71-55-6-=————=——= 1,1,1-Trichloroethane 5 U
56-23-5-——=————- Carbon Tetrachloride 5 U
71-43-2-————————- Benzene 5 9]
107-06-2—-——————= 1,2-Dichloroethane S U
79-01- 6————f————Trlchloroethene 5 U
78-87-5-———————— 1,2- chhloropropane 5 U
75-27-4———==————- Bromodlchloromethane , 5 U
10061-01-5—————- cis-1,3-Dichloropropene 5 U
108-10-1-———=—=- 4—Methyl—2—pentanone 5 U
108-88-3—-——=———— Toluene 5 U
10061-02-6——==—- trans-1,3-Dichloropropene_ 5 U
79-00-5-——=——=—- 1,1,2- Trlchloroethane 5 U
127-18-4——=————- Tetrachloroethene 5 U
591-78-6———————= 2-Hexanone S U
124-48-1—-—==———- Dibromochloromethane 5 U
108-90-7-——————- Chlorobenzene S U
100-41-4———————- Ethylbenzene 5 U
1330-20-7-=————- Xylene (total) 5 U
100-42-5--—————- Styrene 5 U
75-25-2-==—————- Bromoform 5 U

FORM I VOA

1/87 Rev.



o . 1A : EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

: , , 970052
Lab Name: MAXTIM TECHNOLOGIES Contract:

‘ Lab Code: MAXIM Case No.: 970052 SAS No.: SDG No.: 970052
Matrix: (soil/water) WATER » Lab Sample ID: 9711043-01F.
Sample wt/vol: 5 (g/mL) mL Lab File ID: EE4158
ALevei: '(low/med) LOW » Date Recéived: 11/13/97 -

% Moisture: not dec. ' Date Analyzed: 11/17/97
Column: (pack/cap) CAP ' Dilution Factor: 1.0 '
| . ' CONCENTRATION UNITS:
- CAS NO. COMPOUND - (ug/L or ug/Kg) ug/L Q
79-34-5-=—==———— 1,1,2,2-Tetrachloroethane__ "5 U

@

FORM I VOA ' : 1/87 Rev.



[ ot

Data File: /chem/e.i/E971117A.b/EE4158.4d
Report Date: 18-Nov-1997 07:25

Instrument ID: €.i

Lab File ID: EE4158.d
Lab Smp Id: 9711043-01F
Analysis Type: VOA
Quant Type: ISTD
Operator: MS2
Method File:

MAXIM TECHNOLOGIES

INTERNAL STANDARD COMPOUNDS
AREA AND RT SUMMARY

SUPER GR
/chem/e.i/E971117A.b/voa8260.m

calibration Date: 11/17/97

Calibration Time:
Client Smp ID: 970052
Level: LOW

Sample Type: WATER

Misc Info: 59702E LAC 970052 VBLK321A 970052

1052

AREA LIMIT
COMPOUND STANDARD LOWER UPPER SAMPLE % DIFF
31 Bromochloromethane 17119 8560 34238 16523 -3.48
41 1,4-Difluorobenzene 74668 37334 149336 66909| -10.39
62 Chlorobenzene-d5 53933 26966 107866 50907 -5.61
RT LIMIT
COMPOUND STANDARD LOWER UPPER SAMPLE % DIFF
31 Bromochloromethane 11.35 10.85 11.85 11.081 . =2.43 ) o
41 1,4~-Difluorobenzene 13.54 13.04 14.04 13.36 -1.33
62 Chlorobenzene-ds 19.39 18.89 19.89 19.28 -0.57

AREA UPPER LIMIT
~ 'AREA LOWER LIMIT
™ RT UPPER LIMIT =

RT LOWER LIMIT = -

I

\
N

+100% of internal standard area.
- 50% of internal standard area.
+ 0.50 minutes of internal standard RT.
0.50 minutes of internal standard RT.



Data File: /chem/e.i/E971117A.b
Report Date: 18-Nov-1997 07:25

Client Name:
Sample Matrix: LIQUID

/EE4158.d

MAXIM TECHNOLOGIES

RECOVERY REPORT

Client SDG:

970052
-Fraction: VoA

Lab Smp Id: 9711043-01F Client Smp ID: 970052 '
Level: LOW ' Operator: Ms2 SUPER GR
Data Type: MS DATA : SampleType: SAMPLE -
SpikeList File: water.spk Quant Type: ISTD
Method File: /chem/e.i/E971117A.b/voa8260.m
Misc Info: 59702E LAC 970052 VBLK321A 970052
: CONC CONC %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ' ug/L
$ 37 1,2-Dichloroethane 50 44 87.92 |76-114
$ 52 Toluene-ds 50 47 94.43 |88-110
$ 73 4-Bromofluorobenze 50 46 .91.47 |86-115




EPA SAMPLE NO.

1A~
VOLATILE 'ORGANICS ANALYSIS DATA SHEET
‘ VBLK321A
Lab Name: MAXIM TECHNOLOGIES Contract:
-Lab Code: MAXIM Case No.: 970052 SAS No.: SDG No.: 970052
Matrix: (soil/water) WATER Lab Sample ID: MSA321A
Sample wt/vol: 5 (g/mL) mL Lab File ID: EE4150
(low/med) LOW Date Received:
$ Moisture: not -dec. - : Date Analyzed: 11/17/97
Column: (pack/cap) CAP Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
75-01-4——————uwe- Vinyl Chloride 5 U
74-87-3-——=——=—=Chloromethane 5 U
74-83-9—-—————=—- Bromomethane 10 U
75-00-3———=———ee- Chloroethane 5 U
75-69-4—————~——=-Trichlorofluoromethane 5 U
75=35-4=——wu—ee 1,1-Dichloroethene 5 U
75-15-0-———==——-— Carbon Disulfide S U
67-64-1-———-————— Acetone 10 U
75-09-2——=—=—ee—- Methylene Chlorlde 5 U
75-34-3——=——uew- 1,1-Dichloroethane 5 U
- 108-05-4==——uu—- Vinyl acetate : 5 U e
540-59-0~——————~ 1,2-Dichloroethene (total) 5 U
78-93-3————————- 2-Butanone -5 U
67-66-3-———————==Chloroform ] 5 U
71-55-6———————— —-1,1,1-Trichlorcethane 5 U
56=23-5=——cee——- Carbon Tetrachloride 5 U
71-43-2=—=—=—u——— Benzene 5 6]
107-06-2=———=——— 1,2-Dichloroethane ] U
79-01-6——-—-—mu—— Trichloroethene 5 U
78-87-5————=————u 1,2-Dichloropropane 5 4]
75-27-4=———u-——— Bromodichloromethane 5 U
10061-01-5-———=- cis-1,3-Dichloropropene 5 U
108-10-1--—————- 4-Methyl-2-pentanone 5 U
108-88-3——————=- Toluene 5 U
10061~-02-6—————~ trans-1,3-Dichloropropene S U
79-00-5-=———uuue- 1,1,2- Trlchloroethane 5 U
127-18-4--—————=— Tetrachloroethene .5 U
591-78-6——————=~— 2-Hexanone S 6]
124-48-1-————--—- Dibromochloromethane 5 U
108-90-7——————=— Chlorobenzene 5 U
100-41-4-——————- Ethylbenzene 5 U
1330-20-7===———= Xylene (total) 5 U
100-42-5-——————— Styrene 5 U
75-25-2—-———=—=-——— Bromoform 5 6]
FORM I VOA 1/87 Rev.



1A ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET .

: . VBLK321A
Lab Name: MAXIM TECHNOLOGIES Contract:
Lab Code: MAXIM Case No.: 970032 SAS No.: .SDG No.: 976052
Matrix: (soil/watef) WATER ' Lab Sample ID: MSA321A
‘Sample wt/vol: . 5 (g/mL) mL Lab File ID: EE4150
- Level: (low/med) LOW . | Date Réceived: '
% Moisture: not dec. ' Date Analyzed: 11/17/97
column: (pack/cap) CAP . | Dilution Factor: 1.0
- | CONCENTRATION UﬁITS:
CAS NO. : COMPOUND (ug/L or ug/Kg) ug/L Q
79-34-5-———==——=- 1,1,2,2—Tetrachloroethane___ 5 U

FORM I -VOA S 1/87 Rev.



" o

Data File: /chem/e.i/E971117A.b/EE4150.d

Report Date:

17-Nov-1997 11:36

INTERNAL STANDARD COMPOUNDS

MAXIM TECHNOLOGIES

AREA AND RT SUMMARY

Calibration Date:

Instrument ID: e.i
Lab File ID: EE4150
Lab Smp Id: MSA321A
Analysis Type: VOA
Quant Type: ISTD
Operator: MS2

.d

SUPER GR

Calibration Time:

11/17/97
1052 -

Client Smp ID: VBLK321A

Level: LOW

Sample Type: WATER

Method File: /chem/e.i/E971117A.b/voa8260.m

Misc Info:

$9702E LAC MSA321A VBLK321A

‘ AREA LIMIT
COMPOUND STANDARD LOWER UPPER . SAMPLE % DIFF
31 Bromochloromethane 17119 8560 - 34238 16860 -1.51
41 1,4-Difluorobenzene 74668 37334 149336 68870 -7.77
62 Chlorobenzene-d5 53933 26966 107866 51141 -5.18
" RT LIMIT
COMPOUND STANDARD LOWER UPPER SAMPLE $ DIFF
31 Bromochloromethane 11.35 10.85 11.85 11.60 2.18
41 1.,4-Difluorobenzene 13.54 13.04 14.04 13.77 1.64
62 Chlorobenzene-ds 19.39 18.89' 19.89 19.58 1.00

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT =
RT LOWER LIMIT =

t+ N

+100% of internal standard area.
~ 50% of internal standard area.
0.50 minutes of internal standard RT.
0.50 minutes of internal standard RT.

N

AR



o

Data File: /chem/e.i/E971117A.b/EE4150.d

Report Date: 17-Nov-1997 11:36

Client Name:

Sample Matrix: LIQUID
Lab Smp Id: MSA321A
Level: LOW

Data Type: MS DATA
SpikeLlst File: water.spk

MAXIM TECHNOLOGIES

RECOVERY REPORT

Client SDG: ES71117A.B
Fraction: VOA

Client Smp ID: VBLK321A
Operator: MS2 SUPER GR
SampleType: BLANK

Quant Type: ISTD

Method File: /chem/e.i/E971117A.b/voa8260.m
Misc Info: 59702E LAC MSA321A VBLK321A

CONC CONC 3
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
» ug/L ug/L
$ 37 1,2-Dichloroethane 50 46 92.50 |76-113
$ 52 Toluene-ds 50 50 99.48 |88-110
$ 73 4-Bromofluorobenze 50 48 96.43 |86-115

\




BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

MAXIM TECHNOLOGIES, INC.

QUALITY CONTROL REPORT

' 26-Jan-98
Page: Q-1
Job: 9744 93E

Status: Final

Spike % rec.

Meeting The Analytical Challenges Of A Changing World

Gross Alpha Gross Beta
Total ' Total
Sample Id pCi/l + 240 pCi/l + 20
Duplicate 5.9 +3.8 ’ 11 +4
‘Duplicate 1.1 +2.7 10 +4
RER : 0.71 0.11
Std (found value) 98 +4 ' 99 +2
Std (true value) 103 90
Std % rec. 95 110
Blank 1.3 +0.6 1.6 +0.6
79 102



BARRINGER LABORATORIES INC

Spike % rec.

Meeting The Analytical Challenges Of A Changing World

26-Jan-98
15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689 Page: Q-2
‘ ' Job: 974493E
. Status: Final
MAXIM TECHNOLOGIES, INC. '
QUALITY CONTROL REPORT
Ra-226 Ra-228
Total , Total
Sample Id pCi/l + 20 pCi/l + 20
Duplicate 1.9 £0.7 113 +8
Duplicate 2.4 +2.2 117 +13
RER . 0.15 0.10
std (found value) 19.2 +1.6 16.1 +1.
Sstd (true value) 22.4 .15.3
std % rec. 86 105
Blank 0.0 £0.2 0.8 +0.
Spike % rec. 89 105
Th-228 Th-230
Total Total
Sample Id pCi/l + 20 ‘pCi/l + 20
Duplicate 1.6 +0.8 2.3 +1.0
Duplicate 1.3 +0.9 - 1.1 +0.7
RER : 0.21 0.69
std (found value) glé +3 88 +7 -
- Std- (true value) "~ - gls 97
std % rec. g83 91
Blank 0.0 +0.1 0.0 +0.1
Spike % rec. 89 93
Th-232 U-234
. Total Total
Sample 1d pCi/l + 20 pCi/l + 20
Duplicate 1.5 +0.8 3.5 +1.2
Duplicate 0.6 +0.7 3.7 £3.0
RER 0.58 0.06
std (found value) gl4 +3 90 +4
Std (true value) gls 95
sStd % rec. g8o 94
Blank 0.0 £0.1 0.0 +0.1
97 94



BARRINGER LABORATORIES INC

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 804014 (303) 277-1687 FAX (303) 277-1689

MAXIM TECHNOLOGIES, INC.

QUALITY CONTROL REPORT

26-Jan-98

Page: Q-3
Job: 974493E
Status: Final

U-235 . U-238
Total Total )
Sample Id pCi/l + 20 pCi/l + 20
Duplicate © 0.0 +0.2 2.0 1.0
Duplicate 0.0 +1.6 2.7 £3.0
RER - 0.00 0.16
std (found value 4.0 +0.9 92 14
std (true value) 4.3 92
sStd % rec. 92 100
Blank 0.0 +£0.1 0.1 +0.2
116 - 98

Spike % rec.

Meeting The Analytical Challenges Of A Changing World
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BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

MAXIM TECHNOLOGIES, INC.

QUALITY CONTROL REPORT

Ra-226 Ra-228
‘Total Total
Sample Id pCi/l + 20 pCi/l _+ 20
Duplicate 0.7 0.5 2.0 +1.2
Duplicate 0.0 +1.4 6.2 +8.1
RER 0.35 0.45
std (found value) 23.5 +1.8 14.8 +1.4
std (true value) 22.4 15.3
std % rec. 105 96
Blank 0.0 +0.2 0.8 +0.8
104 105

Spike % rec.

Meeting The Analytical Challenges Of A Changing World

26-Jan-98

Page: Q-4

. Job: 974493E
Status: Final



BARRINGER LABORATORIES INC

26-Jan-98
15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689 Page: 0-s
: ' Job: 974493E
Status: Final
MAXIM TECHNOLOGIES, INC.
QUALITY CONTROL REPORT
Th-228 -Th-230
Total Total
Sample Id pCi/l + 20 pCi/l + 20
Duplicate 0.0 +0.4 0.1 +0.4
Duplicate 0.0 #1.2 0.0 +1.6
RER : 0.00 0.16
std (found value) g20 +4 106 +8
Std (true value) gls 102
std % rec.: g103 109
Blank 0.0 +0.2 0.0 +0.2
Spike % rec. 89 103
Th-232
Total
Sample Id- pCi/l - + 20
Duplicate 0.0 +0.3
Duplicate. 0.0 +1.3
RER ' 0.00
Std (found value) g2l +4
std (true value) gls
Std % rec. gli4
Blank 0.0 0.2
87

Spike % rec.

Meeting The Analytical Challenges Of A Changing World



BARRINGER LABORATORIES INC *'Zs-m_gs

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689 Page: Q-6

Job: 974493E
Status: Final

MAXIM TECHNOLOGIES, INC.

QUALITY CONTROL REPORT

Uranium

Total

Sample Id pCi/l
Duplicate 100
Duplicate 100
RPD 0.0
std (found value) 990
std (true value) 1000
std % rec. 99
Blank U
97

Spike % rec.

Meeting The Analytical Challenges Of A Changing World



Gregory Reed

BARRINGER LABORATORIES INC

15000 W. 6TH AVE., SUITE 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

26-Jan-98
Page: Q-7
MAXIM TECHNOLOGIES, INC. . , :
1908 Innerbelt Business Center Drive
St. Louis, MO 63114-5700

Attn: Received: 24-Dec-97 09:20

Project: SMPOQOBB PO #: 9712019
Job: 974493E Status: Final
Abbreviations:
Parameters®

Ra-226 : Radium-226

Ra-228 . ' : Radium-228

Th-228 : Thorium-228

Th-230 : Thorium-230

Th-232 : Thorium-232

U-234 : Uranium-234

- U-235 : Uranium-235

U-238 . . Uranium-238 . ..
Units: . '

pCi/1l : picoCuries per liter
Quality codes:

g : Picocuries per gram (pCi/g)

U g :. Undetected

Meeting The Analytical Challenges Of A Changing World
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BARRINGER LABORATORIES INC.

15000 W. 6TH AVE., SUME 300 GOLDEN, CO 80401 (303) 277-1687 FAX (303) 277-1689

Gregory Reed

MAXIM TECHNOLOGIES, INC.
1908 Innerbelt Business Center Drive

St. Louis,

63114-5700

Received:

26-Jan-98

Page: Q-8

U

Attn: _ 24-Dec-97 09:20
Project: SMP00038 PO #: 9712019
Job: 974493E Status: Final
QUALITY CONTROL DATA SHEET
Received by: kz Via: Airborne
Sample Container Type: 4000mL pl, 2000 mL pl, 1000mL pl.
Additional Lab Preparation: None
. Analysis
Parametex Method Presexrvative Init Dates
Gross Alpha 900.0 ~ HNO3 MK  01/15-01/20
~ Gross Beta 900.0 - HN( MK 01/15-01/20
Ra-226 SM-705 HNO3 AL 01/06-01/09
Ra-228 Perc/Brooks HNO3 MS 01/06-01/14
Th-228 USAEC HNO3 MMS 01/02-01/08
Th-230 USAEC HNO3 MMS 01/02-01/08
Th-232 USAEC HNO3 .MMS 01/02-01/08
‘U-234 908.0 HNO3 MMS 12/29-01/05
U-235 908.0 HNO3 MMS 12/29-01/05
U-238 908.0 - HNO3 MMS 12/29-01/05
Ra-226 SM-705 'HNO3 AL 01/08-01/12
Ra-228 Perc/Brooks. HNO3 MS 01/06-01/14
Th-228 USAEC HNO3 MMS 01/02-01/08
Th-230 USAEC HNO3 MMS 01/02-01/08
Th-232 USAEC HNO3 MMS 01/02-01/08
ASTM D2907 HNO3 AM 01/13-01/15

Barringer Laboratories, Inc. will return or dispose of your samples
30 days from the date your final report is mailed, unless otherwise

Inc.

reserves the right

specified by contract. Barringer Laboratories,
to return samples prior to the 30 days if radioactive levels exceed

our license.

Meeting The Analytical Challenges Of A Changing World



Administrative Record for the
I'ormerly Utilized Sites

Remedial Action Program (FUSRAP)
North St. Louis County Sites

St.. Louis County, Missouri

P

“US Army Corps Volume 1.7h
of Engineers Site Management —
St. Louis District® Federal, State, Local technical records

( SLAP_000695 J




Administrative Record for the
Formerly Utilized Sites

Remedial Action Program (FUSRAP)
North St. Louis County Sites

St. Louis County, Missouri

US Army Corps Volume 1.7h
of Engineers Site Management —
St. Louis District® Reference Documents



220120 9809211018 ' . ““?83 :

' .-.' p Speﬁl‘:ﬂ. Reports (Value Engineering, NEPA, etc.) . » - ' ' : S‘-' 8' ‘*
I I | |
’ -

DO -~ )/S

Formerly Utilized Sites Remedial Action Program (FU'S'RAP)' |

~ ADMINISTRATIVE
| RECORD

for the St. Louis Site, Missouri

Property
of
ST LOUIS FUSRAP LIBRARY



	ADMINISTRATIVE RECORD FOR THE FUSRAP NORTH ST. LOUIS COUNTY SITES - VOLUME 1.7h
	COMBINED FINAL REPORTS FROM ST. LOUIS AIRPORT SITE EXPERT GEOHYDROLOGIC PANEL AND ADDENDUM REPORT
	FINAL REPORT AT. LOUIS AIRPORT SITE EXPERT GEOHYDROLOGIC PANEL MARCH 12, 1996
	INTRODUCTION
	BACKGROUND
	PROCEDURES
	ANALYSIS
	MODEL PROJECTIONS
	CONCLUSIONS
	IMMEDIATE ACTIONS
	LONG RANGE PLANNING

	FINAL REPORT AT ST. LOUIS AIRPORT SITE EXPERT GEOHYDROLOGIC PANEL FEBRUARY 15, 1996
	CONTENTS
	INTRODUCTION
	BACKGROUND
	PROCEDURES
	ANALYSIS
	CONCLUSIONS
	IMMEDIATE ACTIONS

	RESPONSE LETTER BY MIMI GARSTANG TO CLARIFY SEVERAL OUTSTANDING GEOHYDROLOGIC ISSUES
	ADDENDUM REPORT BY MIMI GARSTANG DATED MARCH 12, 1996
	INTRODUCTION
	BACKGROUND
	PROCEDURES
	ANALYSIS
	MODEL PROJECTIONS
	CONCLUSIONS
	IMMEDIATE ACTIONS
	ADDITIONAL DATA ACQUISITION
	LONG RANGE PLANNING

	ST. LOUIS SITE REMEDIATION TASK FORCE APRIL MEETING SCHEDULE
	REPORT TO ST. LOUIS REMEDIATION TASK FORCE AUGUST 18, 1996
	1. BACKGROUND
	REVIEW OF SOIL WASHING AND EX-SITU VITRIFICATION
	ATTACHMENT 2 LIST OF KEY DOCUMENTS USED TO IDENTIFY POTENTIAL TECHNOLOGIES
	ATTACHMENT 3 POTENTIAL REMEDIAL OPTIONS FOR SOILS/SEDIMENTS
	ATTACHMENT 4 POTENTIAL REMEDIAL OPTIONS FOR BUILDING AND STRUCTURES
	ATTACHMENT 5 POTENTIAL REMEDIAL OPTIONS FOR SURFACE WATER AND GROUNDWATER
	ATTACHMENT 6 VITRIFICATION PRELIMINARY COST ESTIMATES
	ATTACHMENT 7 COMPARISION OF EXSITU VITRIFICATION AND TASKFORCE OPTION 4 FOR SLAPS SITE
	ATTACHMENT 8 REVIEW OF COST ANALYSIS COMPARISION BETWEEN NON-TREATMENT AND EX-SITU VITRIFICATION ALTERNATIVES

	ABBREVIATED PLAN FOR PROVIDING BASELINE SAMPLING AND DATA COLLECTION FOR SURFACE WATER AND GROUNDWATER AT SLAPS AND HISS
	TABLE OF CONTENTS
	LIST OF TABLES AND FIGURES 
	ACRONYMS AND ABBREVIATIONS 
	1.0 INTRODUCTION/PURPOSE
	2.0 DATA QUALITY OBJECTIVES AND SAMPLING REQUIREMENTS 
	3.0 SAMPLING LOCATIONS
	4.0 SAMPLE HANDLING, PACKAGING, AND SHIPPING 
	5.0 DECONTAMINATION
	6.0 HANDLING OF INVESTIGATION-DERIVED WASTE 
	7.0 QUALITY ASSURANCE (QA) PROJECT PLAN
	8.0 HEALTH AND SAFETY 
	REFERENCES 

	REPORTS OF SLAPS/HISS BASELINE GROUNDWATER SAMPLING,1997, RESIDENTIAL WELL
	REPORT OF ANALYSES - BY : MICROBE INOTECH LABORATORIES




	BATES:                     200.1e
NCountySites_01.06_0065_a


