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APPENDIX E Results of Additional Investigations 

• 



• 

• 

E1.0 SUMMARY 

The December 1993 field program was implemented to acquire additional data to refine 

the definition of the hydrogeologic conditions at SLAPS. Data were collected that are 

relevant to the horizontal and vertical hydraulic conductivity of the upper and lower water-

bearing units at the site, the ability of the 3M unit to effectively isolate the lower unit, and 

the interconnection between the upper and lower units where the 3M unit is absent. 

Groundwater sampling was also conducted at several locations to determine whether the two 

groundwater systems are connected and to further define the extent of contamination in 

groundwater. 

Observations made during the pump tests substantiate the conceptual model for the site: 

in areas where Subunit 3M is present, the lower groundwater system is isolated from the 

upper groundwater system. In areas where Subunit 3M is not present, the two groundwater 

systems are connected. 

Hydraulic conductivity values calculated .from the slug test and pump test data were 

similar to values determined from earlier tests. The geometric mean hydraulic conductivity 

values for the entire data set are slightly higher with the addition of the new data. However, 

review of the input parameter assumptions for the horizontal contaminant transport model 

indicates that the predicted travel times would not be significantly different using the slightly 

higher conductivity values. Thus, revision of the model to incorporate new input parameters 

is unnecessary. 
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E2.0 INTRODUCTION 

E2.1 OBJECTIVE OF THE FIELD PROGRAM 

The primary objective of the December 1993 field program was to acquire additional 

data from existing wells to facilitate a determination by state and federal agencies regarding 

the suitability of the site for long-term disposal of radioactively contaminated soils. 

The December 1993 field program was specifically designed to acquire hydrogeologic 

data to further define the physical characteristics of the individual hydrologic units and their 

interrelationship. Slug tests, variable rate step tests, arid constant drawdown pump tests were 

performed on selected wells. The slug tests and step tests provided additional information on 

the separate hydrologic units. Pump tests where the deep well of a well pair was pumped 

and the well completed in the shallow unit was monitored provided information on the 

interconnectedness of the upper and lower hydrologic units. 

In addition to the well tests, a complete round of water level data from all the wells at 

SLAPS and the Ball Field property was collected during a single 24-h period on 

December 15. Also, selected wells were sampled in accordance with EPA Region VII 

directions for metals and organic contaminants. The laboratory analyses of the samples will 

be used by EPA to help evaluate the suitability of SLAPS as a long-term disposal site. 

E2.2 DESCRIPTION OF THE FIELD PROGRAM 

The following discussion describes the program that was planned before field 

mobilization occurred; changes in this program and the rationale for the changes are also 

discussed. The program included both well testing and sampling. The field program, as it 

was planned before mobilization on November 29, is shown in the well testing/sampling 

matrix Table E-1. The sampling program for metals and volatile organics analysis 

compounds followed the direction outlined in comments from EPA Region VII. The wells 

selected for sampling and the types of samples to be collected from each well specifically 

follow the EPA directives. No significant problems occurred in the field, and all the wells 
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were sampled for metals and volatile organic analytes in accordance with the plan. Summary 

tables of the analytical results are presented in Attachment E-F. • 

• 

• 

Four well pairs (B53W06S and B53W06D, B53W11S and B53W09D, M10-15S and 

M10-15D, and M13.5-8.5S and M13.5-8.5D) were to be pump tested. Both wells in each 

well pair were to be slug tested before the pump test was started. The deep well in each well 

pair was to be step tested to determine the optimum pumping rate that could be sustained 

during the planned 48-h test. 

Testing of well pairs 6S/6D and 11S/9D began within the first few days of the field 

program. Step test data from the 6S/6D well pair indicated that a constant rate of 

approximately 2.5 gpm could be maintained by the deep well, and the 48-h test could proceed 

as planned. Step test data from the 11S/9D well pair indicated that a rate of 0.1 gpm 

(approximately the lower-range pump rate) caused the well to become dry and that rates of 

approximately 0.05 gpm or less would be required to maintain a constant discharge and 

drawdown without pumping the well dry. 

Of the wells scheduled to be tested, the 11S/9D well pair was the only set from which 

the 3M aquitard was absent. The test of this well pair was considered critical to obtain a 

value for the vertical permeability of the area where Units 3T and 3B merge near the 

southeastern corner of the site. This test would define the characteristics of the materials 

above and below the aquitard. Because of the critical nature of this test and the poor 

performance of the 11S/9D well pair, an alternate set of wells (M10-25S and D) was selected 

as a substitute. The M10-25 well pair had the deeper well screened in the 3B unit 

immediately above shale bedrock and the shallow well completed in the uppermost portion of 

3T near the Unit 2 contact. No Unit 3M is present in the area of these wells; they were 

therefore used to supply the pertinent data regarding the physical characteristics of the 

materials above and below the aquiclude. 

The planned 48-h pump test was initiated at the 6S/6D well pair on December 3, 1993, 

at an initial rate in excess of 2 gpm. The well drew down rapidly, and in order to maintain 

the water level above the pump intake, the discharge rate had to -be adjusted downward 
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repeatedly. Thus, the test was not a constant discharge test and had to be rerun. However, 

the Missouri Department of Natural Resources requested that a longer test be performed. 

After review of the preliminary data, a week-long, constant-discharge pump test at a rate of 

1 gpm was planned for the 6S/6D well pair. This discharge rate was easily established, and 

a constant drawdown of the well of approximately 27 ft was established within 8 h and 

maintained for 7 days. 

While the initial work was done on the 6S/6D and 11S/9D pump tests, sampling was 

conducted on the other two SLAPS well pairs scheduled to be pump tested. Sampling these 

well pairs started early so they would have time to recover before pump testing was started. 

Well purging before sampling is done using low flow methods to reduce the turbidity in the 

wells and the volume of purge water that must be handled; purge rates are generally 1 to 

2 gpm. Well pair M10-15 pumped dry in approximately an hour at this purge rate and took 

over an hour to recover so that sampling could be performed. The well's performance 

indicated that it would not be suitable for a constant discharge pump test. This low yield and 

the fact that the thickest section of Unit 3M was in the area of this well pair led to the 

conclusion that it was impractical to run the pump test, so the M10-15 well pair was dropped 

from the program. 

Step tests were performed on the M13.5-8.5 well pair on December 8. Evaluation of 

the test data indicated that a constant discharge rate of 0.2 gpm could be maintained by the 

deep well, and a 48-h test was planned to begin December 10. Three attempts were made to 

perform the pump test using Grunfos submersible pumps. The pumps lost performance as 

the tests proceeded because formation gasses built up in the flow lines and in the pump. 

Initially, loss of performance was believed to be an equipment problem. However, repeated 

attempts with different pumps and controllers showed that the buildup of gas was occurring in 

the impeller housing of the pump and resulted in vapor blockage of flow. The pump test was 

finally performed using a bladder pump, and flow lines were rearranged to eliminate areas 

where gas could build up. The surging action of the bladder pump was adjusted to minimize 

the delay between intake and pump discharge; thus, a constant rate was readily achieved, and 

drawdown of approximately 26 ft was maintained for 48 h. 
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Step tests on the M10-25D well were performed on December 9. Test data indicated 

that the well had extremely low yield potential. A pumping rate of 0.02 gpm was determined 

to be the optimum rate to maintain constant discharge without pumping the well dry. The 

pump test began around noon on December 11. The well drew down rapidly and became 

nearly stabilized just above the screened interval at this extremely low pumping rate. The 

water level in the well continued to drop very slightly, and loss of flow occurred 

approximately 13 h into the test. Attempts to reestablish flow failed, and the test was 

discontinued early on December 12. Drawdown in the shallow offset well was observed 

before the end of the test, indicating vertical interconnection in the area of the M10-25 well 

pair. 

As this discussion shows, numerous changes in the planned program had to be made in 

the field to obtain the necessary data. In an effort to obtain adequate data to meet the 

objectives of the field program, test procedure, duration, and locations had to be revised. 

The data obtained from this program are presented in the following sections and provide 

information of sufficient substance and quality for an evaluation of the physical characteristics 

of the hydrologic conditions at the site. 

• 
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E3.0 REVIEW AND ANALYSIS OF SLUG TESTS 	• 
Eighteen slug tests were conducted on wells during the December 1993 field program. 

Previous testing included five slug tests conducted during winter 1992 and six tests conducted 

before 1992. Analyses of the rate at which wells respond to the input or removal of a "slug" 

in a well provide horizontal permeability values. The spatial distribution of the computed 

conductivity values from the slug tests are shown in Figures E-1, E-2, and E-3. 

Attachment E-A to this appendix contains a summary table of computed hydraulic 

conductivity values and plots of all the slug test response curves. 

Figure E-1 shows the distribution of hydraulic conductivities computed from slug test 

data for wells installed in the upper water-bearing unit. The hydraulic conductivity results 

are also shown on a cross section in Figure E-2. The cross section shows a weak tendency 

for the sediments to become less permeable with depth. Decreased permeability with depth is 

expected because the sediments underlying SLAPS occur in a coarsening upward sequence 

above the glaciolacustrine 3M subunit clays (Section 3.0). 	 • 
Figure E-3 shows the distribution of hydraulic conductivities calculated from slug test 

data for wells installed in the lower groundwater system. Hydraulic conductivities shown on 

the map range from 8.7 x 10 -2  to 5.7 x 10-6  ft/min, with the highest values occurring near 

Coldwater Creek and the lowest in the southern and eastern parts of the site. The 

distribution of permeability is probably related to the depositional environment of the 

sediments (Section 3.0). Sediments in the southern and eastern portions of the site were 

deposited in a low energy environment (such as in a flood plain as overbank deposits). This 

resulted in less permeable sediments that were poorly sorted and contain a slightly higher 

clay percentage. Sediments closer to Coldwater Creek were deposited in the higher energy • 

environment of a flowing stream, which would result in more permeable sediments. 

The horizontal permeability data derived from the tests conducted during winter 1993 

do not significantly change the geometric mean permeability for either the 3T or 3B unit. 

Geometric mean permeability values changed by a factor of two for Subunit 3B; however, 
	• 

evaluation of the model results indicates that contaminant transport rates would not change 
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significantly using the slightly higher values. Therefore, the modelling that was performed 

for earlier phases of this study is valid, so there is no need to rerun the model. Revisions of 

the vertical contaminant transport calculations have been added to this report (Section 5.0). 
• 

• 

• 
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E4.0 REVIEW AND ANALYSIS OF PUMP TESTS 

Five pump tests were performed at SLAPS during the December 1993 field program. 

The tests varied in duration from 105 min (well B53W09D pumped dry) to 7 days in 

well B53W06D. In all the tests, attempts were made to maintain a constant discharge 

pumping rate. Pumping rates in all cases were very low, varying from a maximum of 1 gpm 

to as little as 0.025 gpm. 

The standard field procedure was to perform slug tests on the two wells in the well pair 

to be pump tested. A step drawdown test was conducted on the well to be pumped; at least 

1 day was allowed for the well to recover, and the punip test was started. 

A detailed analysis of the pump test data was prepared in the form of a project 

calculation package (a summary is included in Attachment E-B for reference). This 

calculation package uses various methods to analyze the data and determine aquifer 

characteristics. The calculation package includes a brief description of each of the tests, a 

review of the methods used in the analyses, and summary tables of results. Attachment E-C 

contains hydrographs of manual water level readings, and Attachment E-D contains 

meteorological data. Data in both attachments were used to support the calculations 

presented in Attachment E-B. The following discussion presents further observations and 

analyses. 

E4.1 B53W06S/B53W06D WELL PAIR TESTS 

The constant discharge step tests performed on well B53W06D (Figure E-3) indicated 

that the well should have the capacity to yield 2 to 3 gpm for a constant discharge pump test 

with a duration of 48 h as specified in the field work plan. The 2-day test was initiated at a 

rate of 3 gpm. An apparent formation boundary condition was encountered approximately 

90 min into the test, and from then on the discharge rate had to be adjusted downward to a 

final rate of 1.5 gpm to prevent the well from pumping dry. The boundary condition is 

exhibited on the drawdown plots as an inflection point on the curve. The well yield 

decreases at this point, indicating that the formation was not capable of delivering water at 
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• 

• 

• 

the 3 gpm rate. This condition may indicate that the well is completed in an isolated lens of 

more porous and permeable material such as a sand lens. No drawdown response was 

observed in the shallow monitoring well during the 2-day pump test. The water level in the 

well rose in response to a brief precipitation event and continued to rise through the recovery 

portion of the test. 

Review of the preliminary data and rough calculations of distance relative to drawdown 

indicated that a response should be observed in the shallow monitoring well (B53W06S) in 

2 to 4 days. This assumes an average vertical conductivity over the entire interval between 

the top of the screen in the deep well and the base of the screen in the shallow well of about 

1.0 x 10-6  cm/s, constant drawdown of 30 ft below static water level in the deep unit, and 

constant discharge of 1 gpm. Based on these rough calculations and conversation with 

regulatory agencies (who sought a longer duration test), a 7-day constant discharge test was 

initiated. Monitoring of two offset well pairs was performed in conjunction with the test to 

provide water level data for the shallow unit to be used to correct readings in well 6S in case 

of another rainfall event, and to observe any effects from pumping of the deep interval that 

could be produced if the unit were effectively confined and isolated from the shallow unit. 

Water levels in the B53W06D well were maintained at approximately 27 ft below the 

static water level. No drawdown response was observed in the shallow monitoring well 

(B53W06S) during the 7-day pump test. Plots of the electronic readings for B53W06S and 

the manual water levels for B53W06S, B53W04S and B53W07S are included in 

Attachment E-C. Water levels decreased in the deep wells B53W04D and B53W07D, which 

were monitored during the 7-day test. Water levels declined 0.5 and 1.0 ft, respectively, in 

these wells. Drawdown versus distance plots indicate that these declines could have been 

induced by pumping B53W06D if the unit is confined and reservoir characteristics are similar 

to what has been determined from these field tests. 

Data from the pump test at B53W06D were analyzed using several different techniques 

as described in the summary of the project calculation package (Attachment E-B). The 

calculated horizontal hydraulic conductivity values from the 7-day test ranged from 

9.4 x 10-5  to 5.6 x le cm/s, which agrees with values calculated from slug test data and 
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fromthe2-dapump testBecaus BO responszas observeihtheshallatton itor ing 

wellhwerticteryldrauldonductivitliesthartheassumedzaluef 1. OX 10-6  cm/s. • 

Analyses of the data from other tests performed onsite during the 1993 program yield values 

for vertical hydraulic conductivity of approximately 2.0 x 10 -7 . This value is within the 

range of laboratory-measured values for Unit 3M and is consistent with observed responses at 

the well pairs where Unit 3M is present. 

The results of the pumping tests at the B53W06S/6D well pair lead to the following 

conclusions. First, the deep water-bearing unit is effectively isolated from the upper unit by 

the 3M clay unit. Second, the lower unit is confined and does not recharge from the shallow 

unit where the 3M clay is present. And the vertical hydraulic conductivity of Unit 3M is less 

than 1.0 x 10-6  cm/s, apparently in the range of values measured in the laboratory 

(7.0 x 10-7  to 5.5 x 10-8  cm/s). 

E4.2 M13.5-8.5S1M13.5-8.5D WELL PAIR TEST 

Three attempts to perform pump tests at the M13.5-8.5 well pair using the Grunfos 

submersible pumps failed. It was determined that gas from the lower unit was coming out of 

solution as the formation pressure was decreased during pumping. This gas collected in the 

flow lines and in the pump, reducing flow to the point that drawdown of the well could not 

be maintained. Use of a bladder pump alleviated the gas problem, and a 48-h constant 

discharge test was performed. Wells M13.5-8.55 and "C," completed in the shallow 

water-bearing unit, were monitored during the test. Drawdown of M13.5-8.5D 

approximately 26 ft below static water level was sustained for 48 h. No response was 

observed in the shallow wells. This observed lack of response substantiates the conclusions 

regarding the isolation of the lower unit. 

Data from the pump test at M13.5-8.5D were analyzed using the techniques described 

in the summary of the project calculation package (Attachment E-B). The calculated 

horizontal hydraulic conductivity values ranged from 3.0 x 10 to 8.1 x 10 -5  cm/s, a range 

consistent with values calculated from slug test data. 
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• E4.3 B53W11S/B53W09D WELL PAIR TEST 

Step tests performed in well B53W09D pumped the well dry in a matter of minutes. 

Pumping at the lower end of the submersible pump capacity (0.1 gpm) drew the well down to 

the pump in 105 min, and the well required nearly 40 h to recover. No response was 

observed in the shallow monitoring well B53W11S. Based on this performance, the 48-h 

pump test was canceled. This performance indicated that the Pennsylvanian shale section 

where the 09D well was completed had extremely low permeability and was effectively 

isolated from the shallow water-bearing unit. 

Data from the pump test at B53W09D were analyzed using the techniques described in 

the summary of the project calculation package (Attachment E-B). The data from the 

drawdown test were not considered because most of the water pumped from the well was the 

result of casing storage. Calculated horizontal hydraulic conductivity values ranged from 

3.3 x 10• to 8.3 x 10-6  cm/s, a range consistent with values calculated from slug test data. 

• E4.4 M10-25S/M10-25D WELL PAIR TEST 

• 

The M10-25 well pair was selected as a substitute for the 11S/09D test. A critical part 

of the field program was execution of a pump test on a well pair where the 3M unit was 

absent. This was the case at the M10-25 well pair.location. The slug test on the M10-25D 

well indicated that the lower unit had very low permeability of approximately 

1.4 x 10-5  cm/s. The step test on this well indicated that the well could only sustain a flow 

rate at 0.05 gpm or less without going dry. This very low rate was at the lower end of the 

submersible pump capacity and would be very difficult to maintain. The step test also 

showed that a delayed response occurred in the shallow monitoring well, which was a very 

critical consideration. The decision was made to attempt a constant discharge pump test with 

the initial rate of 0.05 gpm. A delayed response in the shallow monitoring well was obvious 

at approximately 10 h into the test. The very low pump rate was maintained for 13 h, when 

the well went dry and flow could not be reestablished. The water level in the shallow 

monitoring well continued to fall after the deep well began to recover. The water level in the 
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shallow well appeared to stabilize near the end of the recovery cycle in the deep well (see 

Attachment E-C). 

This test demonstrated that where Unit 3M was absent, the upper and lower 

water-bearing units were in communication. These results confirm the conceptual model for 

the site that describes the southeastern portion of the site as a recharge area for the lower 

zone. Vertical hydraulic conductivity computed from the data derived from this test are 

approximately 1.0 x 10 -6  cm/s, an order of magnitude lower than the horizontal conductivity 

values computed from slug tests. 

Data from the pump test at M10-25D were analyzed using the techniques described in 

the summary of the project calculation package (Attachment E-B). The data from the 

drawdown test were not considered because most of the water pumped from the well was 

from casing storage. Calculated horizontal hydraulic conductivity values ranged from 

1.3 x 10-5  to 7.5 x 10-6  cm/s, a range consistent with values calculated from slug test data. 
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E5.0 GROUNDWATER GEOCHEMISTRY 

• 

• 

Groundwater samples for analysis of water quality parameters were collected from 

eight wells. One duplicate was also collected. The results of the water quality analyses are 

presented in Attachment E-E. Generally, the wells installed in the deep groundwater system 

contain lower concentrations of calcium, magnesium, chloride, sulfate, and nitrate and higher 

concentrations of iron than samples collected from the wells installed in the shallow 

groundwater system. Sulfate values from B53W09D are higher and iron values are lower 

than the other deep wells, but this may be related to the zone of completion; the well is 

installed in shale bedrock. Water quality analyses also indicate that water in B53W11S is 

similar to water in the deep groundwater system. The results of a duplicate analysis 

conducted on samples from M13.5-8.5S agreed reasonably well with the results from 

M13.5-8.5S. 

A charge balance was run using the model MINTEQA2. Results of the charge balance 

were below 5 percent in all except 3 wells (B53W06S, M10-15D, and M10-15S), indicating 

that most of the data are valid. The possible precipitates determined by MINTEQA2 were 

hematite and calcite (and dolomite in B53W06D). These precipitates agree with what is 

observed in well logs and during sampling of groundwater. 

Water quality samples were collected from four well pairs, B53W06, 

B53W11S/B53W09D, M10-15, and M13.5-8.5; a duplicate was collected from M23.5-8.5. 

The results of the analyses are plotted on a trilinear diagram in Figure E-4, along with water 

quality results for the wells shown on the trilinear diagram presented in Section 4.0 of this 

study. These plots show that the geochemistry of all the wells is very similar. Water types 

range from sodium bicarbonate to calcium bicarbonate. Water in the deep groundwater 

system generally contains slightly higher concentrations of sodium, potassium, and 

bicarbonate and slightly lower concentrations of sulfate and chlorine. The only exception to 

this is water in B53W09D, which appears to be more closely related to the samples from the 

shallow groundwater system. This is expected because B53W09D is located in an area where 
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the two water-bearing zones may be connected. The inference that the two groundwater 

systems have a similar recharge area near the upgradient (southeast) end of the site remains 

valid. 

• 
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• 	E6.0 RESULTS OF GROUNDWATER SAMPLING AND ANALYSIS 

During the 1993 field sampling effort, 19 wells were sampled for volatile organic 

analytes, and 23 wells were sampled for metals. The results are discussed below. 

Additionally, eight wells were sampled for water quality parameters; the results are discussed 

earlier in this appendix. 

E6.1 RESULTS OF ANALYSES FOR VOLATILE ORGANIC ANALYTES 

• 

• 

Groundwater sampling results reported in the Remedial Investigation Addendum Report 

for the St. Louis Site (SAIC 1993) indicate that trichloropthene (TCE) was detected in 

well B53W17S at a concentration of 1400 gg/L. In December 1993, 19 wells (including 

B53W17S) were sampled for volatile organic analytes, as requested by EPA. Table 1 in 

Attachment E-F provides a list of wells where contaminants were present at concentrations 

exceeding method detection limits. As shown in Table 1, the sample from well B53W17S 

contained TCE at a concentration of 1200 gg/L, approximately the same concentration as was 

reported in the addendum report. However, it is important to note that no other sampled 

wells exhibited elevated concentrations of this compound, implying that TCE is present in a 

small area of the shallow aquifer only. 

A study of the interaction of earthen liner materials with industrial waste leachates 

(D. E. Daniel et al., 1988) indicates that chemical solutions containing TCE at a 

concentration of 200 mg/L (150 times higher than the concentration found in well B53W17S) 

did not have a deleterious effect on the hydraulic conductivity of clay soils. Consequently, it 

is highly unlikely that a localized TCE concentration of 1400 gg/L would increase either the 

hydraulic conductivity or the permeability of the clay layer between the shallow and deep 

water-bearing units. 

The common industrial solvent 2-butanone was detected at concentrations slightly above 

the detection limit in wells M10-15D and M10-25D, two wells installed near the railroad 

tracks and screened in the deep aquifer below SLAPS. However, this compound is present 
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• only at extremely low concentrations and is not identified as an organic compound of concern 

in the Safe Drinking Water Act (SDWA). 

After chemical analyses on all samples were completed, chloroform was identified in 

the rinse blanks during data validation. To determine the source of this contamination, a 

sample was collected from an unused portion of the high pressure liquid chromatography 

(HPLC) purified water that had been purchased from an independent supply company for 

• decontamination of equipment and collection of rinse blanks. Analysis of this sample 

established that chloroform was present as a contaminant in the HPLC water; however, 

because chloroform was not detected in any of the groundwater samples, the data were not 

compromised. 

Acetone, a common laboratory contaminant, was identified in the trip blanks supplied 

by the analytical laboratory (eight of nine analyzed) but was not identified in the samples. 

The data were not compromised. 

The volatile organic analytical results for all samples are included in Table 2 of 

Attachment E-F. 

E6.2 RESULTS OF ANALYSES FOR METALS 

As reported in the RI Addendum (SAIC 1993), analytical results indicate that several 

wells contain concentrations of metals exceeding SDWA maximum contaminant levels 

(MCLs). Sixteen monitoring wells installed in 1987/1988 and the five wells installed in 

1992, as specifically requested by EPA, were sampled in December 1993 for analysis for the 

same suite of metals analyzed in 1992. Additionally, wells B53W06S and B53W06D were 

sampled. It is important to note that only the five 1992 wells had been recently developed. 

Wells B53W11D, B53W15S, and all of the M wells at SLAPS had been sampled regularly 

through 1991. All other wells (B53W04S, B53W04D, B53W05S, B53W05D, B53W06S, 

B53W06D, B53W11S, B53W09D, B53W12S, 1353W10D) had been installed for the sole 

purpose of monitoring water levels; these wells have not be en developed but were 

nevertheless sampled, as requested. 

153_0008 (02101/94) 
	

E-16 



• 

• 

Arsenic, chromium, and selenium were found in some wells at concentrations exceeding 

the federal or state MCLs (whichever was lower) for the metals. Arsenic was detected at 

above-MCL concentrations in 3 of 10 deep wells sampled but in none of the shallow wells 

sampled. Of the 13 shallow wells sampled, 4 exhibited concentrations of selenium that were 

above the MCL. Two shallow wells and three deep wells contained concentrations of 

chromium that were above the MCL. Attachment E-F, Table 3 gives the results for wells 

exceeding MCLs. 

Selenium and arsenic are analogue elements known to be associated with uranium ores 

(Dreesen et al. 1982) and consequently with the residues of uranium ore processing. The 

selenium detected in shallow wells on SLAPS and in the immediate vicinity may be 

associated with the processing residues stored on SLAPS. Arsenic was detected in deep wells 

only, indicating that the metal is probably not associated with the waste at the site. Any 

metal contamination for which the residues were the source should appear in the shallow 

wells. Arsenic may be specifically associated with Unit IV, the unit in which those three 

deep wells were installed. 

Chromium contamination occurred in both shallow and deep wells but in no pattern that 

allows its source to be identified. 

For metals for which there are no MCLs•but for which there are federal secondary 

MCLs (SMCLs), the SMCLs were used as a screen for determining which additional metals 

could be of concern. The SMCL is the maximum permissible concentration of a contaminant 

in water which is delivered to the free flowing outlet of the ultimate user of a public water 

system. Therefore, SMCLs are in no way a reflection of typical groundwater concentrations, 

but they are a good tool for determining which metals in the groundwater samples should be 

considered further. 

Of the metals sampled, only aluminum, iron, and manganese were present in 

groundwater at concentrations above the SMCLs. However, all three metals are common 

constituents of groundwater. In particular, iron and manganese concentrations in the 

groundwater of the area are typically high, and the water tends to be hard 
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(Miller et al., 1974). In all groundwater samples from SLAPS and the ballfields, iron and 

manganese occurred in concentrations within the range considered typical for groundwater of 

the region. Attachment E-E lists the ranges of concentrations of typical metals in 

groundwater from Mississippi and Missouri River alluvium. Similarly, aluminum, present as 

a silicate, is a common constituent of clay soils (Hurlbut and Klein, 1977). Soils in the 

SLAPS area contain illite, which is an alumino-silicate. Thus, aluminum is to be expected in 

the groundwater of the area. 
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E7.0 SUMMARY 

The data gathered during the December 1993 field program substantiate the conclusions 

presented in the SLAPS Site Suitability Study. The additional measurements of horizontal 

hydraulic conductivity for both the upper and lower water-bearing units are comparable to the 

range of values reported in the study. The computed vertical hydraulic conductivities for 

areas where the 3M aquitard is absent are low, but test results indicate that the upper and 

lower water-bearing units are connected in these areas. The vertical hydraulic conductivity in 

areas where Unit 3M is present is in the range of values measured by laboratory analyses. 

Where Unit 3M is present, the lower water-bearing unit is effectively isolated from the upper 

water-bearing unit. 

Water quality data confirm these conclusions. In the southeastern portion of the site, 

the water chemistry is very consistent. In the western and northern portions of the area 

where Unit 3M meets the upper and lower units, the .water quality is slightly different. 

• 

• 
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Table E-1 

PLANNED FIELD PROGRAM 

Well Testing/Sampling Matrix 

Well ID Pump Slug Step WQ Metals VOAs 

B53W045 X X 

B53W04D X X 

B53W055 X X 

B53WO5D X X 

B53W065 Xm  X X X X 

B53W06D X X . X X 

B53W07S X X 

B53W07D X X 

B53W085 X X 

B53WO8D X X 

B53WO9D X X X X X X 

B53W1OS X X 

B53W1OD X 

B53W11S Xm  X ' X X , 

B53W11D X X 

B53W125 X 

B53W12D X 

B53W13S X 

B53W155 X X 

B53W17S X X 

853W185 
-.. X X 

B53W195 X 

B53W2OS X 

M10-85 X 

M10-15S Xm  • X X 	• X 

M10-15D Xm  X x X X X 

M10-25S ... X 
__. 

X ,-- 
r 

miu-nu x X 

M13.5-8.5S X' X X X X 

M13,5-8  .5D  X X X X X _X 

• 	14  Signifies Monitoring Well During Pump Test. 



ATTACHMENT E-A: Slug Test Data with Plots 
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Summary of Results 

Hydraulic 
Method of 	Hydraulic Hydraulic Unit Transmissivity 	Conductivity 

Well 	Test Type 	Analysis 	Unit' 	Thickness (ft) 	(ft2/tnin) 	(ft/min) 

B53W04D 	Falling 	Cooper et al 	Lower 	25.7 	2.325 x 104  

Rising 	Cooper et al 	 25.7 	5.495 x le 
B53W04S 	Falling 	Bouwer-Rice 	Upper 	27.4 	 1.4248 x 1 .05  

Rising 	Bouwer-Rice 	 27.4 	 1.8657 x 105  

B53W06D 	Falling 	Cooper et al. 	Lower 	26.3 	3.195 x 10-3  

Rising 	Cooper et al 	 26.3 	8.255 x 10' 3  

B53W06S 	Falling 	Bouwer-Rice 	Upper 	ND 	 1.304 x 10'3  

Rising 	Bouwer-Rice 	 ND 	 1.539 x 10 3  

B53W08D 	Falling 	Cooper et al 	Lower 	1. 1.7 	8.722 x 10-2  

Rising 	Cooper et al 	 11.7 	1.722 x 10. 1  

B53W08S 	Falling 	Bouwer-Rice 	Upper 	ND 	 1.181 x le 

Rising 	Bouwer-Rice 	 ND 	 2.137 x 10-4  

B53W09D 	Falling 	Bouwer-Rice 	Lower 	14 	 1.5937 x 106  

Rising 	Bouwer-Rice 	 14 	 1.3462 x 106  - 

• B53W1OD 	Falling 	Cooper et al 	Lower 	26 	2.241 x 10-3  

Rising 	Cooper et al 	 26 	7.502 x 10-5  

B53W1OS 	Falling 	Bouwer-Rice 	Upper 	38.5 	 1.5375 x 10-5  

Rising 	Bouwer-Rice 	 38.5 	 8.3218 x 10.6  

B53W11D 	Falling 	Bouwer-Rice 	Lower 	12.3 	 2.3709 x 10.6  

Rising 	Bouwer-Rice 	 12.3 	 3.7591 x 10.6  

B53W11S 	Falling 	Bouwer-Rice 	Upper 	ND 	 2.84 x 10-4  

Rising 	Bouwer-Rice 	 ND 	 2.471 x 10'4  

B53W12S 	Falling 	Bouwer-Rice 	Upper 	ND 	 6.051 x 10'4  

Rising 	BOuwer-Rice 	 ND 	 1.3905 x 10 5  

M10-15D 	Falling 	Cooper et al 	. Lower 	7.2 	4.4906 x 105  

Rising 	Cooper et al 	 7.2 	3.6166 x 10. 5  

M10-15S 	Falling 	Bouwer-Rice 	Upper 	41.5 	 5.432 x 10-4  

Rising 	Bouwer-Rice 	 41.5 	 3.89 x 10-4  

M10-25D 	Falling 	Bouwer-Rice 	Upper 	44.7 	 3.3808 x 10-5  

Rising 	Bouwer-Rice 	 44.7 	 7 .167 4 x 10 5  
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Well Test Type 
Method of 
Analysis 

Hydraulic 
Unit' 

Hydraulic Unit 
Thickness (ft) 

Transrnissivity 
(ft2/min) 

Hydraulic 
Conductivity 

(ft/min) 

M10-25S Falling Bouwer-Rice Upper 46 1.528 x 10-4  

Rising Bouwer-Rice 46 9.6028 x 104  

M13.5-8.5D Falling Cooper et al Lower 23.7 1.017. x 10-3  

Rising Cooper et al 23.7 1.333 x 10-3  

M13.5-8.5S Falling Bouwer-Rice Upper 32.9 1.8446 x 10-6  

Rising Bouwer-Rice 32.9 2.8818 x l0- 

1 For descriptions of hydraulic units see BNI (1993) Site Suitability Study for the St. Louis Airport Site, St. Louis, Missouri. 
July 1993. 

ND Depth not determined; unit not fully penetrated in borehole. 
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Project No. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W06S FALLING HEAD TEST 
• 

D
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p
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c
e
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e
n
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(
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)  

0
 

I-
 

• DATA SET: 

a:b53w06sf.dal 
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• 

. 

1111111 	11111111111111111111111111111111111111111 

AQUIFER TY 3 E : 

Unconfined 

SOLUTION METHOD: 

Bouwer-Rice 

TEST DATE: 

11/30/93 

TEST WELL: 

853W06S 

OBS . 	WELL: 

653W065 

ESTIMATED PARAMETERS: 

K 	= 	0.001304 	ft/min 

y0 	= 	0.6856 	ft 

TEST DATA: 

HO 	. 	I. 	ft 
rc 	=0.08 	ft 
rw 	= 	0.38 	It 
L 	= 	5. 	ft 
b 	= 	18.71 	It 
H 	= 	18.71 	ft 

6.8 	13.6 	20.4 	27.2 	34. 
Time (min) 

• 	• 	• 



Bechtel National Inc. ci lent: 	D.O.E. 

Protect No. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W06S RISING HEAD TEST 	• 

D
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p
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c
e
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e
n
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)  
DATA SET: 
1)53w065r.dat 
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_ 	 _ 

IIII11111111111111111111111 	1 	1111111111111111111 

AQUIFER TYPE: 
Unconflned 

SOLUTION METHOD: 
Bouwer-Alce 

TEST DATE: 
11130/93 

TEST WELL: 

853W065 

OBS. 	WELL: 

653W065 
• 

ESTIMATED PARAMETERS: 
K 	= 	0.001539 	ftlmin 
YO 	= 	0.6526 	ft 

TEST DATA: 
HO 	. 	0.8 	ft 

rc 	= 	0.08 	ft 
rw 	= 	O.38 	ft 

L 	= 	5. 	ft 
b 	= 	18.71 	ft 
H 	= 	18.71 	ft 

2.4 	4.8 	7.2 	9.6 	12. 
Time (min) 



Bechtel National Inc. Client: D.O.E. 

Project No.: 14501-100-153 Locat I on: 	SLAPS, St. Louis, MO 

B53W08D FALLING HEAD TEST 

• 
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100. 

DATA 	SET: 

b53w08df.dat 
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= _ 
= — 

I 	I 	I 	I 	I 

AQUIFER 	TYPE: 

Confined 

 SOLUTION METHOD: 

Cooper 	et 	al. 

TEST 	DATE: 
12/01/93 

TEST 	WELL: 

E153W0OD 

.0E3S . 	WELL: 
853WO8D 

ESTIMATED 	PARAMETERS: 

I 	= 	0.08722 	ft
2
/min 

S 	= 	5.E-06 

TEST 	DATA: 

HO 	= 	1. 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 

0.1 
— 

1. 10. 

Time (nain) 

• • 



• • 
Bechtel National Inc. Client: D.O.E. 

Project 	No.: 14501-100-153 Location: 	SLAPS, St. Louis, MO 

. B53W08D RISING HEAD. TEST 
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Z ..„, 
X 
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1.8 
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0.4- 	 
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10. 

DATA 	SET: 
A:853WOODR.DAT 
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= _ _= _ = _ = — _ _ -= _ _ _ = _ _ _ __ 
= 
-= — _ 
= 
_ _ 
= 

n 0 

. 
AQUIFER 	TYPE: 
Confined 

SOLUTION 	METHOD. : 
Cooper 	et 	el. 

TEST 	DATE: 
12/01/93 

TEST 	WELL: 
853WOOD 

OBS. 	WELL: 
853W080 

ESTIMATED 	PARAMETERS: 
T 	= 	0.1722 	ft

2
/min 

S 	= 	1.E-08 

TEST 	DATA: 
HO 	= 	0.5 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 

0.01 0.1 	 1. 
Time (nain) 

• 



Bechtel National Inc. Client: 	D.O.E. 

Prolect No 	: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W08S FALLING HEAD TEST 

D
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(
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?-•
  

DATA SET: 
b53w08sf.dat 

01/12/94 -III 	11111111111111111111111111111111111111111111121 
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1111111111111111111111111J11111111111111111111111 

AQUIFER TYPE: 

Unconfined 

SOLUTION METHOD: 
Bouwer-Plce 

TEST DATE: 

12/01/93 

TEST WELL : 
853W065 

OBS. 	WELL: 

853W085 

ESTIMATED PARAMETERS: 

K 	= 	0.0001181 	ft/min 
y0 	= .1.585 	ft 

TEST DATA: 

HO 	= 	1.6 	ft 
rC 	= 	0.08 	ft 
rw 	= 	0.38 	rt 
1. 	= 	5. 	ft 
b = 	24.45 	ft 
H = 	24.45 	ft 

10.4 	20.8 	31.2 	41.6 	52. 

Time (nain) 

• • 



• 
Bechtel National Inc. Cl ient: 	D.O.E. 

Protect No'. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W08S RISING HEAD TEST 

D
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DATA SET: 

b53w08sr.dat 

01/12/94 Illillil1iiiiii11111111111111111111111111111111L 
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AQUIFER TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-Alce 

TEST DATE: 

12/01/93 

-TEST WELL : 
853W085 

OBS. 	WELL: 

853W085 

ES TIMATED PARAMETERS: 
K 	. 	0.0002137 	ft/min 
y0 = 	9.234 	ft 

TEST DATA: 
HO 	= 	1.5 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 
L 	= 	5. 	ft 
b 	= 	24.45 	ft 
H = 	24.45 	ft  

12.4 	24.8 	37.2 	49.6 	62. 
Time (min) 	 . 



Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-100-153 Location: 	SLAPS, St: Louis, MO 

B53W09D FALLING HEAD TEST 

D
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e
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)  

DATA 	SET: 

b53w09df.det 

01/12/94 J11111111111111111111111111111111111111111111111L 
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Illig11111111111111111111111111111111111111111111  

AQUIFER 	TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-R1ce 

TEST 	DATE: 

11/29/93 

TEST 	WELL: 

053WO9D 

OBS. 	WELL: 

853W090 

ESTIMATED 	PARAMETERS: 

K 	. 	1.5937E-06 	ft/min 
y0 	= 	1.713 	ft 

TEST 	DATA: 

HO 	= 	1.8 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 
L 	- 	10. 	ft 
b 	= 	10. 	ft 

= H 	10. 	ft 

68. 	136. 	204. 	272. 	340. 

Time (nain) 

• • 



• 
• 

Bechtel National Inc. Client: 	D.O.E. 

Project No. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W09D RISING HEAD TEST 

D
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—  

DATA SET: 
a:b53w09dr.dat 

01107194 'IliiiIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIiI1111111 
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AQUIFER TYPE: 
Unconftned 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
11/29/93 

TEST WELL: 
853W090 

OBS. 	WELL* 
EIS3W090 
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• 

littiltillItillitilliiiIIIIIIIIIIIIIitlillitilitl 

ESTIMATED PARAMETERS: 
K 	= 	1.3462E-06 	ft/mIn 
y0 	= 	0.0300 	ft 

TEST DATA: 
HO 	= 	I. 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.313. 	ft 
L 	= 	10. 	ft 
b 	. 	10. 	ft 
H = 	10. 	ft 

32. 	64. 	96. 	128. 	160. 
Time (min) 



Bechtel National Inc. ci lent: D.O.E. 

Project 	No . : 14501-100-153 Locat I on: 	SLAPS, St. Louis, MO 

B53W1OD FALLING HEAD TEST 
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DATA 	SET: 

A:853V1ODF.DAT 
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AQUIFER 	TYPE: 

Confined 

SOLUTION 	METHOD: 

Cooper 	et 	al. 

TEST 	DATE: 
12/12/93 

TEST 	WELL: 

1353W1OD 

DBS. 	WELL: 
853W1OD 	• 

ESTIMATED 	PARAMETERS:  

I 	= 	0.002241 	ft
2
/min 

5 	= 	0.0003752 

TEST 	DATA: 

HO 	= 	1.6 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 

0.1 1. 10. 
Time (min) 

• 



• 
Bechtel National Inc. Client: 	D.O.E. 

Project 	No.: 14501-100-153 Location: 	SLAPS, St. Louis, MO 

• B53W1OD RISING HEAD TEST 
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DATA SET: 
a:b53w10dr.dat 
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AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
cooper 	et 	al. 
TEST DATE: 
12/12/93 

TEST WELL: . 
853W100 
OBS. 	WELL: 
853W100 

ESTIMATED PARAMETERS: 
I 	= 	7.502E-05 	It 2 /min 
5 	= 0.0006202 

TEST DATA: 
HO 	= 	2.2 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 

. 

— 
10. 

Time (min) • 
100. 



Bechtel National Inc. Client: 	D.O.E. 	 . 

Project No 	: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W1OS FALLING HEAD TEST 

D
is

p
la

c
e
m

e
n

t 
(f

t)
  

DATA SET: 

•b53w1Osf.dat 

01112/94 _111111111111111111111111111111111111111111111111L 
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AQUIFER TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-Plce 

TEST DATE: 

12/04/93 

TEST WELL: 

B53W105 	• 

OBS . 	WELL : 

653W105 

ESTIMATED PARAMETERS: 
K 	= 	1.5375E-05 	ft/min 
y0 	= 	1.688 	ft 

 TEST DATA: 

HO 	= 	1.7 	ft 
rc 	= 	0.08 	It 
rw 	7: 	0.38 	ft 
L 	= 	5. 	it 

b 	= 	39.37 	it 
H 	= 	39.37 	ft  

44. 	88. 	132. 	176. 	220. 
Time (min) 

• • 



• • 
Bechtel National Inc. Cilent: 	D.O.E. 

Project No,: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W1OS RISING HEAD TEST 

D
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• 

DATA SET: 
b53w10sr.dat 

01/12/94 J11111111111111111111111111111111111111111111111L 
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AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Pice 

TEST DATE: 
12105/93 

. TEST WELL : 
853W105 

OBS. 	WELL: 
0531'1105 

ESTIMATED PARAMETERS: 
K 	= 	8.32186-06 	ft/min 

y0 	= 	1.5 	ft 

TEST DATA: 
HO 	= 	1.5 	ft 

rt 	= 	0.08 	ft 
rw 	r. 	0.38 	ft 
L 	= 	5. 	ft 
b 	= 	39.37 	ft 
H = 	39.37 	ft 

140. 	280. 	420. 	560. 	700. 
Time (min) 	 . 



Bechtel National Inc. Client: 	D.O.E. 	 . 

Pr 'oject 	No.: 	14501-100-153 Location: 	SLAPS, St: Louis, mo 

B53W11D FALLING HEAD TEST 

D
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DATA 	SET: 

b53w11df.det 

01/12/94 II1111111IIII111111111111111111111111111111111111 
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11111111111111111111III11111111111111111111111111 

AQUIFER 	TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-Rice 

TEST 	DATE: 
12/03/93 

TEST 	WE'LL: 

B53W110 

OBS. 	WELL: 
B53W110 

ESTCMATED 	PARAMETERS: 

K 	= 	2.3709E-06 	ft/mIn 
y0 	= 	8.983 	ft 

TEST 	DATA: 

HO 	= 	1.5 	ft 
rc 	= 	0.08 	ft 
rw = 	0.30 	ft 
L 	- 	10. 	ft 
b 	= 	10. 	ft 
H 	10. 	ft 

Time (nnin) 

• 



• 
Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W1 ID RISING HEAD TEST 

D
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DATA SET: 
a:b53w11dr.dat 

01113/91 	• J1II111111111111111111111111111111111111111111111_ 
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AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwor-Rice 

TESTADATE: 
12 

TEST WELL: 
B53W11D 

OBS. 	WELL: 
853W110 

ESTIMATED PARAMETERS: 
K 	. 	6.7591E-06 	ft/min 
y0 	= 	1.292 	ft 

TEST DATA: 
HO 	= 	I. 	ft 
rc 	=.0.08 	ft 
rw = 	0.30 	ft 
L 	= 	10. 	ft 
b 	= 	10. 	ft 
H = 	10. 	I t 

• 
40. 	80. 	120. 	160. 	200. 

Time (min) 



Bechtel National Inc. cl lent: 	D.O.E. 

Prolect No. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W11S FALLING HEAD TEST 
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DATA SET: 
b53w11sf.d8t 
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AQUIFER TYDE : 
Unconfined 

SOLUTION METHOD: 
Bouwer-Alce 

TEST DATE: 
11129/93 

TEST WELL: 
853W115 

OBS . 	WELL : 
.1353W11S 

ESTIMATED PARAMETERS: 
K 	= 	0.000284 	ft/mIn 
y0 	= 	1.514 	ft 

TEST DATA: 
HO 	= 	1. 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	it 
L 	= 	5. 	ft 
b 	= 	16.5 	ft 
H 	= 	16.5 	ft 

4. 	8. 	12. 	16. 	20. 
Time (min) 

• 	• 	• 



• • 
Bechtel National Inc. Client: 	D.O.E. 

Project 	No.: 	14501-100--153 Location: 	SLAPS, St. Louis, MO 

• B53W11S RISING HEAD TEST 
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DATA 	SET: 

b53w11er.dat 
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AQUIFER 	TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouvier-Rice 

TEST 	DATE: 

11/28/93 

TEST 	WELL: 

853W115 

OBS. 	WELL: 

853W11S 

ESTIMATED 	PARAMETERS: 

K 	= 	0.0002471 	ft./min 
y0 	= 	1.613 	ft 

TEST 	DATA: 

HO 	= 	1.7 	ft 
rc 	= 	0.08 	ft 
rw = 	0.38 	ft 
L 	- 	5. 	ft 
b 	= 	16.5 	ft 
H 	. 	16.5 	ft 

18.8 	37.6 	56.4 	. 	75.2 	94. 
Time (nain) 



Bechtel National Inc. Client: 	D.O.E. 

Project 	No.: 	14501-100-153 
• 

Location: 	SLAPS., 	St. Louis, MO 

B53W12S FALLING HEAD TEST 

D
is

p
la

c
e
m

e
n

t 
(

ft
)  

DATA 	SET: 

e:b53w12sf.dat 
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AQUIFER 	TYPE: 

Unconflned 

SOLUTION 	METHOD: 

8ouwer-Rico 

TEST 	DATE: 

12/12/93 

TEST 	WELL: 

1:153W12. 6 

08S. 	WELL: 

853W125 	. 

ESTIMATED 	PARAMETERS: 

K 	= 	0.0006051 	ft/min 
y0 	= 	1.589 	ft 

TEST 	DATA: 

HO 	= 	1.5 	ft 

rc 	= 	0.08 	ft 

rw 	= 	0.38 	ft 

L 	- 	5. 	ft 

b 	= 	23.7 	ft 

H 	= 	23.7 	ft 

. 8. 	16. 	24. 	32. 	40. 

Time (min) 

• 



Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

B53W12S RISING HEAD TEST 
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. DATA SET: 
ti:b53w12sr.dat 
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AQUIFER TYPE: 
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SOL UT I ON METHOD i 
Bouwer-Rice 

TEST DATE : 
12 

. TEST WELL: 
1353W110 

085. 	WELL: 
853wi10 

ESTIMATED PARAMETERS: 
K 	= 	1.3905E-05 	ft/min 
y0 	= 	2.047 	ft 

TEST DATA: 
HO 	= 	1. 	It 
rc 	= 	0.08 	ft 
rw . 	0.75 	ft 
L 	= 	5. 	It 
b 	= 	22.2 	ft 
H = 	22.2 	It 

 

28. 	56. 	84. 
Time (min) 

112. 	140. 

. 



Bechtel National Inc. Client: 
• 

D.O.E. 

Project 	No. : 14501-100-153 Location: 	SLAPS, St. Louis, MO 

M10-15D FALLING HEAD TEST 
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AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper 	et 	al. 

TEST DATE: 
12 

TEST WELL: 
853W110 

OBS. 	WELL: 

853w110 

ESTIMATED PARAMETERS: 
I 	= 	4.4996E-05 	ft

2 /min 
5 	= 	0.0005102 

TEST DATA: 
HO 	L. 	2.2 	ft 

rc 	= 	0.08 	ft 
rw 	= 	0.73 	ft 

1 1. 10. 	100. 
Time (min) 

• 	• 	• 



• • 
Bechtel National Inc. Client: D.O.E. 

Project 	No. : 14501-100-153 Location: 	SLAPS, St. Louis, MO 

M10-15D RISING HEAD TEST 
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 AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper 	et 	al. 

TEST DATE: 
12102193 

TEST WELL: 
M10-15D 

OBS. 	WELL: 
M10-150 

EST I MATED PARAMETERS: 
I 	= 	3.6166E-05 	ft 2 1min 
5 	= 	0.0006696 

TEST DATA: 
HO 	= 	1.8 	ft 
rc 	= 	0.08 	ft 
rw = 0.38 	ft 

1 1. 
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10. 	100. 
Time (min) 



Bechtel National Inc. Client: 	D.O.E. 	 • 

Project 	No. : 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

M10-15S FALLING HEAD TEST 
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DATA 	SET: 
e:m10-15ef.dat 
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AQUIFER 	TYPE: 
Unconfined 

SOLUTION METHOD: 
Boower-Rico 

TEST 	DATE: 
12/02/93 

TEST 	WELL: 
M10-155 

OBS. 	WELL: 
M10-155  

ESTIMATED 	PARAMETERS: 
K 	= 	0.0005132 	ft/mm n 

y0 	= 	2.12 	ft 

TEST 	DATA: 
HO 	= 	1.8 	ft 

rc 	= 	0.08 	ft 

rw = 	0.38 	ft 

L 	- 	10. 	ft 
b 	= 	23.41 	ft 

H 	= 	23.41 	ft 

3.2 	6.4 	9.6 	12.8 	16. 
Time (nain) 

• • 



Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-100-153 Location: 	SLAPS, St. Louis, MO 

. 	
M1 0- 15S RISING HEAD TEST 
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DATA 	SET: 

a :m10-15sr Act 
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AQUIFER 	TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-Rice 

TEST 	DATE: 

12/02/83 

TEST 	WELL: 

M10-155 

OBS. 	WELL: 
M10-15S 

ESTIMATED 	PARAMETERS: 

K 	= 	0.000389 	ft/min 
y0 	= 	1.496 	ft 

TEST 	DATA: 

HO 	= 	1.5 	ft 
rc 	= 	0.08 	ft 
rw = 	0.38 	It 
L 	- 	10. 	ft 
b 	= 	23.41 	ft 
H 	= 	23.41 	ft 

10. 	20. 	30. 	' 	40. 	50. 

Time (naln) 



Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-10a-153 Location: 	SLAPS, St. Louis, MO 

M10-25D FALLING HEAD TEST 
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DATA 	SET: 

a :m10-25df.dat 
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AQUIFER 	TYPE: 

Unconfined 

SOLUTION METHOD: 

Bouwer-Rice 

TEST 	DATE: 

TEST 	WELL: 

M10 - 155 

OBS, 	WELL: 

mio-iss 
• 

ESTIMATED 	PARAMETERS: 

K 	= 	3.3800E-05 	ft/min 
y0 	= 	1.973 	ft 

TEST 	DATA: 

HO 	= 	1. 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.75 	ft 
L 	- 	5. 	ft 
b 	= 	37.78 	ft 
H 	= 	37.78 	ft 

52. 	104. 	156. 	208. 	260. 
Time (min) 	 . 

• • 



• 
Bechtel National Inc. Client: 	D.O.E. 	• 

Project No.: 	14501-100-153 	 • Location: 	SLAPS, St. Louis, MO 

M10-25D RISING HEAD TEST 
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DATA SET: 
a:m10-25dr.dat 
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y0 	= 	1.626 	ft 

 

AQUIFER TYPE: 
Unconflned 

SOLUTION METHOD: 
Boower-Rice 

TEST DATE: 
11/29/93 

	

.TEST 	WELL: .  
853WO9D 

	

085. 	WELL: 
853W0913 

ESTIMATED PARAMETERS: 
K 	= 	2.1624E-05 	ft/mln 

TEST DATA: 
HO 	= 	1. 	ft 

rc 	= 	0.08 	ft 
rw 	= 	0.75 	ft 

b = 	37.78 	ft 

H = 	37.78 	ft 

100. 	200. 	300. 	400. 	500. 
Time (min) 



Bechtel National Inc. Client: 	D.O.E. 

Project 	No. : 	14501-100-153 Location: 	SLAPS, St: Louis, MO 

M10-25S FALLING HEAD TEST 
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DATA 	SET: 

m10-258f.det 
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AQUIFER 	TYPE: 

Unconflned 

SOLUTION METHOD: 

Bouwer-Rice 

TEST 	DATE: 
12/08/93 

TEST 	WELL: 
M10-255 

OBS.. 	WELL: 
M10-255 

. 

ESTIMATED 	PARAMETERS: 

K 	= 	0.0001528 	ft/mIn 
y0 	= 	1.898 	ft 

TEST 	DATA: 

HO 	= 	1.8 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 
L 	- 	10. 	ft 
b 	= 	19.85 	ft 
H 	= 	19.85 	ft 

12. 	24. 	36. 	48. 	60. 
Time (min) 

• • 



• • 
Bechtel National, Inc. CI lent: 	D.O.E. 

Project No. : 	14501-100-153 Locat Ion: 	SLAPS, St. Louis, MO 

M10-25S RISING HEAD TEST 
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DATA 	SET: 

b:m10-25sr.det 
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AQUIFER 	TYPE: 

Uncdnflned 

SOLUTION METHOD: 

Bouwer-.Rice 

TEST 	DATE: 

12/8/93 

TEST 	WELL: 

M10-25S 

OBS. 	WELL: 
M10-255 	' 	• 

ESTIMATED   	PARAMETERS: 

K 	= 	9.6028E-05 	ft/mi n 
y0 	= 	1.68 	ft 

TEST 	DATA: 

HO 	= 	1. 	ft 
rc 	= 	0.08.ft 
rw = 	0.75 	ft 
l 	- 	10. 	ft 
b 	. 	18.35 	ft 
H 	. 	18.35 	ft 

100. 	200. 	300. 	400. 	500. 
Time (min) 



Bechtel National Inc. Client: 	D.O.E. 	 . 

Project 	No.: 14501-100-153 Location: 	SLAPS, St. Louis, MO 

M13.5-8.5D FALLING HEAD TEST 
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DATA SET: 
a:m13-85df.dat 

01113194 = 

=- 

7.-÷- 

=-- — 

= 
— 

=— 

.:-.:- = 
= = 

I 

o 

1 

I 

1 	1 	1 	1111 

lit 	lid 

= 

I 	1 	1 	1 	1 	1111 

. 

w . 
% . 

*.., .. 

1 	I 	it! 	till 

	

ft 1 	1 	1 	II 
= 

. 
= 

• 

.o..„
4k.  . ..,,,„..,,,,„ 

1 	1 	1 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper 	et 	al. 

TEST DATE: 
12/02/93 

TEST WELL: 

OBS. 	WELL: 
M13.5-8.50 

ESTIMATED PARAMETERS: 
I 	= 	0.001017 	ft

2 /min 
5 	=. 0.00102 

TEST DATA: 

HO 	= 	2. 	ft 
rc 	= 	0.08 	ft 
rw . 	0.38 	ft 

1 1. 10. 

Time (nain) 

• 	• 	• 



Bechtel National Inc. Client: D.O.E. 

Project 	No.: 14501-100-153 Location: 	SLAPS, St. Louis, MO 

• M13.5-8.5D RISING HEAD TEST 
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AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
cooper .et 	el I. 
TEST DATE: 
12108193 

TEST WELL: 
M13.5-8.5D 
OB.S. 	WELL: 
M13.5-8.50 

ESTIMATED PARAMETERS: 
I 	= 	0.001333 	ft

2
/min 

S 	= 0.001297 

TEST DATA: 
HO 	= 	2. 	ft 
rc 	= 	0.08 	ft 
rw = 	0.38 	ft 

1 1. 10. 
Time (min) 	• 

100. 



Bechtel National Inc. Client: 	D.O.E. 

Project No.: 	14501-100-153 Location: 	SLAPS. , St. 	Louis, MO 

M13.5-8.5S FALLING HEAD TEST 
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DATA 	SET: 

m13-85sf.dat 
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AQUIFER 	TYPE: 

Unconfined 

SOLUTION 	MEFHOD: 

Bouwer-ilice 

TEST 	DATE: 
12/02/93 

TEST 	WELL: 

M13.5 - 8.55 

OBS. 	WELL: 

M13.5-8.55 

ESTIMATED 	PARAMETERS: 

K 	= 	1.8146E-06 	ft/min 

y0 	= 	11.05 	ft 

TEST 	DATA: 

HO 	= 	1.3 	ft 

rc 	. 	0.08 	ft 

rw = 	0.38 	ft 

L 	- 	10. 	ft 

b 	. 	20.72 	ft 

H 	= 	20.72 	ft 

• 

12. 	24. 	36. 	48. 	60. 
Time (min) 

• • 



• 
Bechtel National Inc. client: 	D.O.E. 

Project No . . : 	14501-100-153 Locat Ion: 	"SLAPS, 	St. 	Louis, MO" 

M13.5-8.5S RISING HEAD TEST 
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DATA SET: 
m13:135sx.dat 
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AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Plce 

TEST DATE: 
1212193 

°TEST WELL : 
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ESTIMATED PARAMETERS: 
K 	= 	2.0818E-05 	ft/mmn 
y0 	= 	0.9523 	ft 

TEST DATA: 
HO 	= 	1.5 	ft 
rc 	= 	0.08 	ft 
rw 	= 	0.38 	ft 
L 	= 	10. 	ft 
0 	= 	20.72 	ft 

= H 	20.72 	ft 
 

. 
19.6 	39.2 	5:8.8 	78.4 	98. 

Time (min) 



• 
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1. 	Introduction • Five constant discharge pumping tests were conducted from December 3 through December 16, 
1993, at the FUSRAP St. Louis Airport Site (SLAPS) and Ball Fields adjacent to SLAPS. The 
site is immediately adjacent to the St. Louis International Airport, near St. Louis, Missouri. (see 
Figure 1) 

Each of the pumping wells was completed into a confined or semi-confined water-bearing 
interval. All but two of the observation wells were completed into a shallower water-bearing 
interval and were located 10 to 15 feet away from the pumping wells. 

Tables 1 through 6 in Attachment 1 list the drawdown and recovery data for the pumping tests. 
Figures 1 through 7 in Appendix A show the drawdown and recovery curves. The geologic drill 
logs are included as Attachment 2. The well construction logs are included as Attachment 3. 

All the wells are 2-inch inside diameter with stainless steel casing. 

Tests 1 and 2: B53W06D pumping: B53W06S, B53W07S, B53W07D, B53W04S and 
B53W04D observation. 

• 
B53W06D has a total depth of 71.3 feet and is screened from 60.3 to 70.3 feet. 
B53W06S has a total depth of 36.3 feet and is screened from 30.3 to 35.3 feet. 
B53W04D has a total depth of 78.8 feet and is screened from 67.8 to 77.8 feet. 
B53W04S has a total depth of 48.8 feet and is screened from 42.8 to 47.8 feet. 
B53W07D has a total depth of 87.5 feet and is screened from 76.0 to 86.0 feet. 
B53W07S has a total depth of 34.9 feet and is screened from 28.9 to 33.9 feet. 

Test 3: B53W09D pumping: B53W11S observation. 

B53W09D has a total depth of 72.6 feet and is screened from 61.1 to 71.1 feet. 
B53W11S has a total depth of 22.4 feet and is screened from 15.9 to 20.9 feet. 

Test 4: M10-25D pumping: M10-25S observation. 

M10-25D has a total depth of 46.3 feet and is screened from 39.3 to 44.3 feet. 
M10-25S has a total depth of 26.0 feet and is screened from 14.0 to 24.0 feet. 

Test 5: M13.5-8.5D pumping: 	M13.5-8.5S and M13.5-8.5C observation. 

M13.5-8.5D has a total depth of 71.8 feet and is screened from 64.4 to 69.4 feet. 
M13.5-8.5S has a total depth of 31.3 feet and is screened from 19.3 to 29.3 feet. 
M13.5-8.5C has unknown construction details but is likely screened similar to M13.5-8.5S. 

• 
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1.1. Purpose 

To determine the horizontal transmissivity in the water-bearing intervals of the pumping wells 
and to determine the vertical transmissivity of the overlying material. 

1.2. Hydrogeology  

The following description was taken from the "Site Suitability Study for the St. Louis Airport 
Site" report (Ref. 1, page 92). 

Based on the hydrogeologic properties of the soils, the sediments underlying SLAPS have been 
subdivided into three hydrostratigraphic units. The first unit, a zone referred to as the upper 
ground water system, consists of stratigraphic units: Unit 1, Unit 2, and subunit 3T. The second 
hydrostratigraphic unit, made up of subunits 3M and 3B, is a fine-grained zone that acts as an 
aquitard. The third hythostratigraphic unit, a zone referred to as the lower ground water system, 
is made up of Unit 4 and bedrock. Figure 2 is a generalized stratigraphic column for the site. 

Well B53W06D is completed into Unit 3B and possibly Unit 4. 

Wells M10-25D is completed into Unit 3B. 

Well M13.5-8.5D is completed into Unit 3M. 

Well B53W09D is completed into shale (Unit 5). 

The geologic drill logs are included as Attachment 2. The well construction logs are included in 
Attachment 3. 

1.3. Methodology 

Slug tests and step-drawdown tests were conducted before the constant-discharge tests. The 
analyses of these tests have not been included in this calculation. 

The data were analyzed using the computer program AQTESOLV (Ref 2) and also by manual 
calculations. The recovery data from each test were analyzed by the Theis Recovery method 
using AQTESOLV. The drawdown data from the tests in B53W06D and M13.5-8.5D were 
analyzed by various methods. The drawdown data from the test in B53W09D were determined 
to be invalid because the water pumped out was from casing storage. The drawdown data from 
the test in MI 0-25D was also determined to be invalid because casing storage accounted for the 
majority of the water pumped from the well. 

For each test the clrawdown data were first analyzed to estimate any .casing storage effects: All 
the tests were determined to have some casing storage effects therefore, the later time-drawdown 
data were used for type-curve matching. 

Based on the geologic drill logs, well construction logs, and the water level measurements in the 
wells it was determined that the pumping wells were completed in confined or semi-confined 
water-bearing intervals and the observation (shallow) wells were completed into either the 
overlying aquitard or the overlying water-bearing interval. For the analysis of the drawdown 
data from wells 1353W06D and M13.5-8.5D methods were selected for confined and semi-
confined (leaky) aquifers. These methods are discussed briefly in Section 2. 
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Pumping well: 
Observation wells: 
Length of test: 
Pumping rate: 

Test 3: 

Pumping well: 
Observation wells: 
Length of test: 
Pumping rate: 

Test 4: 

Pumping well: 
Observation wells: 
Length of test: 
Pumping rate .  

Test 5: • Pumping well: 
Observation wells: 
Length of test: 
Pumping rate: 

The data from the observation wells were analyzed to determine if the wells showed any 
response to pumping in the deeper wells. 

SOURCES OF DESIGN CRITERIA: 

• Aquifer pumping test data 

• Geologic drill logs 

• Well construction logs 

• Barometric pressure data 

Groundfos Ready Flo 2 submersible pumps were used for all the tests except in well M13.5- 
8.5D. In this well a bladder pump was used because degassing effects during pumping with the 
Grundfos pump air-locked the pump and caused either intermittent discharge or stopped the 
discharge entirely. 

The water levels in the wells were monitored using Hermit Data Loggers along with, redundant, 
manual readings using Solinst water level indicators. 

TEST DETAILS: 

Test I: 

Pumping well: 
Observation wells: 
Length of test: 
Pumping rate: 

B53WO6D 
B53W06S, B53W07S, B53W07D, B53W04S and B53W04D 
2880 minutes (2 days) pumping 1180 minutes recovery 
3.0 gpm initial, 1.5 gpm final 

Test 2: 

B53WO6D 
B53W06S, B53W07S, B53W07D, B53W04S and B53W04D 
10,095 minutes (7 days) pumping 1180 minutes recovery 
1.0 gpm 

M10-25D 
M10-25S 
800 minutes pumping 3580 minutes recovery 
0.05 gpm initial, 0.025 gpm final 

M13.5-8.5D • 
M13.5-8.5S and M13.5-8.5C 
2880 minutes (2 days) pumping 1420 minutes recovery 
0.25 gpm initial, 0.20 gpm final 

853WO9D 
B53W11S 
105 minutes pumping 2380 minutes recovery 
0.1 gpm 
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1.4. Results 

 

• 

 

SUMMARY OF TRANSMISSIVITY VALUES 

(ft2/min) 

Well Number II 	Theis 
Recover y 

Empirical 
Method 

Theis 
Drawdown 

Papadopulos- 
Cooper 	' 

Moench Hantush Jacob /  
Cooper-Jacob 

B53WO6D 
2-day test 

4.4E-3 6.2E-3 1.9E-3 8.0E-3 2.8E-3 1.8E-3 2.4E-3 

853W06D 
7-day test 

4.5E-3 1.1E-2 3.7E-3 4.2E-3 1.9E-3 3.3E-3 2.9E-3 

M10-25D 2.6E-4 - 1.5E-4 

M13.5-8.5D 8.4E-4 1.6E-3 7.5E-4 9,0E-4 6.0E-4 7.1E-4 6.1E-4/7.1E-4 

B53W09D 6.6E-6 
_ 

3.6E-4 

(gpd/ft) 

Well Number II 	Theis 
Recovery 

Empirical 
Method 

Theis 
Drawdown 

Papadopulos- 
Cooper 

Moench Hantush Jacob / 
Cooper-Jacob 

B53W06D 
2-day test 

47.4 66.8 20.5 86.2 30.2 19.4 25.9 

B53W06D 
7ria 	test 

48.5 113.6 39.9 45.2 20.5 35.5 31: 1 

M10-25D 2.8 1.6 

M13.5-8.5D 9.1 17.2 8.1 9.7 	• 6.5 7.7 6.6 / 7.7 

B53W09D 0.071 3.9 

(cm2/sec) 

Theis Well NumberII 	
Recovery. 

Empirical 
Method 

Theis 
Drawdown 

Papadopulos- 
Cooper 

Moench Hantush Jacob / 
Cooper-Jacob 

B53W06D 
2-day test 

6.8E-2 9.6E-2 2.9E-2 1.2E-1 4.3E-2 2.8E-2 3.7E-2 

B53W06D 
7-day test 

7.0E-2 1.6E-1 5.7E-2 6.5E-2 2.9E-2 
. 

5.1E-2 4.5E-2 

M10-25D 4.0E-3 2.3E-3 

M13.5-8.5D 1.3E-2 2.5E-2 1.2E-2 
- 	 .., 

1.4E-2 9.3E-3 • 1.1E-2 9.3E-3/1.1E-2 

B53W09D 1.0E-4 • 5.6E-3 - 
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The transmissivity calculated for Unit 3B using drawdown data in observation wells B53W04D 
and B53W07D is provided in the following table: 

Well 
Number 

Papadopulos 
-Cooper 

Moench Papadopulos 
-Cooper 

Moench Papadopulos 
-Cooper 

Moench 

(ft2/min) (ft2/min) (gpd/ft) (gpd/ft) (cm2/sec) (cm 2/sec) 
B53W04D 1.8E-2 1.4E-2 1.9E+2 1.5E+2 2.8E-1 2.2E-1 

B53W07D 
, 

1.7E-2 2.1E-2 1.8E+2 2.3E+2 2.6E-1 3.3E-1 

The vertical permeability for Unit 3M in the vicinity of well B53W06D and B53W06S was 
determined to be on the order of 9.8 x 10 -8  cm/sec. The vertical permeability for the aquitard 
overlying Unit 3B (which is Unit 3M if it is present at this location) in the vicinity of well MI 0- 
25D was determined to be on the order of 1.1 x 10 -7  cm/sec. 

1.5. Conclusions 

The recovery tests in each of the wells provided good results. The drawdown data was only 
analyzed for the tests in wells B53W06D and M13.5-8.5D and provided results that were very 
similar to the recovery test results. Several methods were used to analyze the drawdown data and 
as a comparison. The method developed by Moench appears to be the most appropriate method 
given that the pumped zones are leaky with storage in the aquitards and well bore storage is 
taken into account. 

The apparent response in well B53W06S was determined to be due to barometric effects, 
therefore, a vertical permeability was not calculated for the aquitard overlying the zone 
B53W06D is completed into. The response in well M10-25S was determined to be due to 
pumping in well M10-25D and provided a vertical permeability that was comparable to values 
determined from laboratory analysis of soil samples collected during drilling of the wells. 

Given the low pumping rates for these tests any other influences during the tests may have some 
significance and, therefore, these results should be used as order of magnitude values only. 

The recovery tests gave the best responses and, therefore, the results from these tests provide the 
best estimates of the actual transmissivities. Due to the low pumping rates it was difficult to 
maintain constant rates and any slight variations tended to be significant. 

Several methods were used to analyze the drawdown data in wells B53W06D and M13.5-8.5D. 
The method that appears to be most appropriate is that developed by Moench. This method takes 
into account a leaky aquifer, casing storage and aquitard storage. 

The data for the drawdown test in well B53W06D also included measurements in 2 wells, 
B53W04D and B53W07D, completed in the same aquifer. The results from the analyses of the 
drawdown data from these two wells provided transmissivity values that were an order of 
magnitude greater than the values calculated from the pumping well, B53W06D. These higher 
values are due to leakage from the aquitards and Neuman and Witherspoon (Ref. 5) further 
suggest that as the distance from the pumping well increases the magnitude of the transmissivity 
becomes more and more exagerated. 
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• 2. Calculation 

The recovery data from each test was analyzed using the Theis Recovery method. The 
drawdown data was first analyzed to determine any casing storage effects using the two methods 
described below. Then as an estimate for transmissivity an Empirical method was used. The 
tests that showed aquifer responses were analyzed using AQTESOLV with the following 
methods: Theis, Papadopulos-Cooper, Moench, Hantush and Cooper-Jacob. Some of the tests 
were manually analyzed with the Jacob Straight-Line method. 

Schafer casing storage method: 

In an attempt to determine if the initial portion of the curve used in analyzing the data was 
effected by casing storage, a method developed by Schafer (Ref. 3, pp. 233-234) was applied 
which provides an estimated time after which any casing storage effect becomes negligible. 

ic o.6(ce —d) 
. 

• 
where: 

• 
• 
• 
• 

tc  
dc  

d P 
Q/s 

= time, in minutes, when casing storage effect becomes negligible 
= inside diameter of well casing, in inches 
= outside diameter of pump column pipe, in inches 
= specific capacity of the well in gpm/ft of drawdown at time t c  

Alternative casing storage method: 

This is just an estimate of the volume of water in the casing and filter pack above the pump 
intake. Given this volume and the pumping rate provides the minimum amount of time before 
pumping the well dry. 

Casing volume: 

= 7c[(—
dID  

2 	
(
d,OD

) 2 ](TI – 
2 

Filter pack pore volume: 

, 

v = rc[(
d
!1-)2 (

dOD 
 d(TI – S)P 

' 	2 	2 

• 
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Where: 

dh 	= hole diameter 
dwID = well casing inside diameter 
dwOD = well casing outside diameter 
dt0D = pump tubing outside diameter 

= depth to water, below ground surface 
= depth to base of seal 

TI 	= depth to pump intake 
= estimated filter pack porosity 

Empirical method (modified from Jacob method): 

A transmissivity value can be estimated by using an empirical equation developed from the 
modified non equilibrium Jacob method (Ref. 3, p.1021). This method is provided purely as an 
estimate. 

For confined aquifers: 

T = — x2000 

where: 

T 	is in gpd/ft 
Q 	is in gpm 

is in ft 

Jacob Straight -Line Method: (Time -Drawdown) 

Another method of analysis that was selected was that developed by Jacob (Ref. 3, pp. 255-257) 
which is a modification of the Theis nonequilibritun equation. 

T  2640  
As 

	

where: T 	= transmissivity (gpd/ft) 
= pumping rate (gpm) 

	

As 	= slope of time-drawdown curve per log cycle (ft) 

• 
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• 

• 

2.1. B53W06D 

A 48-hour pumping test was initially conducted in this well. This test began as a constant-
discharge test but the discharge rate estimated from the step-drawdown tests was too high and the 
pumping rate had to be decreased several times during the test while maintaining a constant-
drawdown level. 

After allowing the well to recover another constant-discharge test was conducted based on the 
results of the first test. This test ran for 7 days of pumping and 1 day of recovery. 

Table 1 shows the data from the 2-day test. Table 2 show the data from the 7-day test. 

2.1.1. 2-Day Test 

Theis Recovery method: 

The data was analyzed with the Theis residual drawdoviin method using AQTESOLV (Ref. 2). 
Figure 3.1 is a semi-log plot of the recovery data with the residual drawdown, s', plotted against 
the ratio, t/t'. The time increases towards the left, therefore, that portion of the curve was used 
for the best-fit line. 

This yielded a value of 4.4 x 10 -3  ft2/min. 

Schafer casing storage method: 

First iteration: 

0.6(2.02 -0.75 2 ) 
t, = 	 = 20.6min 3. 0g9m/ 

From time-drawdown curve (Figure 3.2) @ 21 min. s = 32.5 ft. 

Second iteration: 

O. 6(2. 0 2  — 0. 75 2) 
IC= 

 3. 0 gp 	
= 22.3 min 

m / 
/32. 5ft 

From time-drawdown curve @ 22 min. s = 32.6 ft. 

30ft 

E-B-9 



0 ..6(2 . 02 _0 . 75 2) 
=  3. Ogp 	= 22.4 min m/ 

32.6fi 

Third iteration: 

From time-drawdown curve @ 22 min. s = 32.6 ft. 

Thus, the three iterations using Schafer's equation suggest that the casing storage effect would 
have become negligible at approximately 22 minutes. This indicates the initial slope provides an 
incorrect transmissivity value and the latter part of the curve should be used to determine 
transmissivity. 

Alternative casing storage method 

Casing volume: 

0 17 7 	0 063 
vc = 1CH)- 	

2 
d(59 –10.66) = 0.95 

2 

Filter pack pore volume: 

= 

 7C[
(-
075

:--)2  (
020
-) 2  159 - 56.7)0.20 = 0.19 

2 2 

Total volume above pump intake = v c  + vf = 0.95 + 0.19 = 1.14 ft 3  x 7.48 = 8.5 gallons 

Pumping at rate of 3.0 gpm => 8.5/3.0 = 2.8 minutes to pump out casing volume above pump 
intake. 

If this time were valid there should be a break in the drawdown curve at this point in time. There - 
is no change in slope at 2.8 minutes and the well did not pump dry in 3 minutes. Therefore, the 
water pumped out during the test was not only from casing storage. 

Empirical method (modified from Jacob method): 

Using the initial pumping rate and the maximum amount of drawdown before the pump started to 
cavitate, the estimated transmissivity would be: 

T = —
3.0

x2000 =133gpd I fi .-z1.2x10 -2 ft 2  /min 
45 

Using the final pumping rate and the drawdown at the end of the test, the estimated 
transmissivity would be: 

T
.5

x2000 = 67gpd I fi z16.2x10 -3 fi 2  I min 
45 
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• The following results are from using AQTESOLV. 

Theis method: 

This yields a transmissivity of 1.9 x 10 -3  ft2/min. (Figure 3.2) 

Papadopulos-Cooper method: 

This yields a transmissivity of 8.0 x 10 -3  ft2/min. (Figure 3.3) 

Moench method: 

This yields a transmissivity of 2.8 x 10 -3  ft2/min. (Figure 3.4) 

Hantush method: 

This yields a transmissivity of 1.8 x 10 -3  ft2/min. (Figure 3.5) 

Cooper-Jacob method: 

This yields a transmissivity of 2.4 x 10 -3  ft2/min. (Figure 3.6) 

• 
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0.6(2.02— 0.752) 
= - 

	
=16.5min 

1.00m 
8. Oft 

From time-drawdown curve @ 17 min. s = 7.6 

2.1.2. 7-Day Test 

Theis Recovery method: 
	 • 

The data was analyzed with the Theis residual drawdown method using AQTESOLV (Ref. 2). 
Figure 4.1 is a semi-log plot of the recovery data with the residual drawdown, s', plotted against 
the ratio, tit'. The time increases towards the left, therefore, that portion of the curve was used 
for the best-fit line. 

This yielded a value of 4.5 x 10 -3  ft2/min. 

Schafer casing storage method: 

First iteration: 

0.6(2.02 — 0.752) 
= 28.9min = 	  1. Ogpm

/1  
/ 
4ft 

From time-drawdown curve (Figure 4.2) @ 29 min. s = 8.0 

Second iteration: 

Third iteration: 

tc — 0. 6(2. 0 2 — O. 752) 
= 15. 7 min 

1.0gpm/ 

From time-drawdown curve @ 16 min. s = 7.5 ft. 

Thus, the three iterations using Schafer's equation suggest that the casing storage effect would 
have become negligible at approximately 16 minutes. This indicates the initial slope provides an 
incorrect transmissivity value and the .latter part of the curve should be used to determine 
transmissivity. There is a break in the slope at 30 minutes which maybe when the casing storage 
effect actually becomes negligible. Either way, the curve after 30 minutes should be used for 
further analysis. 

7. 6ft 
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Alternative casing storage method 

Casing volume: 

0.17 	0.

2  

063 
vc  =it[(-_) ( 	) 2 159 10. 66) = 0.95 

2  

Filter pack pore volume: 

[(-L
0 75

-)2  ( 
0 20 

vf  = It 	- 	--) 2 ](59 - 56. 7)0. 20 = 0.19 
2 	2 

Total volume above pump intake = v c  + vf = 0.95 + 0.19 = 1.14 ft3  x 7.48 = 8.5 gallons 

Pumping at rate of 1.0 gpm > 8.5 / 1.0 = 8.5 minutes to pump out casing volume above pump 
intake. 

If this time were valid there should be a break in the drawdown curve at this point in time. There 
is a slight change in slope at 8.5 minutes but the significant change in slope occurs at 30 minutes, 
so this method does not appear to provide useful results for this test. 

Empirical method (modified from Jacob method): 

Using the drawdown at the end of the test, the estimated transmissivity would be: 

1.5 
- x2000=113.6gpd/fi2z1.1x10 -Vt 2  /min 
26.4 

Jacob Straight-Line method: 

Applying the Jacob equation yields the following: 

Using the later portion of the curve (Figure 4.2): 

264x1.0gpm 
T = 	= 31.1gpd I ft 1-  2.9x10 -3 fi 2  /min 

8. 5ft 

• 

The following methods are from using AQTESOLV 

Theis method: 

This yields a transmissivity of 3.7 x 10 -3  ft2/min. (Figure 4.3) 

Papadopulos-Cooper method: 

This yields a transmissivity of 4.2 x 10 -3  ft2/min. (Figure 4.4) 

MoenCh method: 

This yields a transmissivity of 1.9 x 10 -3  ft2/min. (Figure 4.5) 
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Hantush method: 

This yields a transmissivity of 3.3 x 10 -3  ft2/min. (Figure 4.6) 

Cooper-Jacob method: 

Not analyzed due to drawdown response. 

The following two methods use data from observation wells completed in the same unit as the 
pumping well, B53W06D. 

Papadopulos -Cooper method: (using data from B53W04D) 

This yields a transmissivity of 1.8 x 10 -2  ft2/min. (Figure 4.7) 

Moench method: (using data from B53W04D) 

This yields a transmissivity of 1.4 x 10 -2  ft2/min. (Figure 4.8) 

Papadopulos -Cooper method: (using data from B53W07D) 

This yields a transmissivity of 1.7 x 10 -2  ft2/min. (Figure 4.9) 

Moench method: (using data from 353WO7D) 

This yields a transmissivity of 2.1 x 10 -2  ft2/min. (Figure 4.10) 
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• 2.1.3. Vertical Permeability 

The first step in analyzing the drawdown data in well B53W06S was to determine if any changes 
in the water level could be attributed to barometric effects. The second step was to correct the 
water level readings if barometric effects were present. Figure 4.11 is a plot of the barometric 
pressure readings from the St. Louis Airport. Figure 4.12 is a plot of the water level readings in 
well B53W06S during the pumping and recovery cycles of well B53W06D. The water level in 
well B53W06S appears to fluctuate with the barometric pressure. The barometric efficiency was 
then calculated for the well using a method described by Dawson and Istok (Ref. 4). The 
equation is as follows: 

where: 

BE = 
= 

Pa = 
kw  = 

Ah 
BE— 	x100% 

A(p. kw ) 

barometric efficiency 
change in head due to change in atmospheric pressure 
atmospheric pressure 
unit weight of water 

• 
Figure 4.13 is a plot of the barometric efficiency of well B53W06S. A straight line was fitted 
through the data which resulted in a barometric efficiency of 56 percent. Using this value the . 
water level readings in well B53W06S were corrected using the equation below and are shown in 
Figure 4.14. 

BE  p 
100% 

The plot shows the water levels recorded during both pumping tests and recovery cycles. During 
both tests when the pump was turned on the water level increased. This appears to be in 
response to a reduction in pore pressure resulting in a bouyancy effect which caused the water 
levels to rise. There appears to be no measurable response in well B53W06S due to pumping in 
well B53W06D. Therefore, the vertical permeability of the aquitard, Unit 3M, which overlies 
Unit 3B in the vicinity of wells B53W06D and B53W06S is approximately 9.8 x 10 4  cm/s. 
This is the value determined by laboratory analysis from samples collected when the wells were 
drilled (Ref. 1). 

• 
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2.2. M1 0-25D 

Theis Recovery method: 

The data was analyzed with the Theis residual drawdown method using AQTESOLV (Ref. 2 
Figure 5.1 is a semi-log plot of the recovery data with the residual drawdown, s', plotted again 
the ratio, tit'. The time increases towards the left, therefore, that portion of the curve was used 
for the best-fit line. 

This yielded a value of 2.6 x 10 -4  ft2/min. 

Schafer casing storage method: 

First iteration: 

0.6(2.02 -0.75 2) tc = 	 = 825 min • 0.05859m/ 

From time-drawdown curve @ 825 min. s = 30.5 ft. - 

Second iteration: 

h. 0.6(2.02-0.752) 
0.05gp 	=1258min ny 

• Using this method gives an unreasonable length of time before casing storage effects would be 
negligible and therefore does not provide any meaningful data. 

Alternative casing storage method 

Casing volume: 

0 17 	0 	063 
vc  = 7t[(-1---) 2  ( 

2  )
2 ](39 — 8.5) = 0.60 

2  

Filter pack pore volume: 

vf  .7[(0.;5), ( 0 . 20 )2](39355)020  ) 2 139-35.5)0.20 = 0.29 

Total volume above pump intake = v c  + yf = 0.60 + 0.29 = 0.89 ft 3  x 7.48 = 6.7 gallons 

Pumping at rate of 0.05 gpm => 6.7 / 0.05 = 133 minutes to pump out casing volume above 
pump intake. 

If this time were valid there should be a break in the drawdown curve at this point in time. There 
is only a slight change in slope at 133 minutes so the initial drawdown is only partially due to 
casing storage. Therefore, this method does appear to provide some useful results for this test. 

20fi 

30.5fi 



• 

Empirical method (modified from Jacob method): 

Using the initial pumping rate and the maximum amount of drawdown before the pump started to 
cavitate, the estimated transmissivity would be: 

0.05 
T = — x2000 =3.3gpd1 ft =3.0x10-4 .fi 2 / min 

30.5 

Using the final pumping rate and the drawdown at the end of the test, the estimated 
transmissivity would be: 

0.0 
T= 	

25 
 x2000 = 1.6gpd I ft :.-1.5x10 -4 fi 2  / min 

30.5 

The following methods are from using AQTESOLV • 

Theis method: 

Not analyzed due to drawdown response. 

Papadopulos -Cooper method: 

Not analyzed due to drawdown response. 

Mocnch method: 

Not analyzed due to drawdown response. 

Hantush method: 

Not analyzed due to drawdown response. 

Cooper-Jacob method: 

Not analyzed due to drawdown response. 

• 
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2.2.1. Vertical Permeability 

Well M10-25S shows no fluctuations in water levels corresponding to barometric pressure 
changes so the drawdown measured in the well can be attributed to pumping in well M10-25D. 
The method of analysis selected was that developed by Neuman and Witherspoon (Ref. 5). 

First the "effective" leakage through the aquitard is estimated using the ratio method, which is 
the ratio of drawdowns in both the aquitard and the aquifer at the same time and distance from 
the pumping well. From Figure 5.2 the observed drawdown (s') in well M10-25S at 800 minutes 
was approximately 0.065 feet. The drawdown in the aquifer (s) at the same time and distance was 
calculated as follows using the distance-drawdown method: 

264Q, 0.3Tt 264(0.025) 
 log 

0.3(2.8)(0.56) 
 — 6.6ft . s = 	 = 

r'S 	2.8 	(8.5) 2 (1x10 -5 ) 

s'/s = 0.065/6.6 = 9.85 x 10-3  

Using the transmissivity calculated in Section 2.3: T=2.8 gpzi/ft, assuming a storage coefficient 
of 1 x 1 0-5  , and the distance between wells of 8.5 feet, a non-dimensional time factor for the 
analysis is defined as: 

Tt 
t D  = 9.28x10 -5  (--7) = 9.28x10- 	

_ 
5( 

2.8(800) 
 ) 2.88x10 2  

Sr - 	 (8.5) 2 (1x10 -5 ) 

From Figure 3 (Ref. 5) and using tc, = 2.9x 10 2  and s '/s = 9.9 x 10-3  gives the following value t'D. 
= 8.5 x 10-2 . 

The diffusivity of the aquitard if given by: 

(14.1) 2  
a'=1.077x10 4 t . D 	= (1.077x10 4 )(8.5x10 -2 ) 800 228gpd/ ft 

where: z = 14.1 feet (the vertical separation between the well screens) 

Then the effective hydraulic conductivity of the aquitard is given as: 

K' =  , S 
 228( 	

1x10-4
)= 2.28x10 -3 gpd 1 ft 2. 1 x 10 -7 ft /min rz.1.1x10 -7  cm 1 sec 

10 

where: 

K' = permeability of aquitard 
a' = hydraulic diffusivity of aquitard 
s'  = storage coefficient of aquitard (assumed lx10 -4  from Walton (Ref. 6) 
b = thickness of aquitard • 

E-B - 18 



For the aquifer: 

• T _2.8gpd I ft .
1.5x10 -1  gpd I fi 2  

b 	18.7fi 

This is 2 orders of magnitude greater than for the aquitard. The value for the aquitard compares 
favorably with the laboratory analysis (Ref. 1) which gives a geometric mean value of 9.8 x 10 4  
cm/sec. 

• 

• 
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2.3. M13.5-8.5D 

Theis Recovery method: 	• 
The data was analyzed with the Theis residual cirawdown method using AQTESOLV (Ref. 2). 
Figure 6.1 is a semi-log plot of the recovery data with the residual drawdown, s', plotted against 
the ratio, tit'. The time increases towards the left, therefore, that portion of the curve was used 
for the best-fit line. 

This yielded a value of 8.4x10 -4  ft2/min: 

Schafer casing storage method: 

First iteration: 

O.  6(2. 02 _0.752) 75 2)  
tc =  

0.25gp 	— 82. 5 min m/ 

From time-drawdown curve @ 83 min. s = 12 ft. 

1 0ft 

Second iteration: 

0.6(2,02 -0.75 2) 

	

tc = 	 = 99 min O. 25gpm / 
/12fi 

From time-drawdown curve @ 99 min. s = 12.5 ft. 

Third iteration: 

0.6(2.02 — 0.75 2 ) 

	

= 	 = 103 min 0.25g9m/ 
/12.5ft 

From time-drawdown curve @ 103 min. s = 12.5 ft. 

Thus, the three iterations using Schafer's equation suggest that the casing storage effect would 
have become negligible at approximately 100 minutes. This indicates the initial slope provides 
an incorrect transmissivity value and the latter part of the curve should be used to determine 
transmissivity. 

Alternative casing storage method 

Casing volume: 

0.17 , 	0.063 , 
= 

r 	
— 	2  )" 37.5-12)= 0.50 
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Filter pack pore volume: 

v . ±0.75 )2 _ ( 0. 
) 2 137. 5 – 60)0. 20 = 0 

Total volume above pump intake = v c  + Vf = 0.50 + 0 = 5.0 ft 3  x 7.48 = 3.7 gallons 

Pumping at rate of 0.25 gpm => 3.7 / 0.25 = 15 minutes to pump out casing volume above pump 
intake. 

If this time were valid there should be a break in the drawdown curve at this point in time. There 
is no change in slope at 15 minutes. This does support the argument that the early drawdown 
data may be influenced by casing storage and should not be used. In addition, the water pumped 
out during the test was not only from casing storage. 

Empirical method (modified from Jacob method):• 

Using the initial pumping rate and the maximum amount of cirawdown before the pump started to 
cavitate, the estimated transmissivity would be: 

T.-
0.25 

x2000 = 22.2gpd/ ft 2.1x10 -2 ft 2  I min 
22.5 

Using the final pumping rate and the drawdown at the end of the test, the estimated 
transmissivity would be: 

0.20 
T = 	x2000 .1.7.4gpd I fi .,---1.6x10 -3 ft 2 / min 

23 

Jacob Straight -Line method: 

Applying the Jacob equation yields the following: 

Using the later portion of the curve (Figure 6.2): 

T= 
264x0.25gpm 

6.6gpd1 fi = 6.1x10 -4 ft 2  /min 
10fi 

The following methods are from using AQTESOLV 

Theis method: 

Using the early drawdown portion of the curve the type curve best fit yields a transmissivity of 
7.5 x 10-4  ft2/min. (Figuie 6.3) 

Papadopulos -Cooper method: 

Again using the early time drawdown data the best fit of the type curve yields a transmissivity of 
9.0 x 10-4  ft2/min. (Figure 6.4) 

Moench method: 

This yields a transmissivity of 6.0 x 10 -4  ft2/min. (Figure 6.5) 

E-B-21 



Hantush method: 

This yields a transmissivity of 7.1 x 10 -4  ft2/min. (Figure 6.6) 

Cooper-Jacob method: 

This yields a transmissivity of 7.1 x 10-4 ft2/min. (Figure 6.7) 

• 
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• 

• 

2.4. B53W09D 

Theis Recovery method: 

The data was analyzed with the Theis residual drawdown method using AQTESOLV (Ref. 2). 
Figure 7 is a semi-log plot of the recovery data with the residual drawdown, s', plotted against the 
ratio, tit'. The time increases towards the left, therefore, that portion of the curve was used for 
the best-fit line. 

This yielded a value of 6.6x10 -6  ft2/min. 

Schafer casing storage method: 

First iteration: 

0.6(2.0 2 -0.75 2  
=)  = 413 mm 0.1gpm/ 

The pumping portion of the test was completed around 105 minutes, so this method does not 
provide a valid estimation of casing storage effects when the water is basically all from casing 
storage. 

Alternative casing storage method 

Casing volume: 

20ft 

=[
(
0.17
- 

  

) 2  ( 

0 . 063 

2 
) 2 158. 5 – 5.25)=1.04 

2  

• 

Filter pack pore volume: 

0.75 , 	0.20 , 

	

V I = 	 — ) ]( 5 8 . 5 –57.5)0.20 = 0.41 
2 	2 

Total volume above pump intake = vc  + vf = 1.04 + 0.41 = 1.45 ft 3  x 7.48 = 10.9 gallons 

Pumping at rate of 0.1 gpm => 10.9 / 0.1 = 109 minutes to pump- out casing volume .above pump 
intake. 

This is approximately. how long the test was conducted before the pump started to cavitate and 
the test was stopped. All the water that was discharged can be attributed to casing storage and no 
pumping test analyses can be done using the drawdown data. 

Empirical method (modified from Jacob method): 

Using the maximum amount of drawdown before the pump started to cavitate, the estimated 
transmissivity would be: 

0.1 

	

T = 	x2000 =3. 85gpd 1 ft 7,  3.6x10 -4 ft 2  / min 
52 
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The following methods are from using AQTESOLV 

Theis method: 

Not analyzed due to drawdown response. 

Papadopulos-Cooper method: 

Not analyzed due to cirawdown response. 

Moench method: 

Not analyzed due to cirawdown response. 

Hantush method: 

Not analyzed due to drawdown response. 

Cooper-Jacob method: 

Not analyzed due to drawdown response. 
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Stratigraphic 	Columnar 
o 	Unit 	Section 
o. 1 

iLi 

0-14 

11-32 

•■■•4 19-76 
(3) 

9-27 
(3T) • •  

0-8 

• 

0-26 

10-29 . 	 . 

• 
7177  

0-6 

0-15 

10+ 

UNIT 2 
• Clayey silts, fine sands, commonly mottled 
with iron oxide staining. Scattered 
roots and organic material, and 
a few fossils. 

UNIT 3 
Silty clay with scattered organic blebs and 
peat stringers. Moderate plasiticity. Moist 
to saturated. (3T) 

Alternating layers of dark and light clay 
as much as 1/16 inch thick.  (3M)  

Similiar to upper silty clay. Probable un-
conformable contact with highly plastic 
clay. (38) 

UNIT 4 
Glacial clayey gravels, sands, and sandy 
gravels. Mostly chem. 

UNIT 5 
BEDROCK: Interbedded silty clay/shale, 
lignite/coal, sandstone, and sittstone. 
Erosionally truncated by glaciolacustrine 
sequences. 

UNIT 6 
BEDROCK: Hard, white to olive, well-
cemented, sandy limestone with 
interbedded shale laminations. 

FiLLITOPSOIL 

LOESS 
(CLAYEY SILT) 

GLACIO-
LACUSTRINE 
SERIES: 

SILTY CLAY 

VARVED CLAY 

CLAY 
, • - _ , " 

SILTY CLAY 

BASAL 
CLAYEY & 
SANDY 
GRAVEL 

CHEROKEE (?) 
GROUP 
(undifferentiated) 

STE. GENEVIEVE 

LIMESTONE 

Description 

UNIT 1 
Fill — Sand, silt, clay, concrete, rubble. 
Topsoil — Organic silts, clayey silts, wood, 
fine sand. 

Dense ., stiff, moist, highly plastic day. (3M lo  

Figure 2 	Generalized Strafigraphic Column 
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Client: 

Location: SLAPS 

DOE Fusrap 
• 

Bechtel National Inc. 

Project No .: 	14501-100-153 

B53W06D Recovery Test -- 2—Day Test 
R

e
s

id
u

a
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D
ra

w
d
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w

n
  (

ft
)  

10. 	100. 1000. 10000.1.E+051.E+06 
Time t/t' 

46. 

41.9 

37.8 

33.7 

29.6 

25.5 

21.4 

17.3 

13.2 

9.1 

5. 
1. 

DATA SET: 
6s6d-rl.dat 

01/03/94 

AQUIFER TYPE: 

Confined 

SOLUTION METHOD: 
Theis Recovery 

TEST DATE: 

12/3/93 - 12/6/93 

TEST WELL: 
853W060 

OBS . WELL: 
B53W06S 

TEST DATA: 

0 - 0.201 ft 3/min 

t pumping = 2880. min 

ESTIMATED PARAMETERS: 

T = 0.004391 ft 2  /min 

S' - 0.8082 
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Bechtel National Inc. Client: DOE Fusrap 

Project No.: 	14501-100-153 Location: SLAPS 

B53W06D Pumping Test -- 2—Day 
DATA SET: 
6s6d-pl.dat 

01/03/94 

0.001 
0.01 	0.1 

1000. 

0.01 

100. 

1. 	10. 	100. woo. loom. 
Time (m4110  

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 

Theis 

*TEST DATE: 

12/3/93 - 12/6/93 

TEST WELL: 
853W060 

OBS . WELL: 
B53W06S 

TEST DATA: 

0 •• 0.201 ft 3/min 

r - 14.4 ft 

rc - 0.08 ft 

rw - 0.25 ft 

ESTIMATED PARAMETERS: 
T - 0.001893 ft 2/min 

S - 8.415E-06 

00 



0.001 
0.01 	0.1 	1. 	10. 	100. 1000. 10000. 

Time (min) 

0.01 

1000. 

100. 

1 0. trl 
4.4 

t) 

••■11 

OWNI 

■■■1 
1 

1 11119 	1 1111111 . 1 111119 	1 11119 	1 1111111 	1 11114r 

■•.1 
•Mml 
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Figure 4.7 B53W04D: Papadopulos-Cooper  - Confined • 
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Figure 4.9 B53W07D: Papadopulos-Cooper - Confined 
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Figure 5.2 M10-25S: Drawdown & Recovery 
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Attachment  I - Tables 

Table 1 	B53W06D: Drawdown and Recovery Data -- 2-Day Test 

Table 2 	B53W06D: Drawdown and Recovery Data -- 7-Day Test 

Table 3 	M10-25D: Drawdown and Recovery Data 

Table 4 	M13.5-8.5D: Drawdown and Recovery Data 

Table 5 	B53W09D: Drawdown and Recovery Data 

Table 6 	B53W04D and B53W07D: Drawdown Data 
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WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

tn 
tnz • 
01-4C1" 
-1 6 

tri-i 
tn . 
tan 
ce • 
o_o_ 

W 
= zi 
1-41-0-1 
1-- 	r 

CN 3.5 3.5 Rad 
sample 

' 

• 

521.6_ 

3Ik501.6_ 

_I 

_ 

0.0-3.0 FT. 
1 I 	2/1), low moisture, 
, 	■ 	roots. 

■ 	I 

ORGANIC SILT - olive black 15Y 
abundant • 

Hole advanced to 93.5 
FT. with 9 in. OD 
hollow stem augers; 
samples taken with 
CM E split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline 

• 

Description of - 
0.0-23.0 FT. taken 
from B53W01S. 

• 

Description and 
classification by 
visual examination of 
samples. 

low plasticity, 

5- 
- 

- 

_ 

10- 

- 

" 

" 

15- 

- 

20- 

- 

_ 

A
I 

/ 

3.0-23.0 FT."CLAYEY 
(5Y 6/1) mottled 
blebs and stringers 
organic material; 
10 FT.; moisture 

• 

• 

SILT - light olive gray 
brown (10R 4/6) 

and black (Ni) 
low 'plasticity to 

FT. 

with reddish 
of iron oxide 

low moisture, 
increases 10-23 

. 

25 .  

30 

/ 

e 

23.0-53.0 FT. 
(5G 6/1-5/1), 
moderate plasticity. 

SIITY CLAY - greenish gray 
low to CN 5.0 5.0 moderate moisture, 

' 
CN 5.0 5.0 

CN 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53WO1D _ 
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JOB NO. 
153 

	

SHEET NO. 	'HOLE 
2 	OF 	3 	!B5 	s • 

Lii i • 

'I  

Ec 
cn 

r iet' 

3 
I tt i 

61 
Lalcj uiz 
cclu.: 
wice 

C-  I g 
cciu 
cf) 

: 

_I 
co 

LUCC  
)-. 

 WATER 
PRESSURE 

I LSTS = 
t: 
w 
0 

co 
LI 
t•-. • 
= p 	DESCRIPTION AND CLASSIFICATION 
a. 4. 
C ii 
E.co I 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

' 
X Id 
i jc)(-) cncnz' 

ortct-  . 
-.1 	cp 

cjia4cr) • 
Luct cc 

 • am_ 

2-zz. 
Ho-1H 
e- 

= 

ELEV. 

/ 
• 

• 

CN 5.0 5.0 . 

40 
. 

- 

CN 5.0 5.0 - 

45 

CN 5.0 5.0 48.5-51.5 FT. 	Sandy, saturated; varve-like 
Laminations 51.5-52.0 FT. 

50 

• 

471.6_ 
.5rt\ 	• i 53.0-81.5 FT. CLAY - greenish gray (5GY 

CN 5.0 5.0 4/1), highly plastic 	fat" clay, high 
content. 

moisture 

' 	55 

CN 5.0 5.0 
: 

60 

. 

• 

CN 5.0 5.0 .. 

65 

CN 5.0 5.0 4 

70 

CN 5.0 5.0 

• 
SS = SPLIT SPOON; 	ST = SHELBY TUBE; SITE HOLE NO. 

D = DENNISON; P = PITCHER; 0 = OTHER North of Coldwater Creek B53WO1D 

E-B-6() 
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153 	3 OF 3 B53W0 ID 
SA

MP
.  

AD
V.

1  
LE

N 
CO

RE
  

SA
M P

LE
 RE

C.
]  

C
O
R
E
 RE

C.
  

I  
BL
U
I
LI D

L '
''

  
I 

WATER 
P'R_ESSURE 

TESTS 
ELEV. 

DE
P
T
H
 
I
  

GR
AP

H
IC

S 

• DESCRIPTION AND CLASSIFICATION 
1.  •• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Cl) 	E 
cnz ' 
DI-4cl- 
—J 6 

CA21 
w • 
UJU, 
cc • 
00_ 

LI 
rzi 
I-IHH 
I-- 	r 

1 J ror 
I  7 

— 

_ 

CN 5.0 5.0 , 

80/ 

443) 31:5 
.4(  

rFaTy. (SaT4Y1 CLhAil  - with sand, dark 
g8r1e5en1s1h 5g 	 g4 	lo Finro. isture, 

1 
V plasticity, saturateillckveri  

CN 5.0 5.0 . 

85 ' 
l 	I 

• 

\I 
• 1 r 

CN 5.0 5.0 
I\ 

90, 
1 	• i 	• 

433.1_ I 

, °0.0_1 og  i.v5e- ?)L5c kFiriNiC2LATErrL Sof clay , fine to 	L.  - 
medium - grained sand, and gravel to 1 - 1/2 in. 

431.1_ t" major dimension; gravel _is mainly chert; 
\saturated. 	 r Refusal at 93.5 FT. 
Bottom of hole at 93.5 FT. 

Boring completed as a deep monitoring well. 
See as-built drawing for details. 

• 
• 

' 
• • 

( 	.D( 

--) 	--) 
• 

• 

,)1/ (A‘h • / 

• 
- / \ 

/ 0\ 

- 

• 

• 

SS = SPLIT SPOON; ST = SHELBY TUBE; SITE HOLE NO. 

D = DENNISON; P = PITCHER; 0 = OTHER North of Coldwater Creek B53WO1D 

E-B-61 
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JOB NO. 

153 

ISHEET 	NO. 	IHOLE 	NO. 	' 
I 	1 	OF 	1 	1 B5 

SITE 	 1 COORDINATES 

North of Coldwater Creek 	 N 3197 	E 1648 

ANGLE FROM HOR I Z 

Vertical  
BEAR 

I 
BEGUN 

11-4-87 

COMPLETED 

11-4-87 

DRILLER 

GEOTECHNOLOGY 

DRILL MAKE AND MODEL 

CAE 75 
SIZE 

9" 

OVERBURDEN 

27.5 

ROCK 	(FT.) TOTAL DEPTH1 

27.5 	1 
CORE RECOVERY ( FT a%) 

/ 

CORE BOXES SAMPLES EL . 	TOP CASING 

6 	527.0 

GROUND EL. 

525 

DEPTH/EL . GROUND WATER 	1DEPTH/EL. TOP OF ROCK 
u / 
X / 	 / 

SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: 	DIA./LENGTH 

2"/28.5' 

LOGGED BY: 

R.C. KISER 

wcc 1-1 
.0  

4 cn an
flp

,_
_A

ov
.

1 

L
C

O
R

E
 R

E
C

.i
 

8LI
Z

T
41

  

WATER_ 
PRESSURE 
TESTS  

ELEV. 

S94 c. 

D
E
P
T
H
 1  

H 
x 
2C- 
CC 
CD 

.0 
i 	DESCRIPTION AND CLASSIFICATION 
g 

4 
• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF  
DRILLING, ETC. 

C f ) 	Z  
cn z ' 
DI-4°- 
_J 	• 

CD 

CA—I 
cn • wcn 
Cc • 
DX- 

W_ _. 

z-zz 
1-11-1)-1 
1— E 

CN 4.5 4.5 

521.6_ 

. 

501.6 

497.1 

. 

- 

s ... 

- 

- 
- 

15 —  

20- 

. 

I 

0.0-3.0 FT. ORGANIC SILT - olive black (5Y 

Hole advanced to 27.5 
FT. with 9 in. OD 
hollow stem augers; 
samples taken with 
CM E split barrel 
continuous sampler. 

Borehole 
omma-logged by 
TMA-Eberline. 

• 

. 

- 

Description and 
classification by 
visual examination of 
samples. 

2/1), low moisture, low plasticity, abundant 
roots. 

.... 

,o0 
' 

AO 

3.0-23.0 FT. CLAYEY SILT - light olive gray 

10— 
 

(5`1 6/1) mottled with reddish brown (10R 4/6) 
blebs and stringers of iron oxide and black (NI) 
organic material, low moisture, low plasticity to 
10 FT.; moisture increases 10-23 F. 

. 

• 

. 

CN 5.0 5.0 

• 

CN 5.0 5.0 

CN 5.0 5.0 
, 

pN 5.0 5.0 

... 

/ 

/ 
/ 

23.0-27.5 FT. 5ELTY CLAY - greenish gray 
PG 6/1-5/1), moderate moisture, low to 
moderate plasticity. 

• 'O N 3.0 3.0 

' 
Bottom of hole at 27.5 FT. 

Hole completed as shallow monitoring well. 	See 
as-built drawing for details. 

. - 

SS = SPL I T SPOON; 	ST = SHELBY TUBE; 
D 	= DENNISON ; 	P = PITCHER ;  0 = OTHER 

I SITE 

North of Coldwater Creek 
HOLE NO. 

B53W01S 
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JOB NO. 

153 
SHEET 	NO. 

1 	OF 	3 
HOLE NO. 

B53W02D 
SITE 

North or Coldwater Creek 
COORDINATES 	 'ANGLE 	FROM HORIZ 

N 2855 	E 2928 	 I 	Vertical 
BEARING 

BEGUN 

11-20-8711-20-87 
COMPLETED DRILLER 	. 	 DRILL 

GEOTECHNOLOGY 
MAKE AND MODEL - 

CME 75 
SIZE 

9,, 
OVERBURDEN 

81.7 
ROCK 	(FT.) 

0.2 
TOTAL DEPTH 

81.9 
CORE RECOVERY (FT./) 

/ 
CORE BOXESSAMPLESEL. 

13 
TOP CASING 

517.5 
GROUND EL. 	IDEPTH/EL. GROUND WATER 

515 	li 	// 

DEPTH/EL. TOP OF ROCK 

81.7/433.4 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: 	DIA./LENGTH 

2"/83.5' 
LOGGED BY: 

R.C. KISER 
w , 

1-)-4 
o 

SA
M

P
.  
A

DJ
.1

1
 

SA
M

P
L

E
 R

E
C

.11
 

u) 
E B a

lP
ir

,  I WATER 
PRFSSURE 

IESTS 
ELEV. 

.S1.5 	1 

D
E

P
T

H
 1 

G
R

A
P

H
I C

S
 I 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

m  = 
v)z ' 
Oi-ta• • —J 	C. D 

•• tt)I--1 
(I) • 
WV, 
Ct • 
Curt_ 

UJ 	• 
EZZ 
1--11-41-1 
I— = 

CN 4.0 4.0 Rad 
sample 

510.3_ 

• 

495.6_ 

_ 

_ 

- 

10 

15 

20 

25 

3°  

I 	! 

I 	! 

I 	! 

I 	I 

• • 

0.0-4.8 
(5YR 

roots. 

i 

FT. ORGANIC SILT - brownish gray 
2/1), low to 

abundant Hole advanced to 81.9 
FT. with 9 in. OD 
hollow stern augers; 
samples taken with 
CM E split barrel 
continuous sampler. 

Borehole logged by 
TMA-Eberline. 

Description of 
0.0-19.5 FT. taken 
from Log of 
B53W02S. 

- 

' 	 . 

Description and 
classification by 
visual examination of 
samples. 

- 

moderate 
4/1) to olive black (SY 

moisture, low plasticity, 

.. 

• 

, 

/ 

1. 0 
/ 

4.8-19.5 
(5YR 

' 

FT. CLAYEY SILT - brownish_ gray 
gray (SY 6/1) 

reddish brown 
of iron oxide and 

moisture and 

at 9.0-11.i3 
101liallgy_ 

plasticity 

4/1) grading to light olive 
FT., mottled with 
_Ir.:1101rd stringers 

ma 1 	or 	terial; 
increase with depth. 

• 

. 00.
. 

/ 

g r 

0 

g r 

(SG 
19.5-41.0 FT. SILTY CLAY - greenish gray 

moisture, low 
to moderate 

6/1-5/1), moderate to high 
plasticity. 

ON 5.0 5.0 

ON 5.0 5.0 

C .0-  4.5 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W02D 
A 

E-B-63 
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!SHEET 	NO. 	'HOLE NO. 

1 	2 	OF 	•3 	1B53 
L

E
N

 C
O

R
E

 I  
SA

M
P

L
E

 R
E

C
.I  

CO
R

E
 R

E
C

.  
I  

WATER 
PRESSURE 
TESTS 

m 
u  )--I 
= 
c ce 
CD 

Is 
• DESCRIPTION AND CLASSIFICATION 
• V. 	 • I 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

,.
CO

I  
'
 R

E
CO

VI
  

mzca: 
C:11—I 	• —.I 	o 

m• 
Ulf) 

• CC •  a.o_ 

L—z-z 
1--0-11-1 
I— = 

rn
  

rn
  

OE
P1

 

40 
474.1_ 

/ 

- 

Iti( 

...L.." 

1111 

CN 5.0 5.0 

45 

50 

-55 

•7 

4571_  

41.0-58.0 FT. CLAY - greenish gray (5G Y 4/1) 
highly plastic 'rrif"-Elay, high moisture content. 

.. 

ON 5.0 4.5 

ON 5.0 5.0 

ON 5.0 5.0 

60 

65 

t 

, 58.0-81.7 FT. allalf,Lta - with samll 
amount of fine to very fine-grained sand, dark 
greenish gray (5G 4/1), high moisture, • 
moderate plasticity; contact with overlying clay 
unit very sharp; probable unconformity. 

• 

• 

, 
65.0-67.0 FT. Saturated. 	 - 

ON 5.0 5.0 

ON 5.0 4.0 - 

ON 5.0 5.0 

/ CN 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W02D 
E-B-64 



E-B-65 

S
A
MP
.  

AD
V.

1 

-- 

CO
R
E
 RE

C.
  

1 , 
WATER 

TESTS 

DE
P
T
H
 I  ---, 

u) 
L) 
H 
x 
n_ 
c 
cr 
0 

41 ._1 
i 	DESCRIPTION AND CLASSIFICATION 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

%  
C

OI
 

RE
CO

VI
  

cn = 
ci--112- 
_J' CD 

• • cnt•-■ 
• 

u.r.n 
Cc • 
CUL 

us 	• 
=zz 
1-4,--o--4 
1— r 

ELEV . 

. 

• 

433.4_ 
433.2 

- 

/ 
At approx. 76 FT. 
depth, ENMET 
registered SO% LEL; 
vented hole 10 
minutes and 
continued. 

. 

. 

, 

ON 2.9 1.8 

/ 
4 

81.7-81.9 FT. LIMESTONE - medium gray 

• 

•(N7-N6) limestone. .M=LIMESTON 
Bottom of boring at 81.9 FT. 

Boring completed as a deep monitoring well. 
See as-built drawing for details. - 

- 	l• 

').•K. . 	 .%; 
.i .,  

../ 	
-•.,'• 	

•.' 
,-. 

-4- - 

..• 

- 

, 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

0 .= DENNISON; 	P • PITCHER; 	0 = Ul HER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W02D 

• HOLE NO. 	I 
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GEOLOGIC DRILL LOG 
PROJECT 	• 

FUSRAP 	14501 
JOB NO. 

153 
'SHEET 	NO. 	'HOLE 	NO. 	i  

1 	1 	OF 	1 	1B53 
SITE 

North of Coldwater Creek 
COORDINATES 

N 2849 	E 2939 
ANGLE FROM MORI Z 

Vertical 
BEAR! 

----- 
BEGUN 

11 -5-87 
COMPLETED 

11-5-87 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9,, 
OVERBURDEN 

22.0 
ROCK 	( FT . ) TOTAL DEPTH 

22.0 
CORE RECOVERY (FT./7) 

/ 

CORE BOXESSAMPLESEL. TOP CASING 

5 	517.8 
GROUND EL. 

515 
DEPTH/EL. GROUND WATER 	rEPTH/EL. TOP OF ROCK 

I / 	 / 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/23.5' 
LOGGED BY: 

R.C. KISER 

1-- 1-4 
p 

IS
A

M
P

-A
D

V
.

1 

r hDE
LE
 RE

C.
'  

C O
R
E
 RE

C.
  

I Bil
lP

FN
..  WATER 

PR_ESSURE 
TESTS 

ELEV. 

cis 4 

DE
PT
H
 1 

L
Ic

s
  

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER 'LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

(f) 	E 
cilzw 
oo-rn 
_I 0  

c/-14 
ull. 
WW 
cc • 
cui. 

u.i 	. 
=zz 
HHH 
I— r 

N 4.0 3.8 

. 
 

510.6_ 

495.9_ 

493.4_ 

- 

- 
_ 

10— 

1. 
\ 

n 

_I I 
I 	1  

I 	I 
, 

 . 

0.0-4.8 FT. ORGANIC SILT - brownish gray 

Hole advanced to 22.0 
FT. with 9 in. OD 
hollow stem augers; 
samples taken with 
CME split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline. 

• 

. 1  

Description and 
classification by 
visual examination of 
samples.. 

I 	(5YR. 4/1) to olive black (Si 2/1), low to 
moderate moisture, low plasticity, abundant 
mots. 

■ 

CN 5.0 5.0 

4.8-19.5 FT. CLAYEY SILT - brownish gray 
(5YR 4/1) szading to light olive : ra 	SY 6/1) 
at 9.0-11.0 	T., mottled, with 	• • ••rown 
(10R 416) 	• 	- • • 	• • • 	. 	: ers of ir• . 	, 	• 	and 
black (NI) organic materia ; moisture and 
plasticity increase with depth. 

3 (L 

CN 5.0 4.0 

CN 5.0 3.5 

' , 

N 3.0 3.0 
19.5-22.0 FT. SILTY CLAY - greenish gray.  • 
(5G 6/1-5/1), moderate moisture content, low. 
to moderate plasticity. 

- 

Bottom of hole at 22.0 FT. 
.. 

Boring completed as a shallow monitoring well. 
See as-built drawing for details. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE 	NO. 	• 

B53W02S 
E-B-66 
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JOB 	NO. 	ISHEET 	NO. 

	

153 	I 	1 	OF 	2 
HOLE NO. 

B53W03D 

I ITE 

I 	North of Coldwater Creek 
COORDINATES 

N 2376 	E 2116 
ANGLE FROM HORIZ 

I 	Vertical 
BEARING 

'BEGUN 

4 1 - 1 2 -87 
COMPLETED 

11 - 12 -87 
DRILLER 

GEOTECHNOLOGY 	j 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9,. 
OVERBURDEN 

71.0 
ROCK 	(FT.) 

2.0 
TOTAL DEPTH 

73.0 
CORE RECOVERY (FT./Y.) 

/ 

CORE BOXESSAMPLESEL. 

11 
TOP CASING 

519.1 
GROUND EL. 

517 
DEPTH/EL. GROUND WATER 
2 / 
I / 

DEPTH/EL. 	TOP OF ROCK 

71.0/446.1 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2773.5' 
LOGGED BY: .  

R.C. KISER 

'A
T b

iT
A T

E1 
A

D
V
.
1
L
E
N
 
	

C
O
R
E
  

SA
M

PL
E

  R
EC

.'  
IC

O
R

E
 R

EC
.  

ptE
r

14
1  WATER 

PRESSURE 
i ESTS  

ELEV. 

D
E
P
T
H H 

= 
a (C 
C.D=  

• 
a 	DESCRIPTION AND CLASSIFICATION 
s •• 
I 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cr, 	r 
VIZ • 
C) 
—J 0 

• • ol--1 
(J1 	• 
Lan 
CC • 
CLCL 

Li, 	• 
EZZ 
HHH 
1— = 

1 

0.0-7.5 FT. ORGANIC SILT 

Hole advanced to 73.0 
FT. with 9 in. OD 
hollow stern augers; 
samples taken with 
CMt. split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline. 

Description of 
0.0-19.3 FT. taken 
from B53W03S. 

. 

Description and 
classification by 
visual examination of 
samples. 

N 3.5 3.5 Rad 
sample 

only 

509.6_ 

497.8_ 

- 

_1 

10 

15 

20 

25 

30 

. 0.0-2.5 FT. 	Olive black (SY 2/1), dry, 
slightly cohesive, low plasticity, abundant roots. 

2.5-7.5 FT. 	Grades to brownish gray (5YR 
4/1-3/1) with-slight increase in moisture 
content and plasticity. 0.0 on 

:53W03. 

, 

7.5-19.3 FT. CLAYEY SILT - light olive brown 

. 

(5Y 5/6) mottled with reddish brown 	1OR 4/6) 
blebs and stringers cif - 	 1) 
organic material, low moisture 	erzone, 
increases with depth, low plasticity. 

r 

/ 
/ 

19.3-40.0 FT. SILTY CLAY - medium greenish 
gray (5G 5/1), upper 2-3 TT. wet, moisture 
decreases with depth, low to moderate 
plasticity. 

. 
. 

N 5.0 5.0 

N 5.0 5.0 

CN 5.0 4.5 

SS = SPLIT 	SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W03D 
E-B-67 
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p  

cn C  v) 

g ccui 

ta:z
_ " 

—I  

uj  

CC 
cn 

cYflu. Laz:  

U CO 

l' 
CC 

 WATER 
PRESSURE 

TESTS 
 ELEV. 

= 
IE 
w 
c 

Cri 
U 
Ha 
i a 	DESCRIPTION AND CLASSIFICATION 
o_ a 
§ f 
CO i 

NOTES ON: 
WATER LEVELS,  
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

c> 
U0 

Ct  

cn 

--1 	6 

CA-I 
cf.) 	• 
Lan 
cr • o_o_ 

UJ 
rzZ 
1-6-41-i 
1—  E 

• , 

477.1_ 

or 

-2111 
/ 	1 

, 	

. 41111  

/ .../ 

. 

I 
- 

Refusal at 73.0 F 

CN 5.0 5.0 

' 40 	• 	40.0-56.5 FT. CLAY - medium to dark greenish 

• 

460.6_  

gray (5G 6/1-5/1) highly plastic "fat" clay. 

... 
45 

• 

SO 

• 
/ 

• • 

- 55 

ON 5.0 5.0 

N 5.0 5.0 

CN 

1CN 

5.0 5.0 

• 

, / 

60 

56.5-71.0 FT. 5a.TY CLAY  - with sand; olive 
black (5Y 3/1-2/1)moderate to high moisture, 
(lower +/- 6 FT. sa turated) ; low to moderate 
plasticity; contact with overlying clay very 
distinct, possible unconformity. 5.0 4.0 

496.1 

1111 

,.. • 
'

I 
0 I  i 

4 

ON 5.0 3.0 

ON 4.5 3.5 

444.1_ 

=NI 	71.0-73.0 FT. 1,110,5_1521S - medium gray = 	(N7-N6) limestone fragments mixed with 
overlying silty clay. 

- 
Bottom of hole at 73.0 FT. 

Boring completed as deep monitoring well. 	See 	- 
% - hiltit rir:Iwing fnr apt %.ile 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PiTCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 	_ 
HOLE NO. 

B53WO3D 
E-B-68 
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JOB NO. 

153 
SHEET 	NO. 	1HOLE 	NO. 

1 	OF 	I 	I B53W03S 
SITE 

North of Coldwater Creek 
COORDINATES 

N 2371 	E 2106 
ANGLE 	FROM HOR1Z 

Vertical 
BEARING 

BEGUN 

11-3-87 
COMPLETED 

11-3-87 
DRILLER 	

, 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

23.5 
ROCK 	(FT.) TOTAL DEPTH 

23.5 
CORE 'RECOVERY 	(FT./4) 

/ 

CORE BOXESSAMPLESEL. 

5 
TOP CASING 

518.9 
GROUND EL. 

517 
DEPTH/EL. GROUND WATER 
g / 
S / 

DEPTH/EL. 	TOP OF ROCK 

I 	 / 
SAMPLE HAMMER WEIGHT/FALL • CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/23.5' 
LOGGED BY: 	 - 

R.C. KISER 
Li,L.L 

,cc 
1--H  
.0 

0 S
A

M
P

.  
 A

D
C

/.  
II 

S.A
11

PL
E

_ R
E

C
.ii

 

BL
IZ

T
Liq

..  WATER 
PRESSURE 

1 ESTS 
ELEV. 

D
E

P
T

H
 

G
R

A
P

H
IC

S
  

S
R

rI
I-'

L  
1-

 

SI 
 

7 n 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

m  z 
cnz-,' 
Ol-4' 
.__I 	0  

•• (1-1 
tn • 
LLLJ 
tx • 
CUL 

U..I 	• 
=zz 
)--u-41-1 
1- r 

CN 3.5 3.5 

• 

• ' 

497.7 

I 

I 

I 	I 
I 	I 

1 	' 

0.0-7.5 FT. ORQA,MC SILT 

Hole advanced to 23.5 
FT. with 9 in. OD 
hollow stern au gers ;  
samples taken with 
CM E split barrel 
continuous sampler. 

Borehole 
gamma-led ne. by  

. 

31---  

• 

Description and 
classification b y  
visual examination of 
samples. 

509.5_  

. 	. 
 

0.0-2.5 FT. 	O l ive black (SY 2/1), dry , 
sli ghtly  cohesive, low plasticit y , abundant roots. 

2.5-7.5 FT. 	Grades to brownish gray (5YR 
4/1-3/1) with sli ght increase in moisture 
content andlalasticit y . 

- 
CN 5.0 5.0 

10 

15 

/ 
r 

/ 

7.5-19.3 FT. CLAYEY SILT - li ght olive brown 
( 5Y 5/6) mottled with reddish-ltor 	4/6) 

N 5.0 5.0 blebs and strin gers of  
organic material, low,m_cattias-ttyper zone 
increases with depth. 

. 

CN 5.0 5.0 
- 

, 1  
1 

CN 5.0 4.2 

• 493.5_ 

ifi) i 
/ 

/ 

19.3-23.5 FT. SILTY CLAY - medium greenish 
gray (5G 5/1), Lq—ira fi--SI"r. has hi gh moisture 
content, low plasticit y . 

Bottom of hole at 23.5 FT. 

Borin g  completed as shallow monitorin g  well. 
£'.e as-built drawin g  for details. 

' 

SS = SPL T SPOON; ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W03S 

• 

r 
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FUSRAP 	14501 
' JOB NO. 
I 	153 

'SHEET 	NO. 
[ 1 	OF 	3 

HOLE NO. 
B531' 

SITE 

South of Coldwater Creek 
COORDINATES 

N 2449 	E 2813 
ANGLE FROM HORIZ 

Vertical 
BEAR! 
____ 

BEGUN 
12-31-87 

COMPLETED 
1-12-88 

DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

80.7 
ROCK 	(FT.) 

0.3 
TOTAL DEPTH 

81.0 
CORE RECOVERY (FT./7.) 

/ 

CORE BOXESSAMPLESEL. 

12 
TOP CASING 

529.2 
GROUND EL. 

530 
DEPTH/EL. GROUND WATER 	DEPTH/EL. TOP OF ROCK 

Z 	/ 	 I 	80.7/448.8 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: D1A./LENGTH 

2"/78.5' 
LOGGED BY: 

R. C. KISER 

h 
.0 

c* cn IS
AM

P.
  
M
C

I 

'S
A

MP
L

E
 R

E
. 1 

CO
RE
 R
EC
.  

 
BL

if
tr

rN
" WATER 

PRESSURE 
iESTS 

ELEV. 

DE
PT

H 

,  
G
RA

PH
IC
S 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

CP Z  
cnz ' a_ 04-1 . _1 0  

• • 
V) • 
Lan 
cc • 
011- 1 . U.1 	- =zz 

1-1/-11-1 1-- 	= 
CN 3.5 1.0 

. 

SITE 

• 

516.5_ 

- 

- 

5 

10 

0.0-13.0 FT. 
silty clay fill 
li-r6iiin wiTh 
moist, cohesive, 
FT. consist 
moist, abundant 

• 

RUBBLE AND FELL - dominantly 

3 
Hole advanced to 13.5 
FT. with 6-3/4 in. 
OD hollow stem 
augers; samples taken 
with CME split barrel 
continuous sampler. 
Reamed hole to 14.0 
FT. with 12 in. 
diameter flight augers 
and set 15 	T. of 10 
in. diameter 
conductor casing. 

• 
Sample No. 1 (0.0-3.5 
FT.) relinquished to 
TMA/Eberline for 
testing. 
Borehole 
gamma-logged 
TMA-Eberline. 

After casing grout 
cured, continued 
advance with 9 in. 
diameter hollow stem 
augers to 81.0 FT.  
Samples taken with 
CM E split barrel 
continuous sampler; 
set 2 in. well with 
screen at 67.7-77.7 
FT. 

Description and 
classification by 
visual examination of 
samples. 

HOLE NO. 

B53WO4D 

A- 
 

material in various_shades_sif___. 
minor amounts of red and yellow; 

variable plasticity; - upper +/- 
of brownish black organic silt, 

roots. 

- 

• 

CN 5.0 5.0 

CN 5.0 5.0 

• 

- 

15— 
. 

- 

- 

_ 

2ø-
- 

- 

- 
• 

257 
- 
- 
- 

- 

30^ 
- 

- 

- 

- 

-/ 

(5Y 
(10YR 
mottled 
of iron 

V 

. 

13.0-44.0 

plasticity, 

FT 
6/1) gradually 

5/2-4/2) 
with 

oxide 

--) ( 

.-- 	\: .5  - 	1 
\ 

- 
..v., ' 

CLAYEY SILT - light olive gray 
yellowish brown 

randomly 
4/6) patches 

moderate 

n 

. „ 

. 

• 

, 

' 

stiTf. 

Coldwater 

grading to 
at +/- 25 FT.; 

reddish brown (10R 
(?); moderate moisture, 

. 
0- 

).e !  .; 	.., 
, 	. 

• • 

Creek South 

/ 

• 

of 
SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
0 = DENNISON; P = PITCHER; 0 = OTHER 

E-B-70 
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153 
SHEET NO. 

2 OF 	3 
HOLE 	NO. 	I 

1353W04D 

v.) SA
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.-•, 	. 

DESCRIPTION AND CLASSIFICATION 
MITES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn 
cnzo: 
OH 
—1 6 

(A-4 
cn • 
u.r.r: 
cc • 
fl.CL 

w 
rzZ 
I-0-0-1 )— r 

ELEV. 

• 

40 

485.5_ 

45 

50 

474.57.  

60 

65 

70 

/ 

g p 
• 

• 

' 

- 
- 

...-0, 
1) ) 

ON 5.0 5.0 

ON 	5.0 5.0 

/ 
, 

44.0-55.0 FT. CLAY - greenish gray (5G Y  
to high 6/1-5/1), low moisture, moderate 

plasticity, stiff. 

. 

• 

ON 	5.0 5.0 

ON 	5.0 5.0 

• 

' 

0' 

10  

/ 

55.0-80.7 FT. SILTY CLAY - dark olive gray 
plasticity, 
FT.; contact 

(5G 4/11, high moisture, moderate 
soft, highly compressible to + \ - 70 
with overlying clay unit is very distinct; 
possible unconformity. 

. 

. 

70.0-80.7 FT. 	Less moisture, stiff. 

0N5.0 3.5 

ON 	5.0 - 3.0 

CN 	5.0 5.0 

ON 	5.0 5.0 

SS = SPLIT SPOON; ST = SHELBY TUBE; 

O = D5NN ION: P • PITCHER; 0 . OTHER 

SITE 

South of Coldwater Creek 
841.E 	NO. 

B53W04D 
-B-71 
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JOB NO. 

153 
'SHEET 	NO. 

I 	3 	OF 	3 
HOLE NO. 

B53 

(c) u.) 

ciz 

cr  
0 
u 

rcil u  

a_ 

(r) 

cu r= 

Jo LaZ 
-..r 

IL/ cc 
U 	CO 

Luce  
Celt! 
o 
UE) 

_ 	sTsEuR 
r 	

R  E 
, ,,r, 

1 mSTS 
ELEV. 

= 
1-  a_ 
w 
o 

cn 
u 
H 
= 
o_ c 
CC 
0 

DESCRIPTION AND CLASSIFICATION 

-J 

	

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

= (f)Cf)Z,,. 

(--' 

 • 	• 
crT 
can 
CC • 
a.a. 

L'..jzZ 
1-0-11-1 
I-- 	= 

448.8_ 
448.5- 

,.. \ 	• , 

' 
,. 

71-.- 

80 -
0 

• ./ 
/ 

78.0-78.5 FT. Small amount of 
gravel imbedded in clay. 

sand and 

. 

. 0  

. 	• 

ON 2.5 2.5 

gray 	r  

• 

, 

/ 
- 

• 

. 

-1 80.7-81..0 FT. LadzsapliE - yellowish 
V5Y 7/2), hard, moderately weathered. 
Bottom of boring at 81.0 FT. 

After completion, set 2 in. diameter SS 
monitoring well with screen at 67.7-77.7 FT. 

— 

0 	/ 

■ j  (60 	
• 

.• V1>•: 
• IA. 

. 

. 

• 
SS = SPLIT SPOON; ST = SHELBY TUBE; 
D = DENNISON; P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W04D 
E-B-72 
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JOB NO. 	iSHEET 	NO. 

	

153 	_I 	1 	OF 	2 
HOLE NO. 

B53W04S . 
SITE 

Ballfield 
COORDINATES 	 'ANGLE 	FROM HORIZ 

N 2443 	E 2803 	 I 	Vertical 
BEARING 

BEGUN 	. 

2-31-87 
COMPLETED 

1-8-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME-45B 
SIZE 

9,, 
OVERBURDEN 	' 	ROCK 	(FT.) 

49.0 
TOTAL DEPTH 

49.0 
ORE RECOVERY 	(FT./4) 

/ 

CORE BOXESSAMPLESEL. 

6 
TOP CASING 

529.2 
GROUND EL. 

529 
DEPTH/EL. GROUND WATER 
; 	23.0/506.4 02/11/88 
Z / 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 LB/30 IN. 
CASING LEFT 	IN HOLE: DIA./LENGTH 

2' DIA./48.5' 
LOGGED BY: 

G. CHERRY 

iii 	. 

H 
.ca 

FS
-A

IM
P.

  

A
11

13
  

I
 C

O
R

E
 R

E
C

.  

BIN
IT
V

 

WATER 
P Fi 1  VSSTUR E S  

ELEV. 

S79 4 

D
E

PT
H

 

G
R

A
P

H
IC

S
 

I  m 
a DESCRIPTION AND CLASSIFICATION 
"Al 
z 
r 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

m E 
LnZ • 
01-40- 

0 

••  (fl-I 
u) • 
WU) • 
CUL 

LU 	• 
=zz 
i-41-11-1 
I— E 

: 
516.4_ 

10 

15— 

20 

25— 

30— 

:•:•:-: •:•:+: 
•:- :•:•:-*. 

-:-:-:-: :•:-:-:. :•:%:.•:••• -:-:-:-: w,... 
I.:X. ...vvv -:•:-:•: 
"'Ant 

.-:-X-: •••;-x •I■I'm*. 
X* 
M 
I-I•X• -:-:-:-: :-: 

0.0-13.0 * FT. FILL 

Advanced hole to 14. 
FT. with 12 in. 
diameter Flight 
Augers and set 15.0 
FT. of 10 in. diameter 
conductor casing, no 
sampling. 
This well is nested 
with well No. 
B53W04D, and drill 
log to 13.5 FT. is 
taken from log of 
B53W04D. 

Borehole 
gamma-logged by 
•MA-Eberline. 

Hole advanced past 
15.0 FT. with 9 in. 
OD hollow stem 
augers, disturbed 
samples taken with 2 
in. split spooni(2 FT. 
long). 

23.0 FT. Water level 
taken after standing 
over weekend with 
augers set at 49.0 FT. 

.$$$: 
 

- 

/ 1 

01 

4/1 

P 

13.0-44.0 FT. CLAYEY SILT - mottled light 
olive gray (5Y 6/1) with dark yellowish orange 
(10YR 6/6) blebs and stringers of iron oxide 
plus scattered stringers of black (Ni) organic 
material, low to moderate moisture content 
(increased with depth), low - moderate 
plasticity. 

• 

SS 2.0 1.9 

, 
SS 2.0 2.0 4-3-4 

6  

SS 2.0 1.8 5-6-7 
6  

SS 2.0 1.0 0-10-13 
1.5 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Ballfield 
HOLE 	NO. 	 , 

B53W04S 
E-B-7 
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JOB NO. 

153 

SHEET 	NO. 	HOLE 	NO. 
2 OF 	2 	B53N ' 	S 

FLA
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P
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DESCRIPTION AND CLASSIFICATION 

1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

1 Cf) 	r 
cnz • 
01-01- 

CD 

• • 
Cf1-1 
cn • 
us.n 
CC • 
CUL 

w 
rzZ 
HI-0-1 
I— = 

• .... 

485.4 

- 

- 
- 

_ 

40— 
_ 

T 

/ 

/ 

Description and 
classification by 
visual examination, 
using Rock Color 	. 
Chart (GSA, 19 	• 

I 

11111 
HOLE NO. 

B53W04S 

ss 2.0 2.0 7-11-13 
12 

SS 2.0 2.0 5 - 6 - 8 
10 

480.4_ 

. 

4. 

1.1.0 
.../ 

‘/ 
0 44.0 - 49.0 FT. ,SILTY CLAY - mottled greenish 

5/2), stiff, gray (5G 6//) light olive gray (5Y 
moist, moderate plasticity. 

, 

. 

Bottom of hole at 49.0 FT. 

Boring completed as a shallow monitoring well. 
See as-built for details, 

• 

. 

' 

• 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Ballfield 
E-B-74 
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JOB NO. 	'SHEET 

153 

	

NO. 	IHOLE 	NO. 

1 	1 	OF 	3 	ill53NV05D 
SITE 

North of Coldwater Creek 
COORDINATES 

N 2384 	E 1522 
JANGLE 	FROM HOR1Z 

Vertical 
BEARING 

BEGUN 

11-9-87 
COMPLETED 

11-9-87 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

83.2 
ROCK 	(FT.) 

0.3 
TOTAL DEPTH 

83.5 
CORE RECOVERY (FT./)"CORE 

/ 

BOXESSAMPLESEL. TOP CASING 

13 	519.8 
GROUND EL. 

518 

DEPTH/EL. GROUND WATER 
; / 

/ 

DEPTH/EL. TOP OFROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/83.5' 
LOGGED BY: 

R. C. KISER 

IS
AM

P.
  
A
DV

.
1 

M
P
L
E
 RE

C.
'  

IC
OR

E 
RE
C.
  

BL I
Z

P V
1  WATER 

P RrEESsSTUsR E 

ELEV. 

R17 Q 

D
E
P
T
H
 (..)Cf)  H 

= 
a. 
CC 
cc 
LD  

IL, 
ti: 	DESCRIPTION AND CLASSIFICATION 
c 

. 
U 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

tn  = 
(AZ • 
CHCL  
-J 	' LD 

• ' co-1 
(1) 	• 
Lan 

• (X • cLa. 

La 	• 
L-ZZ 
1--ii-o--4 
I- = 

CN 3.5 3.5 Rad. 
sample 

• 

, 

512.9_ 

.504.4_ 

490.9_ 

_ 

„i i 
1  „ 

1 I I 

0.0-5.0 FT. ORG AWC SILT • grayish brown 

Hole advanced to 83.5 
FT. with 9 in. OD 
hollow stem augers; 
samples taken with  
CM E split barrel 
continuous sampler. 

Borehole 
gamma- l ogged . by 

Description of 0-27.0 
FT. taken from 
B53W05S. 

• 

- 

- 

. 

Description and 
classification by 
visual examination of 
samples. 

(5YR 3/2), slightly clayey, low moisture, low 
plasticity, abundant roots in upper 2 FT. 

• 

.. 

- 

.- 

- 

10- 
, 

, 

- 
..- 

15_ 

-i 

-i 

-■ 

20-. 
.1 

- 

25- 

30 

/ 5.0-13.5 FT. CLAYEY SILT - light olive brown 

. , 

Ubs5/a6n)d  mstortitnIgednwoittlirroenddoixshdeb rowdnbcrc IR (4146 . 

organic material; low to moderate moisture, 
moderate plasticity, thir... x_cd_ahells_ 
FT. 
— 	 „ 

,„..0. e- 

9 

. 
• 

• 

• 

' 

13.5-27.0 FT. SANDY SILT - dark greenis13 1"( 
.... gray (5G 4/1-S/1), with clay and moderate 	\ 

amount of fine to very fine grained sand; 
moderate moisture, cohesive, low to moderate 

• plasticity; scattered shell fragments; saturated 
at 25.0-27.0 FT. • n. 

i 	• 
U 

1\ 
1 	t 

\ . 
\ 

• 

ON 5.0 3.0 

/1  / 

/.. 

27.0-44.0 FT. SILTY GLArT7e-er-lish gray 
(5G 6/1), moderate moisture, moderate 
plasticity, cohesive. 

ON 5.0 5.0 

ON 5.0 5.0 

- 
SS •: SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W05D 
E-B-75 
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PRESSURE 

TESTS 

D
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cn 
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H 

a. 
crc 
C.D 

i• 
• 

DESCRIPTION AND CLASSIFICATION 

P i 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

viz • 
or- ia- 

•  —I - 	LD 

• (n• 
WU) 

• •Cc a_o_ 

=z-Z 
i--0--11-4 
I— = 

ELEV. 

473.9_ 

448.9_ 

. 

40 

45 

50 

-.55 

60 

65 

/ 

..01 
7 

7 

, 

, 

. 

. 	
. 

3147 

?A 

III 

II 

CN 5.0 5.0 

CN 5.0 5.0 
44.0-69.0 FT. CLAY - greenish gray (5GY 
4/1), highly Plastic, "fat" clay, high moisture 
content. 

• 

. 

N 5.0 5.0 

N 5.0 5.0 . 

CN 5.0 5.0 

ON 5.0 5.0 

ON 5.0 4.5 

70 
i 

1 

69.0-78.0 FT. ,SAND 	CLAY  7 with silt, dark  
greenish gray 

spots,  
(5G 

/ 	saturate  cl5
411), very 

 

. 

ON 5.0 4.0 

ss = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 	 * 

North of Coldwater Creek 
HOLE NO. 

B53W05D 
E-B-76 
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WATER 

DE
PT

H H 
x 
a. 
CC 
CC 
LD 

P R kSsSTUSR E  
L 

DESCRIPTION AND CLASSIFICATION 
ic 
CC 
X 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn 
cazo ; 
-J 	LI 

C/1-.1 
(f) 	• 

CC • 
O.J3- 

w 
EZ).-L: 

I— E 

ELEV. 

• 

- 

439.9_ 

434.7_ 
434.4- 

I  

- 

0 
0 	.  

coarse 
ent  .02 

very  
y. 
!=e-AnecItielWral 

OA 	clay; saturated, no cohesion, no plasticity. 

PA VA 

.. 
r 	- 

ON 5.0 4.5 • 

-■ 

• 

83.2-83.5 FT. LIMESTONE  - medium gray 

• 

(N6) hard, well-cemented. 
Bottom of boring at 83.5 FT. 

- 
Boring completed as a deep monitoring well. 
See as-built drawing for details. 

• 
• 

SS = SPLIT SPOON; ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

North of Coldwater Creek  
HOLE NO. 

B53W05D 
E-B-77 
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JOB NO. 
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SHEET NO. 

1 	OF 	1 
MOLE NO. 

B5 
SITE 

North of Coldwater Creek 
COORDINATES 

N 2369 	E 1530 
ANGLE FROM HOR I Z 

Vertical 
BEA 

__ 
BEGUN 

11-6-87 
COMPLETED 

11-6-87 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

sv. 
OVERBURDEN 

28.5 
ROCK 	(FT.) TOTAL DEPTH 

28.5 
CORE RECOVERY (FT./X) 

/ 
-CORE BOXES SAMPLES EL. TOP CASING 

6 	520.5 
GROUND EL. 

518 
DEPTH/EL. GROUND WATER 

/ 
Z / 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/31.5' 
LOGGED BY: 

R. C. KISER 
LI, 

)-¢ 

.0  

u4 SA
MP
.  
A
DV

.
1 

CO
RE

  R
EC

.
]  

CL..
.  

B
LIM

P L
ikr

.  WATER 
PRESSURE 

TESTS 
ELEO. 

_111 S 	n 

D
E

P
T
H

]
 

GR
A
PH

IC
S 

L. 
i'.. 	DESCRIPTION AND CLASSIFICATION 
E 
r 

NOTES ON: 
WATER LEVELS, 
LATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

m  = 
U)Zta: 
cni-I 
_1  6 

•• cra--■ 
U) • 
'at> Cc • 
CLCL 

LAI 	• 
mzz 
1-41-+-1 
I— r 

CN 3.5 3.5 

513.0_ 

504.5_ 

• 

491.0 

. 

- 

' 

' 	' 	' 
I 	I 	I 
iii  

I 	I 	i 
ili 

. 	; 

0.0-5.0 FT. ORGANIC SILT - grayish brown 

Hole advanced to 28.5 
FT. with 9 in. OD 
hollow stem augers; 
samples taken with 
CME split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline. 

.0 

q 

1 

Description and : • 
classification by 
visual examination of 
samples.• 

I 

I 

(5YR 3/2), slightly clayey, low moisture_, low 
plasticity, abundant roots in upper 2 FT. 

.... 

CN 5.0 . 5.0 

_ 
- 

- 

• 

. 

- 

- 

1 

.1 

-- 

..f 

- 

, 

/ 1  1 

, 

5.0-13.5 FT. CLAYEY SILT - light olive brown 
( 5Y 5/6) mottled with reddish brown (10R 4/6) 
blebs and stringers of iron oxide and black (Ni) 
organic material; low to moderate moisture, 
moderate plasticity, thin layer of shells at 11.5 
FT. 

• 

CN 5.0 5.0 

CN 5.0 5.0 

' 

• 
. 

. 	' 

• 

' 
. 

. 

13.5-27.0 FT. SANDY SILT - dark greenish 	3- 
gray (5G 4/1-3/1), with clay and moderate 
amount of fine to very fine grained sand; 
moderate moisture, cohesive, low to moderate 
plasticity; scattered shell fragments; saturated 
at 25.0-27.0 FT. 

• 

ON 5.0 5.0 

CN 5.0 

- 

3.0 

, 489.5_ 
1\ 

1  ./ 

27.0-28.5 FT. SILTY CLAY - greenish gray 
(5G 6/1), moderate moisture, moderate 
plasticity, cohesive. 
Bottom of boring at 28.5 FT. 

Boring completed as a shallow monitoring well. 
See as-built drawing for details. 

. 

SS = SPLIT SPOON; ST = SHELBY TUBE; 

ID = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

North of Coldwater Creek 
HOLE NO. 

B53W05S 
E-B-78 
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JOB NO. 

153 

SHEET NO. 

1 	OF 	3 

HOLE 	NO. 	1 
B53W06DI 

BEARING 	: 

I 
SITE 

South of Coldwater Creek 

COORDINATES 

N 2258 	E 2298 

ANGLE FROM HORIZ 

Vertical 

BEGUN 

1-7-88 

COMPLETED 

1-14-88 

DRILLER 

GEOTECHNOLOGY 

DRILL MAKE AND MODEL 

CME 75 

SIZE 

9" 

OVERBURDEN 

77.1 

ROCK (FT.) 

0.3 

TOTAL DEPTH 

77.4 

CORE RECOVERY 	(FT./) 

/ 

CORE BOXESSAMPLESEL. 

14 

TOP CASING 

527.0 

GROUND EL. 

527 

DEPTH/EL. GROUND WATER 

Z 	/ 

DEPTH/EL. 	TOP OF ROCK 

77.1/450.2 

SAMPLE HAMMER WEIGHT/FALL CAS HG LEFT 	IN HOLE: DIA./LENGTH 

10 IN./15 FT., S40 PVC 

LOGGED BY: 

R. C. KISER 

w . 

1— H 
.0 

Li) SA
MP
.  
RO

Y.
  II

 

SA
MP
L
E
 RE

C
A WATER 

TESTS 
PRESSURE  . 	 _  

ELEV.' 

S77 A 

DE
PT
H 

U) 
C..) 
H 
2 
ct. 
C 

LD=  

a 	DESCRIPTION AND CLASSIFICATION 
= 
'a 
1 

tnz 
 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

%  
CO

I  
RE
CO
W  

tr) 	
• 

0Ha: 
-J 	LD 

• • crk-i 

	

Cl) 	• 
LW) 
CC • 
CLO- 

LAJ 	• 
EZ2 
HHH 
0- E 

CN 3.5 1.0 

• 

• 

• 

• 

514.3_ 

• 

494.3_ 

1.0 

"- 

15 — 

- 

- 

- 

- 

20 — 

- 

- 

- 

- 

25 — 

' 

- 

- 

- 

30 — 
, 

- 

:::V.: 
:•:-..; 
•••••••: 

:-:-:-:. 
-:-:-H 

•:-Mo. ...,!•.:: 
--:-:-:. 
-'-'-:-:-: -.v.;  
:-:-:•:. 
:::::::i 
***: 
K::::: 

-:-:-:. 

-74;.:,0. 

0.0-13.0 FT. (estimate) RUBBLE AND FILL - 

Advanced hole to 18.5 
FT. with 6-3/4 in. 
hollow stern augers; 
samples taken with . 
CME split barrel 
continuous sampler 
and Shelby Tube. 
Note: 
Rubble/natural 
ground interface had 
to be estimated due 
to poor recovery 
(attributed to a piece 
of wood blocking 
augers); reamed hole 
with 12 in. diameter 
flight augers and set 
conductor casing 0.0 
15.0 FT.; estimated 
maximum depth of fill 
at 13.0 FT. 

Sample No. 1 
(0.0-3.5) relinquished 
to TMA/Eberline for 
testing 

Hole advanced past 
14.0 FT. (bottom of 
conductor casing) 
with 9 in. OD hollow 
stern augers, 
disturbed samples 
taken with 2 in. split 
spoon. 

After casing grout 
cured, continued 
advance to 77.4 FT. 
with 9-in. diameter 
hollow stem augers; 
samples taken with 
CME split barrel 
continuous sampler. 

Borehole 
gamma-logged• by 
TMA-Eberline. 

Description and 
classification by 
visual examination of 
samples. 

various shades of brown and gray clayey fill 
material with cobbles, gravel, wood. 

' 

• 

ON 5.0 2.5 

ON 5.0 1.5 

% 

./ 

13.0-33.0 FT. CLAYEY srur - light olive gray 
(SY 6/1) mottled with reddish brown (10R 4/6) 
patches and stringers of iron oxide; moderate 
moisture, moderate plasticity. 

. 

• 

CN 5.0 0.0 

, 

• 

CN 5.0 5.0 

33.0-39.0 FT. SILTY CLAY - greenish gray 
(SGY 6/1), stiff, low to moderate moisture, low 
to moderate plasticity. CN 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W06D 
E-B-79 
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>-'w  
WATER 

PRE 
STS i t 

ELEV. 

D
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u 
I-I W 
Z a 
CL T. lif  

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF  
DRILLING, ETC. 

o> 
up 

u 
xLii 

Ce 

cn -z 
cn.1: 
o 	•  —I 

ciii-4 
cn • 
wcn • CC• 

w _ ._. 
zezz 
i-u-4-4 
I-- 	= 

• 

- 

- 

488.3_ 
-. 

40 

45 

50 
476.5_ 

/ 

0 . 

1 

At +- 61 FT., slight 
odor, nothing 
registered on Enmet. 

At +- 68 FT., slight 
odor, registered 15% 
LEL on Enmet. 

a 
HOLE NO. 

CN 5.0 5.0 39.0-50.8 FT. CLAY - greenish gray (5GY 
6/1-5/1), low moisture, moderate to high 
plasticity, stiff. 

5.0 5.0 

CN 5.0 5.0 

/ 

.55 

60 

/ 0, 50.8-77.1 FT. 5ILTY CLAY - olive gray (5Y 
4/1), high moisture, low to moderate plasticity, 
near saturation in several tones; very ilistiii‘t 
contact with overlying clay unit. 

• 

• 

• 

• 
67.0-69.8 FT. Crumbly, shaly texture. 

69.8-73.5 FT. 	Less moisture, stiff. 

73.5-74.4 FT. 	Layer of olive green (5GY 
3/2-2/2) sand, partially cemented, hard, few 
travels. 

• I 

CN 5.0 3.8 

• 

CN 

C 

5.0 

5.0 

3.5 

5.0 i 
r.., 

-,, 

CN 5.0 5.0 1 

70 

SITE 
/ CN 3.4 3.4 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; P = PITCHER; 0 = OTHER South of Coldwater Creek B53W06D 1 
E-B-80 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

*/.  
C

OI
 

RE
CO

VI  

tn tnz • 
cn—ta- 
_., CD 

cri--+ cn • 
Lail •• 	cc• 
MIL 

Lu =z•Z 
HHH 
1— r 

ELEV. 

• 

• 

450.2_ 
449.9— 

. 	, 

-.."' 
../ 

- 

77.1-77.4 FT. LIKESTONB 
Bottom of boring at 77.4 FT. 

After completion, set 2 in. diameter monitoring 
well with screen at 60.2-70.2 FT. 

• 

s • SPLIT SPOON; 	ST 	ig SHELBY 	TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOIF 	Nn. 

B53WO6D 
E-B-81 
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153 	1 1 OF 	2 )1350 
SITE 

Bal!field 	

COORDINATES NATES 

N 2261 	E 2313 	

IANGLE FROM HOR I Z IBEA 

I 	Vertical 	I 	- -- 

BEGUN 

1-7-88 

COMPLETED 

1-13-88 

DRILLER 

GEOTECHNOLOGY 

DRILL MAKE AND MODEL 

CME-45B 

SIZE 
. 	9,, 

OVERBURDEN 

37.0 

ROCK 	(FT.) TOTAL DEPTH 

37.0 
CORE RECOVERY 	( FT ./%) 

/ 

CORE BOXES SAMPLES 

8 

EL. TOP CASING 

526.7 

GROUND EL. 

527 
DEPTH/EL. GROUND WATER 

31.0/496.0 01/13/88 
I 	/ 

DEPTH/EL. 	TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 LB./30 IN. 

CASING LEFT 	IN HOLE: DIA./LENGTH 

2736' 

LOGGED BY: 

R.C. KISER/G. CHERRY 

Li., 	. 
,tc 

p 

cf) C
O

R
E

  R
E

C
.  
I  

Ba
fi
n

F11
..  I WATER 

PRESSURE 
TESTS 

ELEV. 

A97 n  

D
E

PT
H

  

G
RA

P
H

IC
S

 I 

DESCRIPTION AND CLASSIFICATION 
. 
s 

NOTES ON: 
WATER LEVELS, 
1.1ATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

(I)= 
Lf1Z • 
ol-P: 
-J 0  

• • (Art 
(1/ • 
tan 

0-Ct. 
C C • 

Lu 	• 
L-ZZ 
i-4 -o-4 
I- = 

CN 3.5 1.5 

• 

514.0 _ 

sr 

494.0_ 

15 - 

20- 

25- 

6.5 / 

/ 
k•r 

• 

X.-X. 
: 

•:•:•:•: 
:•:•:-: 
-:•:•:•: 

•:•:-: 
%.:•:.• 
::•:•:•: 
:•::•:. 
4...4. A.....,•... 
.•••• 
••••-••:•• : 

• 

-:••:•: 
:•::•:. 

se s.•. 

0.0-13.0 FT. (estimated) RUBBLE AND FILL 

Advanced hole to 18.5 
FT. with 6-3/4 in. 
hollow stern augers; 
samples taken with 
CME split barrel 
continuous sampler 
and Shelby Tube. 
Note: 
Rubble/natural 
ground interface had 
to be estimated due 
to poor recovery 
(attributed to cobbles 
to 5 in. major 
dimension). 	Efforts 
to get recovery 
included pushing 
samplpr 13.5-1S 5 FT 
instead of auger 
and pushing S 
Tube from 18. 
FT. Extrude 
samp le and fou 
in. diameter cobble; 
other cobbles 
appeared while 
reaming with 12 in. 
diameter flight 
augers; (lead auger 
bent due to cobbles). 
Sample No. 1 
(0.0-3.5) and Shelby 
sam_ple relinquished 
to TMA/Eberline for 
testing. 

Hole advanced past 
14-0 FT. (bottom of 
conductor casing) 
with 9 in. OD hollow 
stem augers,  
disturbed samples ' 
taken with 2 in. split 
spoon. 

• 
Borehole 
gamma-logged by 
TMA-Eberline. 

31.0 FT. Water 
taken 01/13/88 
to well installat 

' 

CN 5.0 1.0 

CN 5.0 0.5 

V 

/ 

4 

13.0-33.0 FT. CLAYEY SILT - mottled light 
CN 5.0 0.5 

• 

' 

olive gray (5Y 6/1) with dark yellowish orange 
(10YR 6/6) blebs and strintgeran.Uron Oxide
plus scattered stringers of black (Ni) of mitt" 
material moderate moisture content (increase 

Al
- 

• sfiihi), roots, low - moderate plasticity, 

I 

• 

1 	 ' 

28.0-33.0 FT. 	Darker-olive gray (5Y 4/1). 

SS 2.0 1.8 4-5-8 
7 

SS 2.0 2.0 3-4-5 
5 

SS 2.0 1.9 5-7-9 
11 

. 33.0-37.0 FT. SILTY CLAY - mottled greenish SS 2.0 2.0 3-6-10 
11 gray (50 6/1), light olive gray (5Y 5/2), stiff, 

moist, moderate plasticity. 

SS = SPLIT 	SPOON; 	ST 	= SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Ballfield 
HOLE NO. 

B53W06S 

E-B-82 
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Y. 	DESCRIPTION AND CLASSIFICATION 
E 
a tr. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, 	ETC. 

%  
CO

I 
RE

C
OV

I  

(f) 
cnz • 
01—ICL 

CD 

CA--.1 
u) • 
WED 

• 
041 

W 	■ =zz 
r--u—ii--4 
I— = 

ELEV. 

490.0_ 
Description and 
classification by 
visual examination. 
Rock Color Chart 
(GSA, 1948) 

. 

• 

Bottom of boring at 37.0 FT. 

Boring completed as a shallow monitoring well, 
See as-built for details. 

• 
• 

• 

SS 
D = 

= SPLIT SPOON; 	ST = SHELBY TURF: 
DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Ballfield 
HOLE NO. 

B53W06S 
E-B-83 
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JOB NO. 

153 
SHEET NO. 

1 	OF 	3 
HOLE NO. 

B53 
SITE 

South of Coldwater Creek 
COORDINATES 

N 2144 	E 1801 
ANGLE FROM HOR I Z 

Vertical  
BEAR 

BEGUN 

1-21-88 
COMPLETED 

. 1-23-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CAE 75 
SIZE 

'9" 
OVERBURDEN 

88.8 
ROCK 	(FT.) 

0.2 
TOTAL DEPTH 

89.0 
ORE RECOVERY (FT./%) 

/ 

CORE BOXES SAMPLES 

13 
EL. 	TOP CASING 

527.3 
GROUND EL. 

526 
DEPTH/EL. GROUND WATER 	1DEPTH/EL. TOP OF ROCK 
g / 
X 	/ 	 88.8/437.0 

SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH LOGGED BY: 

R. C. KISER 	 I 

w 

cc 
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t 

if;
fir7
1P
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PRESSURE 
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• 
• DESCRIPTION AND CLASSIFICATION 1 
7 
r 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 	. 
CHARACTER OF 
DRILLING, ETC. 

1 cri 	r 
u•:z • 
01-4a- 
-J 	. L., 

'• Cf71-4 
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Lan 
CC • 
CLCL 
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•••:. eve. 
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:-:-:-: 
vvv ••...: 
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0.0-10.5 FT. RUBBLE AND FILL - moderate 

Advanced hole to 12.0 
FT. with 12 in. 
diameter flight 
augers; set 13.0 FT. 
of 10 in. diameter 
conductor casing; no 
samples taken. 

After casing grout 
cured, continued 
advance to 89.0 FT. 
with 9 in. diameter 
hollow stem augers; 
samples from 24.0 FT. 
to 89.0 FT. taken 
with CME split barrel 
continuous sampler; 
log to 24.0 FT. based 
on sampli in ng 
B53W07S, loc 
FT. away. 

Borehole 
gamma-logged by 
TMA-Eberline. 

„ 

Description and 
classification by 
visual examination of 
samples.. 

to dark yellowish brown (10YR 5/4-4/2) silt 
and clay, stiff; low moisture, moderate 
plasticity. 

... 

%. 

, 

i 

  .10.5-32.0 FT. CLAYEY SILT - light olive gray 
(5Y 6/1) mottled with yellowish orange (10YR 
6/6) iron oxide (1 and small blebs and 
stringers of black 	Nn organic material; soft to 
medium-stiff, moderate moisture (increasing 
with depth), moderate plasticity.  asticity.  

• 

At +/- 25.0 FT., olive gray grades to pale 
yellowish brown 	10YR 6/2) and includes 
ab 	ant 	o -lik 	aterial to 1 2 
in. diame er. 	 ---•-----•-• 

-- 

CN 5.0 

• 
5.0 

CN 5.0 5.0 

32.0-46.0 FT. SILTY CLAY - greenish gray 
(5G 5/1-4/1), low to moderate moisture, 
moderate plasticity, moisture increases with 
depth. 

N 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

1SITE 

South of Coldwater Creek 
HOLE NO. 

B53W07D 
E-B-84 
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HOLE 	NO. 	1  

B531-V07D, 
, 

SA
M

P
.  
 A

D
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.  I
  

!S
A

M
P

L
E  

R
E

C
.1

  
I C

O
R

E
 R

E
C

.  

B a
tr

i F
N..  WATER 

PRESSURE 
TESTS 

ELEV. 

D
E

P
TH

 um 
1-4 
x 
CL Escc 

• 
a 	DESCRIPTION AND CLASSIFICATION 
n 
i 	 - 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

' W Lnz • 
-J 	' cp 

u...*-; 
cn • 
Lan 
CC • 
cal_ 

w 	. 
=zz 
k-ii-o-i 
I— 

479.8_ 

475.3_ 

- 

452.3_ 

40 

45 

Se  

55 

60 

65 

70 

/ 

0 / / 0 

• 

. 

., 
44.0-46.0 FT. 	Saturated. 

CN 5.0 5.0 

CN 5.0 5.0 

46.0-50.5 FT. VARVED SILT - olive gray (SY 

1 
4 /1), alternating thin bands of dark-light silt, 
high moisture content, low plasticity; bands are 
to 1/16 in. thick.  

N 5.0 4.5 

1 

7 	50.5-73.5 FT. CLAY - dark greenish gray .(5GY 
4/1), moderate moisture, very high plasticity; 

fat", sticky. 

• 

• 

/ 

. 

. 

• 

• 

N 5.0 5.0 

CN 5.0 5.0 

CN 5.0 5.0 

CN 6.0 5.0 

V 7, 5  -88
FT SILTY CLAY - olive gray 

41), 4h mOietreIowto moCeratrplasi plasticity.  CN 5.0 5.0 

SS . SPLIT SPOON; 	ST = SHELBY TUBE; 

D - DENNISON; 	P • PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53WO7D 
E-B-85 
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L 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 	

• 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. I  %

  C
OI

 
R

E
C

O
V

I 

cn r 
ozo: 
OH 
—1 6 

• • ic cn-
cn • 
WU, 
0-11- 

w 	• 
=zz 
H1-AH 

cr • 

ELEV. 

. 
437.0_ 
436.8 

• 

r..1 / 
# 

10 

• 

.. 

- 

. 

41111  
HOLE NO 

B53W0 7D 1 

' 

■— 

CN 5.0 3.5 

• 
CN 5.0 4.5 

... 

• 

, 

88.8-89.0 FT. LIMESTONE 	 r 
Bottom of boring at 89.0 FT. 

After completion, installed 2 in. diameter 
monitoring well with screen at 76.0-86.0 FT. 

. 

. . 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of  Coldwater Creek  

E-B-86 
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SHEET 	NO. 	I HOLE NO. 	. 
1 	OF 	2 	1B53W07S1 

SITE 

Ballfield 
COORDINATES 

N 2140 	E 1788 
ANGLE 	FROM HORIZ 

Vertical 
BEARING 

I 	
I 
I 

BEGUN 

1-21-88 
COMPLETED 	'DRILLER 

1-23-881 GEOTECHNOLOGY i 
pRILL MAKE AND MODEL 

CME-45B 
r1ZE 

911 
OVERBURDEN 

35.0 
ROCK 	(FT.) TOTAL DEPTH' 

35.0 	1 
CORE RECOVERY 	(FT./) 

/ 
CORE BOXESSAMPLESEL. TOP CASING 

of 	526.9 
GROUND EL. 

526 
DEPTH/EL. GROUND WATER 
11 	/ 
x / 

rEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 LB./30 IN. 
CASING LEFT 	IN HOLE: DIA./LENGTH 

2 IN./34.5 FT. 
LOGGED BY; 

G. CHERRY i 
w 0- • 

1-i-5 
• 0 

SA
M

P 
.

M
OV

J
 

G
A

M
PL

E 
 R

EC
 .

1 

r-
9

2
:

B
L 

11
V

 
T

  

WATER_ 
PR ESSURE 
T TESTS 

ELEV. 

D
EP

TH
 

G
R

A
PH

IC
S ).-  

r 

a 	DESCRIPTION AND CLASSIFICATION - 
7: 

1 

NOTES ON:  
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

c.n 
VIZ • 
ot-P: 
-J 

• • (1)-4 
V) • 
Lan 
Ct • 

UJ 	• 
EZE 
I-0-1H 
I- E 

6 

515.3_ 

• 

496.8 

acm R 

I 0 

15- 

20- 

'm 
.:-..35.: 
:: 	:. 
:-:•:.: 
.-:-:•:-: 
X-:•: 
*:•>:-: 

"-:•:•: 
-:-:•:•: 

-:•:•:-: 
'-:-:-: 

-:* 
*.0.0.0 

*. 
•
:
••• 

0 0 - 10.5.FT. RUBBLE AND FILL. moderate 
1 Advanced hole to 12.o; 

FT. with 12 in. 	I 
diameter flight augers; 
and set 13.0 FT. of 101 
in. diameter 
conductor casing; 
sampled with a 2 in. 
split spoon (2 FT. 
long) after pulling 
flight augers. 

This well is nested 
with well No. 
B53W07D. The drill 
log of B53W07D is 
taken from this log to. 
35.0 FT. 	

. 

Hole advanced past 	i 
12.0 FT. with 9 in. 
hollow stem augers, 
disturbed samples 
taken with 2 in. split 	: 
spoon (2 FT. long). 

Borehole 
gamma-logged by 
'MA-Eberline. 

yellowish brown to dark yellowish brown (10YR 
5/4-4/2), stiff, low moisture content, moderate 
plasticity. . 

- 

SS 2.0 1.8 

SS 2.0 2.0 

, - 

. 

10.5-29.0 FT. CI.4YEY SILT - mottled light 
olive gray (5Y 6 1 	with prominent dark 
yellowish orange ( OYR 6/6) blebs and stringers 
of iron oxide plus scattered stringers of black 
(Ni) organic material, soft-medium stiff, 
low-moderate moisture content (increases with 
depth) moderate plasticity. 

. 

. 

SS 2.0 2.0 3-4-5 
5 

SS 2.0 2.0 2-3-4 
5 

SS 2.0 1.9 4-4-6 

f. -r7 
‘u• 

Y .  

I ., 

A 

r 

i / 
/ 

29.0-35.0 FT. SILTY CLAY - greenish gray SS 2.0 1.8 5-9-13 
14 (50 6/1), light olive gray (5Y 5/2), stiff, 

moderate moisture content, moderate plasticity. 

SS = SPLIT 	SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

Ballfield 
HOLE NO. 

B53W07S 

•  p. 
	 E-B-87 
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CL CC E0 
CC C..) cn 
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CO 
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crw 
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Cr 

WATER_ 
PRESSURE 

IESTS X 
'"' a_ w 
o 

cn 
o 
I-4 
x 
ta_ 
cr cc Lo 

uitl- 

 

DESCRIPTION AND CLASSIFICATION 

tJ 

NOTES ON: 
WATER LEVELS, 
WATER RETURN,
CHARACTER OF 
DRILLING, ETC. 

cnzr,.  

01-1`'-  
—I 6 

cn  . 

Lan 
CC • 
0-0- 

w 	. 
rzz  

1-0-0--1 
I-- 	E 

ELEV. 

• 

: 

Ss = SPLIT SPOON; 	ST = SHELBY TUBE; 

— 

• 

Bottom of boring at 35.0 FT. 

Boring completed as a shallow monitoring well, 
See as-built for details. 

. 

- 

,. 

Description and 
classification by 
visual examination, 
Rock Color Chart, 
(GSA, 1948) 

• 

0 

I 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 	
• 

Ballfield 
HOLE NO. 

B53W07S 
E-B-88 
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HOLE NO. 

B53W08D 
SITE 	 1COORDINATES 	 'ANGLE 	FROM HORIZ 

South of Coldwater Creek 	 N 1999 	E 1411 	 I 	Vertical 

BEARING 

BEGUN 

12 - 30 - 87 
COMPLETED 	'DRILLER 

1-19-88 1 	GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

91.7 
ROCK 	(FT.) TOTAL DEPTH 

91.7 
CORE RECOVERY (FT ./%) 

/ 
CORE BOXES SAMPLES 

17 
EL. 	TOP CASING 

526.4 
GROUND EL. 

525 
DEPTH/EL. GROUND WATER ; / 

i 

IDEPTH/EL. 	TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 	• CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/93.5' 
LOGGED BY: 

R. C. KISER 
w . 
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c4-t- cf) 

rS
AM
P.
  
AD

V.
1  

LE
N 

CO
R
E 

-b
ii1

=-317
Y -

172
EC

.1
  

CO
RE
  R

EC
.  

B
LIZ

M
I .,  

I 

WATER 
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L 	DESCRIPTION AND CLASSIFICATION c 
r 

- 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

1  

m  r 
v). . 

ol-ea: 
.J 0 

•• CIA-1 
(.1) 	• us.r) 
CC • 
CUL 

1.1.1 	• 
=ZZ 
1-1)-0-1 
I- = 

bN 4.0 2.5 

• 

516.3_ 

506.8_ 

. 

- 

15 -  

20 - 

25-  

30 -  

:::::::: 

:•:•:•:. 
:::::::: 
•:•:•X 
:•*,, 
•:•:•:o. 

::::: 
:::$ ......v...• 
•:-:-X 
X•:-: 
•:•:.•:. 

:•:-:•:- 
•:•:•:•: 

0.0 - 8.5 FT. RUBBLE AND FILL - alternating 

Hole advanced to 19.0 
FT. with 6-3/4 in. 
OD hollow stem 
augers; samples taken 
with CME split barrel 
continuous sampler. 
Reamed hole with 12 
in. diameter flight 
augers and set 
conductor casing to 
10.0 FT. 

Sample No. 1 (0.0-4.8 
FT.) relinquished to 
TMA/Eberline for 
testing. 

Borehole 
gamma-logged - by 
TMA-Eberline. 

After casing grout 
cured, continued 
advance with 9 in. 
diameter hollow stem 
augers to 91.7 FT. 

Resumed sampling at 
29.0 FT. with CME 
split barrel 
continuous sampler; 
for samples between 
19.0-29.0, see log of 
B53W98S. 

Description and 
classification by 
visual examination of 
samples. 

layers of light brown and dark clayey, silty fill 
material; low moisture except upper +/- 1 FT., 
low plasticity. 

. 

ON 5.0 4.0 

• I 

II 
. 1 

: 

' 	l 

• 

'' 

8.5-18.0 FT. ORGANIC SILT - grayish brown 
ON 5.0 5.0 . (5YR 3/2) clayey silt, moderate moisture, low 

to mnderate plasticity; scattered roots. 

- 

- 
• 

ON 5.0 5.0 

/ 

V 

18.0-38.8 FT. CLAYEY SILT - olive gray (SY 
4/1) slightly mottled with reddish brown (10R 
4/6) iron oxide, mottling diminishes with depth; 
low to moderate moisture, increasing with 
depth to near saturation_as +/- 29.0 FT., low 
to moderate plasticity, scattered wood chipD 

_ 

-- 

 

.... 

N 5.0 2.5 

ON 5.0 3.8 

SS = SPLIT SPOON; 	ST 	= SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53WO8D 

E-B-89 
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• 
a 	DESCRIPTION AND CLASSIFICATION 
le 
• s i  

cr; 	
• 

B5. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

u-) 
umr.  

OHCL  
-J 	• 0 

LII-4 

Lan 
CC • am_ 

LI.1 	• =zz  

HHH 
I— Z 

40 

479.8_ 45  

486.0_  

/ 

8.4-38.8 FT. Coarse grained sand. 	 r  CN 5.0 4.5 
f  

4 

38.8-45.0 FT. SILTY CLAY - greenish gray 
(5G 6/1-5/1), moderate to high moisture, 
moderate plasticity. 

.. CN 5.0 5.0 

50 

472.3_ 

55 

60 

65 

70 

5.0  

45.0-52.5 FT. VARVED SILT - dominantly 
olive gray (5Y 4/1) clayey silt with several 6-10 
in. zones a alternating light and dark gray 
bands to 1/8 in. thick; moderate to high 
moisture, low plasticity. 

: 	 ..-.AA 

CN 5.0 5.0 

52.5-80.0 FT: CLAY- dark green gray (5GY 	I' 	\ 
4/1), high moisture, high plasticity; sticky, soft. 

. 

/ 

. 	 , 

. 

4111  

CN 5.0 5.0 

• 

, 

CN 5.0 5.0 

CN 5.0 

CN 5.0 5.0 

CN 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 	 HOLE NO. 

. 	South of Coldwater Creek   B53W08D  
E-B-90 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

tr) 	r 
cnz • 
01-1a.  —.1 	r.  

V;21 cn • 
UM) 
cc• 
a-CL. 

LU m.=.i 
)-41--0--I 
I— z 

' 

444.8 pi  p— 

/ 

A CN 
. 

5.0 5.0 

437.3 

5 .0 

- •7 

V i 
; 

ti  

/ , 

:,,,o 

0 ° 
4 

80.0-87.5 FT. SILTY CLAY - olive gray (5Y 
low to 

with 
gray (5G 

4/1), high moisture (near saturation) 
moderate plasticity,. distinct contact 
overlying clay; grades to light  ht green 
6/1) at +/- 86.0 FT. 

CN 5.0 

•433.1_ 

- 

• 
_ 

• 

\An? 
ie• 

87.5-91.7 FT. CLAYEY GRAVEL - with 
moderate amount of sand; olive gray (5Y 4/1), 
mainly pea-site gravel; stiff clay and 2 1/2 in. 
cobble at 91.5 FT. Refusal at 91.7 FT. CN 2.7 2.5 

_....., 

- 

' 

• 

, 

' 

. Bottom of boring at 91.7 FT. 

• 

SS 	= 	SPLIT 	SPOON; 	ST 	= 	SHELBY 	TUBE; 	'SITE 

D • DENNISON; P - PITCHER; 0 = U1Htli 	 South of Coldwater Creek 
HOI F 	Nfl 

B53WO8D 
E-B-91 
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1 	OF 	2 
HOLE NO. 

B5 	• 
SITE 

South of Coldwater Creek 
COORDINATES 	 'ANGLE FROM HORIZ 

N 2006 	E 1411 	 1 	Vertical  
BEA 

BEGUN 

112-30-87 
COMPLETED 

1-15-881 
'DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME-45B 
SIZE 

9" 	I 
OVERBURDEN 

37.5 
ROCK 	(FT.) TOTAL DEPT 

37.5 
CORE RECOVERY 	(FT./4) 

/ 

CORE 80xESSAMPLESEL. TOP CASING 

5 	525.9 
GROUND EL. 

525 
DEPTH/EL. GROUND WATER 

34.1/490.6 1/15/88 
Z 	/ 

DEPTH/EL. 	TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 LB./30 IN. 
CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/37.0' 
LOGGED BY: 

G. CHERRY 
u., 

,--1-1 
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P
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1  WATER 

PRE_SSURE 
IESTS 

ELEV. 
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GR
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C
S
 I 

1 
...1 i DESCRIPTION AND CLASSIFICATION 

r. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

u) 
moi_tel..z * 
...I 	0 

u;-.4 
cnuvi  
CC • 
cal_ 

u, 	• 
H=izzi. ..4  
1— r 
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 - 
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- 

25 

30 

TV% 

• 
• 

0.0-8.5 FT. FILL 

Advanced hole to 9.0 
FT. with 12 in. 
diameter flight auger 
and set 10.0 FT. of 
conductor casing, no 
sampling; this well is 
nested with well No. 
B53W08D; hole 
advanced past 9.0 
FT. with 9 in. OD 
hollow stem augers, 
disturbed samples 
taken with 2 in. split 
spoon (2 FT. long). 

Borehole 

TMA-Eberli 
Eammk7loggill 

• 

- 

0 

... 

/ 

0 
/ 

/ 

/ 

/ 

8.5-24.0 FT. CLAYEY SILT - mottled olive 
Era/ (5Yd4s/tITI with moderate brown (SYR 4/4 

 
stingers of blancri(13N cl) lorrognanorcidmeaptleugial 

scattered 

. 
sott-ffiedlum stiff, low-moderate moisture 
content (increasing with depth), low-moderate 
plasticitiy. 

" 

. 

SS 2.0 1.5 3-4-5 
4 

• 

SS 2.0 1.7 3-5-5 

SS 2.0 1.7 3-5-6 
9 

i 

/ 
...,; 
/ 

24.0-37.5 FT 5ILTY CLAY - olive gray ( -5-7---  
4/1), stiff, moderate moisture content, medium 
plasticity. 

_ 
34.0 FT. Trace amounts of sand. 

SS 2.0 1.8 4-6-8 
8  

SS 2.0 1.8 6-5-8 
in 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W08S 
E-B-92 
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- 
DESCRIPTION AND CLASSIFICATION 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

(J.) 	= 
WZa: 
OP-I 
-J 	. CD 

•• U11-1 
O. Lan 
CC • 
0-0- 

U.1 	• zmz 
1-.41-11-4 
I- Z 

ELEV. 

487.2_ 

- 

01 
/ • 

Description and 	. 
classification by 
visual examination; 
Rock Color Chart, 
(GSA, 1948). 

. 

• 

• 

- 

• 

Bottom of boring at 37.5 FT. 

Boring completed as a shallow monitor well, 
See as-built for details. 

.. 

' 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHERI 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W08S 
E-B-93 



GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP 	14501 
JOB 	NO. 	• 	'SHEET . NO. 

	

153 	I 	1 	OF 	3 
HOLE NO. 
gm 
BE 
_W. 

SITE 	 'COORDINATES 	 'ANGLE 	FROM HORIZ 

South of Coldwater Creek 	 N 1688 	E 3619 	 I 	Vertical 
BEGUN 

1-23-88 
COMPLETED 

2-29-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 
. 	so, 

OVERBURDEN 

74.0 
ROCK 	(FT.) 

0.5. 
TOTAL DEP 

74.5 
CORE RECOVERY (FT./%) 

/ 

CORE BOXESSAMPLESEL. 

15 
TOP CASING 

523.5. 
GROUND EL. 

522 
DEPTH/EL. GROUND WATER 
.; 	/ 
Z / 

DEPTH/EL. 	TOP OF ROCK 

74.0/448.1 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/74.0' 
LOGGED BY: 

R. C. KISER 

[$
cl

t1
P

.  
A

C
C

  

AM
PL
E

 
 

B
LW

LI
FN

"  
I 

WATER 
PRESSURE 
TESTS 

ELEV. 

c 2 2. 1 

D E
PT

H  

GR
A

P
H

IC
S

 I 

I . 
a 	DESCRIPTION AND CLASSIFICATION 
s s r 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 

(il 	z mz...,' oi-r- 
-.I 	' c..D 

ui-+ 
t.n• 
um) 
Cc • a.o.. 

w
• z= 

H/-11—I 
-- I 	E 

516.6_ 

10- 

15- 

502.1_ 

.:.-.7...:. 
:;:■:•:• 
:-:• 

-":-X-: ••• • 
-::•:■ 
'::•':: 

-I-I.-. ....... 
X-:•:. 
-:-:-:. 

0.0-5.5 FT. RUBBLE AND FILL 
. 

Advanced hole to 7. 
FT. with 12 in. 
diameter flight 
augers, no samples; 
set 7.0 FT. of 10 in. 
diameter conductor 
casing; log to 7.0 Fl 
based on log of 	• 
B53W11S which is 
located 15 FT. awa) 

Note: Perched watt 
at 4.0 FT. depth, hr 
at 7.0 FT. augers o 
of hole, 01/23 88. 
Water at 4.0 r T. on 
03/01/88 with augc 
and hole dcpt 
74.5 FT. 

After casing grout 
cured, continued 
advance to 74.5 FT. 
with 9 in. diameter 
hollow stem augers; 
samples taken with 
CME split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline. 

• .-. 

Description and 
classification by 
visual examination o 
samples. 

I 

0.0-1.2 FT. 	Mixture of clayey silt, gravels, 
and asphalt chunks. 

1.2-5.5 FT. Brownish black (5YR 2/1) clay 
and silt, moderate to high plasticity, wet (may 
be natural ground). 

• 

1 

FT. CLAYEY SILT - light olive gray I 5.5-20.0 
(5Y 6/1) mottled with reddish brown (10R 4/6) 
iron oxide(?), moderate moisture and plasticity. 

- 

• 
16.5-20.0 FT. Grades to yellowish brown 

(10YR 6/2), moderate moisture, abundant small 
pods of peat-like material. 

.2(..? 

CN 2.0 0.0 

CN 5.0 4.5 

CN 5.0 

ON 5.0 
20 

• 

■P'  

25-.., 
. 

30 

..). 

-4 
..../ 

-., 

, 

, 

4'; 

,_.., 

0,- 

/ 
4 
/ 

/. 

'0.13-36.5 FT. SILTY CLAY - greenish gray 
(5G Y 6/1), low moisture (increases with depth), 
moderate plasticity. 

• 

ON 5.0 

N 5.0 

ON 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
p . DENNISON; P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W09D 
E-B-94 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cr.) 	r 
CilZta: 
or-i 

C/J/21 
cn • 
U.X.f) 

• 

LU 
rzi 
1-0-0--1 
i- = 

• 

485.6_ 

471.6._

468.1_ 

466.4_ 

448.1_ 
497.6_ 

40- 

45- 

55 

0 

8. 

• 

j 	36.5-50.5 FT. CLAYEY SILT - olive gray (5Y 
' 	4/1), high moisture content, saturated in zones, 

low to moderate plasticity; distinct contact with 
overlying silty clay. 

.. 

I 
	

' 

ON 5.0 5.0 

ON 5.0 2.8 

CN 5.0 5.0 

50.5-54.0 FT. MALE - intermixed olive gray 
(5Y 6/1) and yellowish orange (10YR 6/6), 
laminated in a few zones; some laminations are 
coated with thin, brittle iron-oxide. 

• 
54.0-55.7 FT. COL (LIGNITE 71 - black :13N 5.0 5.0 
(Ni), crumbly, 30 t; upper +/- 6 in. mixed with 
black gummy clay; high moisture content. 
55.7-74.0 FT. SHALE 

55.7-59.0 FT 	Consistsof intermixed gray 
and orange, essentially the same 63 interval 
50.5-54.0 FT. 

59.0-74.0 FT. Medium gray (N5), partially 
weathered to brownish gray (5YR 4/1); very 

ON 5.0 5.0 

, 
' 	I 

	

,  	

 	low moisture content throughout; stiff, well 
compacted; friable after removal from sampler; • 
faint laminations in lower part of unit. 

r- 

X ' 
CN 5.0 5.0 

6 

i 	- 	 

I 6 1,  
Rr- 7 	r  ....i. 	. 	0 

' 
• 

ON 5.0 5.0 

74.0-79.5 FT. LIMESTONE - grayish red (5R rN 0 5 0 5 
'14./9) 	fine-wrxiner a kanrionn. htit 	r 

SS = SPLIT 	SPOON; 	ST 	.7. SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater .Creek 
HOLE NO. 

B53WO9D 
E-B-95 
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Fi. 	DESCRIPTION AND CLASSIFICATION 
E 

 
V: 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF  
DRILLING, ETC. 

ca
  

RE
CO
V
  

cn r 
cnz - 
01—ICL 

. -1 	CD 

C/71-1 
cn • 
LOA 

• Cr • 
WI- 

L.L1 	• 
zzz 
1-41-II-I 
1 - E 

ELEV . 

. , 

• 

\reacts to HCI; moderately cemented, probably 	I 
\weathered. 

I 

Bottom of boring at 74.5 FT. 

After completion, set 2 in. diameter monitoring 
well with screen at 61.0-71.0 FT. 

.., 

• 

• • 

SS = SPL 
D = DENNISON; 

T SPOON; ST = SHELBY TUBE; 
P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W09D 

E-B-96 
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SHEET NO. 

1 	OF 	2 
HOLE NO. 	

. 
B53W09S 

SITE 

Ballfield Area 
COORDINATES 

N 1821 	E 1112 
- 

ANGLE 	FROM HOR1Z 

Vertical 
BEARING 

BEGUN 

12-30-87 
COMPLETED 

1-22-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME-45B 
SIZE 

9" 
OVERBURDEN 

35.0 
ROCK 	(FT.) TOTAL DEPTH 

35.0 
CORE RECOVERY (FT./) 

/ 
CORE BOXES SAMPLES 

6 
EL. 	TOP CASING 

525.3 
GROUND EL. 

524 
DEPTH/EL. 	GROUND WATER 	1DEPTH/EL. TOP OF ROCK 
; / 
T / 	 / 

SAMPLE HAMMER WEIGHT/FALL. 

140 LB./30 IN. 
CASING LEFT 	IN HOLE: D1A./LENGTH 

2"/34.5' 
LOGGED BY: 

•G. CHERRY/R.C. KISER 
w 
n_z 
›-cc 
I•-•H  

•0 

u0 IS
AM

P
.  
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V

.
I 

ISD
IJ

E
LE

_ R
EC

_ .
1  

I  
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  R
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71

 

WATER 
PRESSURE 

I ESTS 
- 

ELEV. 

S9d 1 
cr •  

D
E

P
T
H

 1  

Li 
t--1 
= 
n_ 
c 

DESCRIPTION AND CLASSIFICATION 

•  

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn 
c.nz ' 

., .. 	CD 

. 	 . Cri-1 
u) • 

CUL 

LAJ 	• 
r-zz 

CN 4.0 1.8 

..-. 

3 

517.8_ 

511.8_ 

500.3_ 

95.3- 

4RO 1 

5 

-■ 

•-■ 
_ 

10-1 

15— 

20— 

- 

- 

:::::::;„ 
X•:• 
•:•:•.Y v.., 
:•:•:•: 
-X.:* 
:•:•:■) 

0.0-6.5 FT. RUBBLE AND FILL - yellowish 

Hole advanced to 9.0 
FT. with 6-3/4 in. 
OD hollow stem 
augers; samples taken 
with CME split barre: 
continuous sampler. 
Reamed hole to with 
12 in. diameter flight
augers and set 
conductor casing to 
8 0 FT. 

All of sample No. 1 
relinquished to 
TMA/Eberline for 
testing. 
Borehole 
gamma-logged by 
TMA-Eberline. 

Hole advanced past i 
FT. with 9 in. OD 
hollow stem augers, 
disturbed samples 
taken with 2 in. split 
spoon (2 FT. long). 

• 

brown silty sand fill material, low moisture from 
+/- 1 FT. downward, slightly cohesive; small 
piece of asphalt at 4.0 FT. 

CN 5.0 5.0 •:• 

$$$: • 
• .•••• 
.•••••.• 

. 
- 

• 

• 

6.5-12.5 FT. VARVED SILT - thin (I/16-1/8 
in.) alternating bands of pale yellowish brown 
(10YR 6/2) and moderate brown (5YR 3/4), 
low moisture, friable, small amount of very 
fine-grained sand, 

j 
e 

12.5-24.0 FT. CLAYEY SILT - olive gray (5Y 
4/1) with moderate brown (5YR 3/4) blebs and 
stringers of iron oxide plus scattered stringers 
of olive black (5Y 2/1) organic material, 
soft-medium stiff, low-moderate moisture 
content, low plasticity. 

SS 2.0 1.3 4-4-5 
6 

SS 2.0 1.8 3-3-4 
5 

. 

SS 2.0 1.8 6-7-9 
11 

25— 

0 
/ 

• 

24.0-29.0 FT. CLAYEY SILT  - mottled light 
olive gray 	5Y 6/1) with dark yellowish orange 
(10YR 6/6 	blebs and stringer of iron oxide plus 
scattered stringers of black (Ni) organic 
materit stiff, moderate moisture content, 
mod 	plasticity. 

SS 2.0 1.7 3-5-8 
8 

1  

	0 

0 
29.0-35.0 FT. SILTY CLAY - mottled greenish 
gray (5G 6/1) olive gray (5Y 4/1), stiff, 
moderate moisture content, moderate plasticity. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

Ballfield Area 
HOLE NO. 

B53W09S 
E-B-97 
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4. 
Er. 	DESCRIPTION AND CLASSIFICATION 
C a 
X 

NOTES ON:  
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

%  
C
OI

 
' .
RE
CO
VI
 

Cf) 	= 
UIZ • ol-ta: 
_I 	cm 

• • ((IN 
LA • wr.n 
Cr • 
MIL 

1.4.1 	• 
=ZZ 
1-0-41-1 
1-- 	E 

ELEV. 

- 

• 

• 

• 

— 

Bottom of boring at 35.0 FT. 

Boring completed as a shallow monitoring well, 
See as-built for details. 

... 

s, 

Discriptioh and 
classification by 
visual examination; 
Rock Color Chart, 
(GSA, 1948). 

• 

. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Ballfield Area 
HOLE NO. 

B53W09S 
E-B-98 
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JOB NO. 	• 

153 

- 
SHEET 	NO. 	IHOLE 	NO. 

1 OF 	3 	IB53WIOD 
SITE 

South of Coldwater Creek 
COORDINATES 

N 1578 	E 926 
ANGLE 	FROM HOR I Z !BEARING 

Vertical 	I 	 
BEGUN 

12-30-87 
COMPLETED 

1-25-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9,, 
OVERBURDEN 

82.0 
ROCK 	(FT.) 

0.3 
TOTAL DEPTH 

82.3 
CORE RECOVERY .( FT ./7.) 

/ 

CORE BOXES SAMPLES EL . 	TOP CASING 

14 	526.9 
GROUND EL. 

526 
DEPTH/EL . GROUND WATER 
Y / 
Z / 

DEPTH/EL . TOP OF ROCK 

82.0/443.5 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2783.5' 
LOGGED BY: 

R. C. RISER 
t.I., n _. 

¢ 
.0 

&71 
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LaZ 

0 

.._t 

uirl-  
WATER 

PRIELSSURE 
STS 

ELEV. 

SiS R 
CC • 

D
E

P
T

H
 1 

1 (cf.)) 
H 
2 
a. 
C ' 

ix 

• OtW..K./1-' I 1.0N AND CLASSIFICATION 
-- 
r 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

88 
u 

:ZUJ 
cc 

w 
cnz • 
CHa- 
 - J 	' 0 

cii-i 
(I) 	• 
laf) 

MA. 

Lii 	• 
Z-Zi 
HHH 

ON 4.0 - 2.0 

516.0_ 

• 

496.5_ 

_ 

- 

- 

- 

15— 
- 

- 

-, 

- 

20 — 

- 

- 

- 

- 

- 

" 

:::::::: 
:••:• 

:::$ 

•: 
.1.:•:* ...%•.• 
•••

..••:•: 
::::::; 
:::::::: 

........: 
•:-:•:•: 

:::•X• 

0.0-9.5 FT. RUBBLE AND FILL - yellowish 
brown silty, sandy fill material with moderate 
amount of clay; except for upper +/- 1 FT. low 
moisture, moderate cohesion; upper +/- 1 	T. 
is dark brown with grass roots and high 
moisture. 

- 

Hole advanced to 14.0 
FT. with 6-3/4 in. 
OD hollow stem 
augers; samples taken 
with CME split barrel 
continuous sampler. 
Reamed hole with 12 
in. diameter flight 
augers and set 
conductor casing to 
12.0 FT. 
Sample No. 1(0.0-4.0 
FT.) relinquished to 
TMA/Eberline for 
testing. 

Borehole 
gamma-logged by 
TMA-Eberline. 

. 
- 

After casing grout 
cured, continued 
advance with 9 in. 
diameter hollow stem 
augers. Samples 
taken with CME split 
barrel continuous 
sampler. 

• . 

Description and 
classification by 
visual examination of 
samples. 

ON 

• 

5.0 5.0 

Z:N 5.0 5.0 

/ 
g 
% 
/ 

9.5-29.0 FT. 
(5Y 6/1) mottled 
patches and 
moisture, moderate 

CLAYEY SILT - light olive gra y 
brown (10R 4/6) 

oxide; moderate 
with reddish 

stringers of iron 
plasticity. 

30 

'Y 

29.0-43.3 FT. 
(5GY 6/1), 
to moderate 

SILTY CLAY - greenish gray 
moisture, low CN 5.0 5.0 stiff, low to moderate 

plasticity. 

rN I s n sn! 
sS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W1OD 

E-B-99 
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u 
■—).(Ei cco 	it.L.r tzw 	1 LST 	 = 	H 111 	 NOTES ON: 

uo En = cii—i Lii 	
•ELEV. 	DESCRIPTION AND CLASSIFICATION 	WATER LEVELS, a_ 

o 	rec i 	 WATER RETURN, 
..j NUJ OH-- UJU) HHH 	 CHARACTER OF 

cn 	cnc —J <EU 	cD 	Cc —.I 	6 	Cc • 	I— 	E 	 c•D 	 DRILLING, 	ETC. 

ct: z —"cti 0 	u Lnz,.,• (.1) • rzi 	Lu 

CN 	5.0 	5.0 	 40 

CN 	5.0 	5.0 	 50 

CN 	5.0 	5.0 	 55 

CN 	5.0 	3.5 	 65 

CN 	5.0 	4.0 60 	• 

. 	 . 

469.5_ 

CN 	5.0 	5.0 	 70 	
69.5-74.5 FT. Stiffer, less moisture. 

CN 	5.0 	5.0 	 clay; 1 in. layer of gravel separating clay and 
45 

• ./ 	 . 

482.2_ 	 A 
43.3-56.0 FT. rd 	 ../ ita - dark greenish gray (5G 	1 

-... 

4/1), moderate moisture, highly plastic "fat" 

overlying silty clay. 

• • 	 1111 

	

.. 	 , 

' 

/ 	56.0-76.5 FT. 5u..Ty CLAX - olive gray (5Y 
4/1), moderate. to high moisture, low to 

	

, 	 . 	moderate plasticity; very distinct contact with 
overlying clay unit. 

	

04 	 • 

• 

- 

- 

	

' / 	 e psi —4 (1 	4 II  
SS = 

 
SPLIT 	SPOON; 	ST = SHELBY TUBE; 	SITE 	 • 	 HOLE NO. 

D = DENNISON; P = PITCHER;  0 = OTHER 	 South of Coldwater Creek 	 B53W1OD 

E-B-100 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn 
cnz • 
ol-P- 
—J' CD 

r • • cni-4 
tr) 	• 
Lan 
IX • 
all 

. cii 	• 
7=ZZ 
Hi-4H 
1— = 

ELEV. 

hard. 
 

449.0_ 

443.2— 

_ 

I 

I0443.5_, 	
" 

 

14 
or,  

" 

- 

. 

102g  ii
0  
P,4 e•  0 

7a6n.crs!l?,. 0dFa .r11;. gGreenish 
GRAVELLY   1) 1sand F5LGAyY4-1 r:il 

moderate moisture, fewdgorTlscitod 314 in., 	l  

mmaaltnriit; ‘loeZercostcrsienschnes partially cemented, esni  tte'dc, ay  

CN 2.8 2.8 

• 

It4 	82.0-82:3 FT. LIMESTONE - hard, partially 	r  

• 

: 

• 

• 

weathered. 
Bottom of boring at 82.3 FT. 

After completion, set 2 in. diameter monitoring 
well with scuen at 71.0-81.0 FT. 

• 
• 

" 

• ' 

I 

- 
SS = SPLIT 	SPOON; 	ST = SHELBY TUBE; ' 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W1OD 
E-B-101 



GEOLOGIC DRILL LOG 	I FUSRAP 	14501 
JOB NO. 

153 
SHEET NO. 

1 	OF 	2 
HOLE NO. 

B53W1OS 
SITE 

South of Coldwater Creek 
COORDINATES 

N 1725 	E 2332 
ANGLE FROM HORIZ 

Vertical 
BEAR 
__ 

.BEGUN 

12-29-87 
COMPLETED 

1-19-88 
DRILLER 

GECITECI-INC0LCIGY 
IDRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

49.0 
ROCK (FT.) TOTAL D PIM - 

49.0 	- 
CORE RECOVERY (FT./%) 

/ 

CORE BOXESSAMPLESEL. 

10 
TOP CASING 

530.6 
GROUND EL.. 

529 
DEPTH/EL. GROUND WATER 
; / 
I / 

DEPTH/EL. TOP OF ROCK 	• 
/ 

SAMPLE HAMMER WEIGHT/FALL. CASING LEFT IN HOLE: DIA./LENGTH 

2"/48.5' 
LOGGED BY: 

R. C. KISER 

m IS
A

M
P.

  A
M

- )J
 

r h_M P
LE

  R
EC

. 
 

CO
R
E 
RE
C.
  

I B
LV

IR
F

N
"  

I 

WATER_ 
PRE5UHE 

iltSIS 
ELEV. 

S 2Q n r-- DE
P

TH
--

-1 
1
 
G
R
A
P
H
I
C
S
 1 

DESCRIPTION AND CLASSIFICATION 
' • 

NOTES ON: 
 WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. ' 

Cri 

g_53: 
_, 6 

Cf:121 
tn • 
Lan 
m• 
CLCI- 

li.1 
z7zi 
I-0-0-i I.- 	r 

CN 3.5 3.5 

* 

5.0  
520.5_ 

. 

,.. 

10— 

- 
- 

- 

- 

15- 
- 

20- 

- 
_ 

25- 
- 

- 
- 
- 

30- 
- 

- 

- 

- 

:::::::: 
::•,:•:. 

••:•:: 
:.•:• 

• :•:-: 
::::. 
••:•X 
:..::::. 

• •:: 
:•••:•:. ......v 

•*:•:: 

0.0-8.5. FT. RUBBLE AND FILL 

Hole advanced to 13.5' 
FT. with 6-3/4 in. 	i 
OD hollow stem 
augers; samples taken  
with CME split barrel 
continuous sampler. 	, 
Reamed hole to 14.0 	■ 
FT. with 12 in. 	1 
diameter flight augers 
and set 10 	T. of 10 
in. diameter 
conductor casing. 

Sample No. 1 (0.0-3.5 
FT.) relinquished to 
TMA/Eberline for 
testing. 	• 
Borehole 
g null/la-logged b 
TMA-Eberlin 

' 

After easing grout 
cured, continued 
advance with 9 in. 
diameter hollow stem 
augers to 49.0 FT. 
Samples taken with 
CME split barrel 
continuous sampler. 

• 

Description and 

visual examination of 
classification by 

samples., 

• •:•:. 

0.0-5.0 FT. Various hues of brown silty, 
slightly sandy clay. 

5.0-8.5 FT. Blackish clayey sludge, no odor 
detected, 

CN 5.0 5.0 

CN 5.0 

/ 

/ 

8.5-45.0 FT. CLAYEY SILT- light olive gray 

0 
(5Y 6/1), mottled with reddish brown (10R 
4/1) blebs of iron oxide; low to moderate 	• 
moisture, moderate plasticity. 	. 

11 
- 

I -C ,  

• Oe' 	' 
i , rp 1. 	;. 

- 	Y 

ii 	10 01 

.. 

CN 5.0 5.0 

• , 

CN 5.0 5.0 

CN 

„ 
5.0 

. 
5.0 

CN 5.0 5.0 

CN 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
0 = DENNISON; P = PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 
HOLE NO. 

B53W1OS 

E-B-102 
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WATER 
PRESSURE 
TESTS 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

%  
C

O
I 

R
EC

O
V

I  

CI) 	= 
Cf/Z • 
0I-10-  
-I 	• o 

• • U11-1 
Ul • 
Lan 
IX • 

Lil 	• 
EZZ 
F-0-11-4 
I- E 

484.0_ 

480.0_ 

40 — 

45 

39.0-45.0 FT. Lower moisture, 
shade of gray. 

' 

45.0-49.0 ft. 5ILTY CLAY - olive 

stiff, lighter 

gray (5Y 
saturation), 

with 

_ 

N 5.0 5.0 

N 5.0 5.0 

4/1), high moisture (approaching 
moderate to high plasticity, highly 
compressible; very distinct contact 
overlying unit. 

• 

Bottom of boring at 49.0 FT. 

After completion of boring, set 2 in. diameter 
monitoring well with screen at 41.0-46.0 FT. 

• 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

0 • DENNISON; 	P • PITCHER; 0 = OTHER 

SITE 

South of Coldwater Creek 	 
HOLE NO,  

B53W1OS 
E-B-103 



GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP 	14501 
JOB NO. 

153 
SHEET NO. 

1 	OF 	3 
HOLE NO. 

B53 	. 
SITE 

South of McDonnell Blvd. 
COORDINATES 	 'ANGLE FROM HORIZ 

N 1029 	E 3092 	 I 	Vertical 
BEAR 

--- 
BEGUN 

1-22-88 
COMPLETED 

1-28-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

79.6 
ROCK 	(FT.) 

0.2 
TOTAL DEPTH 

79.8 
CORE RECOVERY (FT./) 

/ 

CORE BOXESSAMPLESEL. 

17 
TOP CASING 

537.6 
GROUND EL. 

536 
DEPTH/EL. GROUND WATER 

/  
Z / 

DEPTH/EL. TOP OF ROCK 

79.6/456.5 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: D1A./LENGTH 

2"/81.0' 
LOGGED BY: 

- 	 R. C. KISER 

1—r-ic 
P 

czc SA
M

P.
  

AD
V

.  
1 

SA
M

PL
E  

R
E

C
.I  

I  C
O

R
E

 R
E

C
.  

utZ-  

0 

co 

wl-  
WATER 

PFirESSURE 
ESTS 

ELEV. 

R•16 1 

D
EP

T
H

 1  

mu 
H 
= 
o_ 4:c  
Cr 
0 

• 
DESCRIPTION AND CLASSIFICATION 

'1' •. 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

_ j rwc...) 
o> 

cc 
01..10_cn(nz• 
_1 	- 0 

wt. 
cc • 
WI. 

l_v_Eriz.; 
I— E 

N 4.5 4.5 

534.6 

520.6 

10 

15 

20 

N 0.0-1.5 FT. ORGANIC SILT - with clay, olive ‘ 

Advanced hole to 9.5 
FT. with 9 in. hollow 

samples stem augers samples 
taken with 	ME split 
barrel continuous 
sampler, reamed hole 
with 12 in. diameter 
flight augers and set f 
FT. of 10 in. diameter 
conductor casing. 
There is no rubble or 
fill in this area. 
Conductor casing was 
set because sample 
No. 1 (0.0-4.5 FT.) 
had 250 count on 
PRM-6. second 
samplet4.5-9.5 FT.) 
had not ing abov-
background; s 
No. 1 relinqui 
TMA/Eberlin 
Rad. testing. 

After casing grout 
cured, continued 
advance to 79.8 FT. 
with 9 in. diameter 
hollow stem augers; 
samples taken with 
CM E split barrel 
continuous sampler. 

Borehole 
gamma-logged by 
TMA-Eberline. 

Description and 
classification by 
visual examination of 
samples. 

110 

black (5Y 2/1), moderate moisture and 
plasticity, abundant roots. 	 ot.._ 

g 

/ 

1.5-15.5 FT. CLAYEY SILT - light olive gray 10 ,  
(SY 6/1) mottled with reddish brown (10R 4/6) 

e,-moderate to high moisture, Iron oxide,-moderate 
moderate plasticity. 

• 

N 4.0 
• 

4.2 

N 5.0 2.3 

N 5.0 5.0 
• 

: e 

/ 

• 15.5-38.5 FT. SILTY CLAY - brown (SYR 4/ 
with scattered black blebs and stringers of 
organic( 	matter; moisture content high to +f- 
23 FT., t en diminishes to low; also below 23 
ft., brown is mottled with light olive gray (5Y 
5/1); unit is stiff, moderately plastic 
throughout. 

- 

. 

CN 5.0 5.0 

. 

25 

30 

/ 

- 

6 

1 0 

33.5-38.5 FT. 	Three joints 15-20 degrees, 
faint slickensides on one at 4-/- 37.0 FT., 
increase in moisture 

CN 5.0 5.0 

N 5.0 5.0 

N 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

Sauth of McDonnell Blvd. 
HOLE NO. 

B53W11D 
4 
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JOB NO. 
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SHEET NO. 

2 OF 	3 

HOLE NO. 

B53W1lD 
19
31

11
31
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A
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E
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1
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NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

(J.) 	E 
cnz • 
ol-sa- 
__I 	6 

Vi24 
cn • 
Lan 
cc • 
0.11_ 

w 
rzi 
1-4,-11-1 
I-- 	E 

= a 	DESCRIPTION AND CLASSIFICATION 
a_ *i 
4:c 	.ii 

- Eg i 

497.6_ 

490.3_ 

476.6_ 

473.9_, 

472.1_ 

467.1_ 

466.3_ 

40 

45 

50   

i 
% 

. 

N 5.0 5.0 38.5-45.8 FT. CLAY - brown (5YR 4) 
. 	mottled with light olive gray (5Y 6/1 „ low to 

moderate moisture, very dense, stiff, highly 
plastic; several joints +/- 45 degrees, some 
show distinct slickensides. 

N 5.0 5.0 

/-------- 

Z 

.. 

45.8-59.5 FT. SHALE - moderate brown (5YR , , 

' 

4/4), mainly massi ve 	random zones of 
fissility and tendency to crumble easily; fissile 
z.ri••I •rj.trzand  have a lighter shade of 	..-^ 
brown; massive zones have some moisture and ,) 

 	 are dense and strong; contact with overlying 	! N 5.0 5.0 
clay is gradational. 

 	 , 	 . 

N 5.0 5.0 

... 55 	 

60 

65 

70 

1 N 5.0 5.0 

59.5-62.2 FT. S1LTSTONE11) - medium gray Cleavage planes 
parallel to ground 
surface. 

Siltstone and shale 
very difficult to 
auger. 

. 

ril (N4) very dense; strong, with-tilaty cleavage and 
texture. 	 . 

'W 62.2-64.0 FT. COAL - black (Ni) with silvery 
luster, low deninica-like cleavage, friable. 

P" N 5.0 5.0 
64.0-69.0 FT. SILTSTONE (7)  - same as 
interval 59.5-62.2 FT. 

' 

N 5.0 5.0 
69.0-69.8 FT MAL- black    (Ni), very 

impurities \crumbly, moist, contains clay/silt 	 r 
69.8-79.6 FT. SHALE - upper 2-3 FT. similar 
to siltstone described above, then grades to 
medium gray (N5), low moisture, moderately 
dense, slightly friable. 

N 5.0 5.0 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

n z DENNISON; 	P 	PITCHER; 0 • OTHER 

SITE 

South ot McDonnell Blvd. 
HOLE NO. 

B53W11D 
E-B-105 
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JOB NO. 

153 
SHEET 	NO. 	!HOLE 	NO. 

3 	OF 	3 	IBS 	' 	II 
SA

M
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V
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WATER 
PRE5VRE 

HLS1S 
ELEV. 

D
E

P
TH

  

GR
A

P
H

IC
S 

..L. 
E 	DESCRIPTION AND CLASSIFICATION 
r 	 . a  
tr. 

•  

NOTES ON: 
WATER LEVELS, 
 WATER RETURN, 
CHARACTER OF 
DRILLING, 	ETC. 

LA 

ol--/- 
' -.I 	0 

r •• C111-4 
• • 

Lan 
Cc • 

til 	• 
=zz 
1-11--11-1 
I— = 

• 

. 

. 

456.3 

_ 

456.5 

 

• 

I 

CN 1.3 1.3 

- 

' 

79.6-79.8 FT. LIMESTONE 	 r 
Bottom of boring at 79.8 FT. 

After completion, set 2 in. diameter monitoring 
well with screen at 68.5-78.5 FT. 

• 

SS = SPLIT SPOON; ST = SHELBY TUBE; 
D = DENNISON; P = PITCHER; 0 = OTHER 

SITE 	 . 

South of McDonnell Blvd. 
HOLE NO. 

B53W11D 

E-B-106 



• GEOLOGIC DRILL LOG 
1PROJECT 

FUSRAP 	14501 
JOB NO. 

153 
SHEET 	NO. 

1 	OF 	1 
HOLE NO. 

B53W11S 
SITE 

South of Coldwater Creek 
COORDINATES 

N 1675 	E 3618 
ANGLE FROM HORIZ 

Vertical 
BEARING 

BEGUN 

1-23-88 
COMPLETED 

3-2-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

24.0 
ROCK 	(FT.) TOTAL DEPTHI 

24.0 
CORE RECOVERY (FT./) 	CORE BOXESSAMPLESEL. 

/ 2 
TOP CASING 

523.7 
GROUND EL. 

522 
DEPTH/EL. GROUND WATER 	IDEPTH/EL. 	TOP OF ROCK 

.W 	/ 
I / 	 / 

SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: D1A./LENGTH 

2"/24.0' 
LOGGED BY: 

R. C. KISER 
w . 

h,1 
.c) 

cnc SA
M

P.
  A

D
V

A
 

S
M

PL
E

 R
E

C
•1

1 

WATER_ 
PRESSURE 

TESTS 
ELEV. 

522 1 

D
E

P
T

H
 LI 

H= 
0- 
CC 
CY LD 

• 
a 	DESCRIPTION AND CLASSIFICATION 
. 
7i 
I 

NOTES ON:  
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

_%
  C

O
I 

RE
CO

VI
  

cn• cnz 
ori cl- 

6 

. 	• (01-1 
en • 
can 
ct • 

U.1 	• 
rzz 
H1-41-I 
I-- 	r 

CN 4.0 4.0 

516.6_ 

.. 

502.1_ 

498.1_ 

5 

- 

10— 

- 

_ 

— 15 

- 

- 

- 

- 

:-:-:- 	0.0-5.5 FT. RUBBLE AND FILL 

Advanced hole to 9.0 
FT. with 9 in. 
diameter hollow stem 
augers; samples taken 
with CME split barrel 
continuous sampler; 
reamed hole with 12 
in. diameter flight 
augers and set 7 FT. 
of 10 in. diameter 
conductor casing. 
Note: Perched water 
at 4 FT. depth, hole 
depth at 9.0 FT, 
augers out of hole. 

After casing grout 
cured continued 	. 
advance to 24.0 FT. 
with 9 in. diameter 
hollow stem augers; 
no samples taken; log 
from 9.0 to BOH 
based on B53W09D 
located 14 FT. to the 
north. 

Borehole 
gamma-logged by 
TMA-Eberline. 

• 

Description and 
classification by 
visual examination of 
samples. 

0.0-1.2 FT. 	Mixture of clayey silt, gravels 
:: 	and asphalt chunks. 
-:-:-:- 	1.2-5.5 FT. 	Brownish black(5YR 2/1) clay ......, 

and silt, low to moderate plasticity, wet (may 
-:-:-:: 	be natural gzound). 
:-:-:•: ..vv: wv... ...w... 

:•Nt; 

CN 5.0 5.0 

.■ 5.5-20.0 FT. CLAYEY SILT - light olive gray 

• 

, 

i  

(5Y 6/1 ) mottled with reddish brown (10R 4/6) 
iron oxide, moderate moisture and plasticity. 

- 
• 

16.5-20.0 FT. 	Grades to yellowish brown 
(10YR 6/2), moderate moisture, abundant small 
pods of peat-like material, 

- 

20 

• 

/ 20.0-24.0 FT. SILTY CLAY - greenish gray 
(5GY 6/1) low moisture (increases with depth), 
moderate plasticity. 

- 

• 

Bottom of boring at 24.0 FT. 

After completion, set 2 in. diameter monitoring 
well with screen at 16.0-21.0 FT. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 	 ' 

South of Coldwater Creek 
HOLE NO. 

1353W11S 
J-- 
	 E-B-107 



Bechtel 
GF 01 OG1C_D1111 L I 

MAC? AMINO. SAM NO. 

°' 4 

POLS NO. 

On 	 00NOmATES 

SLAPS: Ball Fields 	 N 1,211.27 	E3,529.63 

*POLE PAO. mORIZ 

Vertical -- 
MEOW 

9- 1 -92 

COPAPLETIO 

9 -29-92 

/MLLES 

Fugro-McClelland 

OMLL Whit MO MODEL 

CME-55 & 75 

501 

18 "  

OVENIUNCON 

78.2 

ROCS iFT.I 

0.0 

MEAL Of•TI■ 

78.2 
CURT SICCIvEAT III. I. 

19.0/24 

CORE BOXES 

0 

SAMPLES 

18 

IL. TOP CASAO 

None 

/Cum° IL. 

527.6 

DEPT./EL 0/101510 SATES 
/ 

01•TAAL. TOP 0. NOCE 

0.0/0.0 
SAMPLE HAPASEN •110.TOALL 

140 lbs /30 " 

Chasall IIIIT MI POLE: DIAJLENEITH 

12" PVC = 32.7574- SS= 59.2 

LOOSED .T: 

J.T. Smith 

--,:c 

P 

'S
NI

P.
  
AD

V.
! 

AM
P

L
E

 RE
C.
'  

C
O
R
E
 RE

C.
  

_1 co  

taw 
Cad 
0> 
CJO C.) 
XLLI 

Cr 

4,12E 

ELEV. 

DE
P
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1 
GR
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CS
  

1 

DESCRIPTION AND CLASSIFICATION 

vi 
. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 

CI) 	E • 
-.1 	0  

• • 01-I cr, • 
WU) 
Cr • 
CUL 

LLI 	• 
EZZ 
HI-11-1 
/- E 

. 

525.6 

523.6_ 

517 :6  

515.6_ 

513.6_ 

511.6_ 

505.6_ 

504.6_ 

501 .6 

521.6 _ 

3 - 

1(1 

0.0 - 4.0 ft SILT 

From 0.0. 2.0 ft medium brown (SYR 3/4). 
Silt, organic topsoil; dry, fairly compact. 

.. 

Borehole advanced 
using 4 I.D. auger, 
and 3' split spoon 
and3" shelby tube 
sampling to 38.0'. 

Hole reamed with 12 
I.D, 18' O.D. augei 
to 32.0'. 

Hydraulically pushed  
12' PVC csg to 
32.75'. 

VOir Volatile 
Organics 

Cleaned out 	le 
pressure g!o 
33-15' insid 
and annulus 
borehole. Grou 1.....g 
setup 13 days. 

Reamed grout plug o 
from  

Extended borehole w 
6-1/4 I.D., 10' O.D. 
to 77.0'. 

Samples too soupy fo 
an analysis. 

14.0-16.0': sample It 
soupy, saved for SAI 

Drills easily. 

Sam_p le attempted fro 
22-3-6',but too soft, 
wet and loose to 
obtain. 
Slightly tih te 
tougher drilli 

23.0-25.0': H 
Gel-X 8 sacks U. 	.: 
back material; caving 
walls when reaming t 
18' with 12' 1.D. 

SS 
3' 

2.0 0.5 7-7- 
7-6 

From 2.0 - 4.0 ft, color grades from medium 
brown (5YR 3/4) to medium olive-brown (5Y 
4/4). Silt, rolled fill, soil grading to silt with 
clay. 

SS 
3' 

2.0 1.6 2-5- 
7-8 

4.0. 22.0 ft Clayey SILT 

From 4.0 - 6.0 ft, olive-brown (SY 4/4). 
30-40% clay, rolled till. Sooty.  black (N1) 
inclusions grainy texture, semi-pliable to friable 
in O 

O 

Grab 
sample 

Grab 
sample 

places. Slick cut, soft, moist. 
From 6.0. 10.0 ft, black-brown (SYR 2/1) 
blotched inclusions in olive medium brown (SY 
4/4) matrix. Silty texture, smooth cut, even 
texture, moist. 

- 

SS 
3' 

2.0 1.8 1-1- 
2-2 

o- 

From 10.0- 12.0 ft, olive medium brown (SY 
4/1 matrix with grayish-brown streaks (5YR  
4/1 	and black-brown inclusions (SYR 2./1); 
highly speckled throughout matrix. Sooty, 
pliable, moist. 

o 

o 

O 

o 

Grab 
sample 

Grab 
sample 

Grab 
sample 

Grab 
sample 

From 12.0 - 14.0 ft, Medium olive-brown (SY 
4/4). Silty with clay, 

From 14.0. 16.0 ft, medium olive-brown .(5Y 
drier, less sou 

4/4). fine-grained sand (?). very 	
py, more grainy, 

• 

20 .- 

From 16.0 - 22.0 ft, color grades from medium 
olive-brown (5Y 4/4) to more brown-black 
(5YR 2/1) blotchy texture, mixed with 
reddish-brown and black mottling. Fine 
layering, gummy, forms balls on auger, 
pliable, rope forming, moist. 

22.0 - 25.0 ft CLAY: 	Clay lense, silty. Will wash 
some below 22.5 ft. 

2.3.0 - 2.5.0 ft SILT: Medium brown (SYR 4/4). 
Water washes, very soupy, muddy, loose. 

a . SPLIT IIPOOM: ST • S.ILST TUIE. II 

SLAPS: Ball Fields 

POLE TO. 
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1. E 	DESCRIPTION AND CLASSIFICATION 
a r.r. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn z 

-I 	• LI 

cri-.1 
wo,u)- 
Cr • 
CUL. 

4.1_1 
1-0-41-4 
I- r 

0 

0 

0 

o 

0 

Grab 
sample 

Grab 
sample 

Grab 
sample 

Grab 
sample 

Grab 
sample 

• 

30 

495.6_ 

491.6_ 

489.6_ 

- 

486.6_ 

483.6_ 

481.1_ 

478.1_ 

474.6_ 

F 

- 

25.0 - 32.0 ft SILT: Brownish-gray (5YR 4/1). 
With clay, varies from very muddy, watery to 
very wet, thick. 

• 

augers. 
Soft drilling, auger 
brings up much water. 
Too soft and runny to 
obtain split spoon or 
shelby tube samples 
from '22-36'. 
Grab samples obtainc: 
at approximately 
2'intervals. 

Firm, medium drilling 
12' surface casing 
h_ydraulically pushed 
Cleaned-out borehole 
and pressure grout 
annulus of hole from 
32.0-32.75', outside c 
12' casing from 33' tc 
15' grouted in tumulin 
of boreh ole surface, 
Resumed drilling 13 
days later. 
Drilled out grout plug 
15-33'. Resumed 
augering with 10' 0.1 
6-1/4 I.D. auger from 
33-77'. 
Firm drilling from 
36.0-38.0'. 
Pushed sbelby tube 
easily. 

At 41.0', drill bit feel 
tougher; no returns. 
Exceptionally good 
'core packed on 
augers when pulled. 
Logged from auger 
pa; photos taken. 
Below 41.0' 	general' .  
very dry rnaierial. 
Becomes harder, 
tougher drilling with 
depth. 

Fairly stiff- drilling, Fp 
surface cuttings. 
Excellent clay pack ot 
auger fines; photos 
taken of semi-core lik 
auger packed from 
approxa
N 	

mtely 
.0-60.0'. 

Hard, tough drilling, 
madame. 

A 

32.0 - 52.5-ft CLAY 

From 32.0 - 36.0 ft, medium brown (5YR 3/4) 
with red streaks (10YR 6/6). Silty (?), muddy, 
slick, tight, grades to fairly stiff. 

From 36.0 -38.0 ft, gray-green (5G 5/2). 
Slightly silty, tight, pliable, slick, even grainy 
texture. 

From 38.0 - 41.0 ft, Gray-tan (5YR 6/1). Silty, 
sticky, pliable, rope forming, slick cut, soft, 
moist. Semi-grainy break, approximately 50% 
clay. 

From 41.0 - 44.0 ft, olive-tan (5Y 6/4) with 
blue-gray (5PB 5/2), turquoise color. Slick 
break. 

From 44.0 - 46.5 ft, olive-tan (5Y 6/4) with 
blue-gray (5PB 5/2) inclusion streaks. Slick 
break, conchoidal, hard, tough, dense. 

• - 
46.5 - 49.5 ft, ocher-yellow (10Y 6/5). Silty, soft 

to moderate, pliable, rope forming, gummy, 
. 	slick-cut, tight, fairly dry. 

From 49.5 - 52.5 ft, dark brown (5YR 2/10). 
Pliable, rope forming, semi-fatty, tight, 
aquaclude, slick cut, soft. 

At 52.5 ft, medium olive-green tan (10Y 7/4), 
soft. 

V  

A r 

/. r  

A 

ST 
3' 

2.0 2.0 Pushed 

7 

A 

SS 
2'  

2.0 2.0 Pushed 

0 

Grab 
sample 

Crrah 
sample 

• 

4,o 
7' 

1. 
ST 
3'  

2.0 2.0 Pushed 

53.0 -34.0 ft MUDSTONE: Medium gray (N5) 

it - SPLIT SPOOR: ST . MELEE RAW 

0 . wigs** r - swarm o . ens* 

071 

SLAPS: Ball Fields 

NOUN& 
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DESCRIPTION AND CLASSIFICATION 
• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 

_i x...,....„ 
,,. .c.n 	E 

_.1 	6.  

ui124 
o,• 
uxn 
ce • 
CUL 

w 	• ,..„ 1-1-•-+ 
1- E 

• 

4-7-  

473.6_ 

31 

468.6_ 

467.6_ 

with black streaks (NI) Semi -shale, silty clay; 

Shelby tube and at 
54.5 'very h 
se 

	hard, 
semi 	clay. 

Shelby tube too ti ht 
clay from 57.0-59-.0 '  
pull. Drilled out witl 
overshot auger, 10- 
1/2 '  O.D. from 
57.0-60.0 '•  Shelby 
retrieved n good i . 
condition. 
Hard, tight drilling. 

Hard, tight drilling; 
semi bounce bit. 

Split spoon drives 
easily Trom 62.0-63. 1  
due to water standini 
in borehole over 
weekend. 

Hard, tight d • • 	. 

• 

Hard, tough drilling 
from 69.74.0 ' , vet 
tight hole, cuttings 
pack on auger flues. 

Drives easily first 6 '  
then hard and tough. 

Very hard from 
75.0-78.2%.  alternatir 
dense,•serrn - shale 
layers for drilling wi 

. 10- 1/2 '  0D. augers 
(6-1/4 ' ) I.D. 
Split spoon sample 
driven from 

• 

Grab 
sample 

'V 

A 

varying (approximately 2-3 mm) black organic 
inclusions with red stains (10R 6/6 to 101 
6/6). Soft. 

4.0 - 61.7 ft CLAY/SHALE 

From 54.0 - 59.0 ft, medium brown (5YR 3/4); 
clay dries light gray-tan (5Y 7/2) with gray 
black (NI) faminae varves. Slick, gummy 
nodular pea-size quartz sparse, fairly solo 
tight. 

ST 
3 • 

2.0 2.0 Pushed 

0 Grab 
sample 

V 
d. 

From 59 .0 - 60 	ft  .0 	, yellow-red orange 
6/6). Semi-shale, ferrogeneous, limonitic, 
laminated iron and clay 	1/4- 1/2 '  layers. in 

SS 
2 "  

2.0 1.4 11 -20-  
30-34 

465.9_ 
465.6- 

• 

' 

458.6_ 
458.3_ 

457.6_ 

453.6_ 

V 

■ 

Dry, hard, noticeably heavier than hard, dense 
clay. 

From 60.0 - 61.7 ft, turquoise (5BG 6/6) with 
puma rod-ocher (10YR 6/5 to 6/6) iron -limonitic i 

SS 
2 '  

2.0 1.0 3-10-  
22-24 

v 

Al 
V.  AO 

nodules; also black (N1) streaks. Thin banded. 
oxide, very hard, tough, dry, shavings when 
dry. 

61.7 - 62.0 ft SILT: Yellow-brown (10YR 5/4) 
with tan-yellow (5Y 6/4) inclusions and 
turquoise-gray 5BG 5/2) clay fragments. SS 

2 '  
2.0 0.7 

10-12 62.0 - 	8.0 	C 

From 62.0 - 69.0 ft, turquoise-blue (5PB 5/2 to 
5BG 6/6) with black (M) .streaks; red brown 
and black limy nodules mixed in blotchy zones. 
Clay matrix is tough, blocky, breaks, slick cut, 
semi-fatty, dense, tight with marbled laminae 
texture. Sparse limonttic nodules 1/4 - 1/2 '  in 
size. 

From 69.0- 69.3 ft, red -brown (10R 4/6) lense, 

SS 
2 "  

2.0 0.5 5-8- 
14-20 

SS 
2 '  

2.0 0.9 8-10- 
18-15 

WI MN 

r A 

medium tough, slick cut, very small limonitic 
nodules; streaked. 

69.3 - 70.0 ft, gray-turquoise (513G 6/6). 
semi-shale; varved, thin shavings. 

From 70.0 - 74.0 ft, no returns, muddy water. 
Apparently same as 69.3 - 70.0 ft. I 

ss 
2 '  

1.8 1.4 5-20- 
45-50/4 "  453.1_ 

452.1_ 

450.6_ 	' 

% Al From 74.0 - 74.5 ft, olive-green (10Y 5/4) with 
V 
AI 
I 	blue-turquoise (580 6/6 to 5B 6/2) and 

red-ocher (101 	6/6) inclusions. Limonitic, 
slick, blocky, brittle, dense. 

V 

A 
LI.  

From 74.5 -75.4 ft, gray -green (5BG 6/6) and 
ocher streaks about I '  thick. Inclined 
slickensides with blue-gray (5BG 5/2) soft 

SS 
2 '  

1.3 1.2 12-28- 
50/3' 

450.1_ 
449.6_ 

V' IN ../■.. 
641  

inclusions of fat clay, turquoise color. 

From 75.4 - 77.0 ft, dark dusky blue--gray(5PB 
0 

• 

Grab 
sample 

449.4- 

• 

11114MOM 
3/2) in red-brown (10R 4/6) matrix. Laminated 
clay with silt, slickensided, low angular 
bedding approximately l/4 '  thick; dry, hard, 
brittle, dense, gritty silt (siltstone). 

From 77.0 - 77.5 ft, Blue-black (5PB 3/2 to 
N2), bands in turquoise (5B0 616 to 5B 6/2) 
matrix. Clay, semi-fatty, tough, pliable. 

At 77.5 ft, color changes to red -ocher 10YR 
6/6) with gray-green r IOGY 5/21. Clay 

= 77.0-78.2 ' (total dept 
). 

All composite samplc 
taken  by ?MA/ 
hberline per SAX. 

No VO enco 

Borehole g.ro 
up to 62.O ' ft. Si. 

m.mwwwwer.mmermat 
A . 040.8130N, P . PrIrsaft. 0 . 077•La 

SW 

_ SLAPS: Ball Fields 

NM O. 

• B53W12D 
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DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. Rg

c
88

1 

cn 851: 
.J 6 

cii-1 cn. urn 
ix • 

ui! 
am= t—r—e--1 

ELEV. 

1— E 

• 

. 

. 

. 	' 

balls-rolls, concentric cleavage, dry-spall, hard, 
tough, dry. 

bentonite seal and 
completed as 
monitoring well on 
9-29-92 

Description and 
classification of soils 
by visual examinatior 
of split spoon and gra 
samples. Sample 
classification is 
UNIFIED SOIL 
CLASSIFICATION; 
color dearer in 	r „Awn!, .ro 
the GSA Rock Color 
Chart. 

. 

78.0 - 78.2 ft SILTSTONE: Blue-gray (5BG 5/2), 
wet; dries whitish tinged-gray (N8). Well 
sorted, very fine gritty, tight, dense, scratches 
knife. 

 

BOTTOM OF HOLE: 78.2 FT. 
(Plugged back to 62.0 ft) 

• 

• 

• 

• 

• 

33SAlfrWWW.,17.WWWMA 1,  

AJ • LNANIZON; I ■ IMAM 6 . ormiut 

NTT 

SLAPS: Ball Fields 

MWMO. 

B53W12D 
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GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP 	14501 
JOB NO. 

153 

SHEET NO. 

1 	OF 	2 

HOLE NO. 

B. 

SE A SITE 

Bonfield Area 
COORDINATES 

N 1566 	E 927 
ANGLE FROM HORIZ 

Vertical  
BEGUN 

12-30-87 

COMPLETED 

1-19-881 
'DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME-45B 
SIZE 

- 9" 
OVERBURDEN 

35.0 

ROCK (FT.) TOTAL DEPTI 

35.0 
CORE RECOVERY (FT./Z) 

/ 

CORE BOXES SAMPLESEL. 
. 	 4 

TOP CASING 	GROUND EL. 	1DEPTH/EL. GROUND WATER 	IDEPTH/EL: TOP OF ROCK 

526.9 	525 	; / 
I / 	 / 

SAMPLE HAMMER WEIGHT/FALL 

140 LB./30 IN. 
CASING LEFT 	IN HOLE: DIA./LENGTH 

2 IN./34.5 FT. 
LOGGED BY: 

G. CHERRY 

p 

cn4 I SA
MP
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  _

A
D

V
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O

R
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R
E

C
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c
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rw
n  DESCRIPTION AND CLASSIFICATION 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

w r 
cnz • 
cu-f0- 
_1 . 0 

vi-.1 
cn . 
Lan 
cc • 
Mil 

11.1 
rzi 
i•-u-o-i 
F— E 

• 

• 

- 

. 

_ 

4911 4 

495.9_  

5 

10 - 
•_ 

- 

- 
_ 

15- 
.. 

- 

- 
: 

20- 

- 
- 

- 
. 

25- 
0 	• 	

- 

- 

30 

--*-■ :-:-:-: 
-::-:-: 
:-:-:-: 
.4.---- 
-1-:-:- 
:-:-:-: ........-.;.• ..,. 
•:-:-:- 
*-:-:•:• 
--:-'•:. 
:.....: 
-:-::- 
:-:-:-: 

:-..:E:;:• 

0.0-9.5 FT. FILL 

Advanced hole to 11. 
FT. with 12 in 
daimeter flight auger 
and set 12.0 FT. of 
conductor casing; no 
sampling; this well is 
nested with well No. 
B53WIOD. Log to 
14.0 FT. is taken 
from log of 
B53WIOD. 

Borehole 
gamma-logged by 
TMA-Eberline. 

Hole advances 
11.0 FT. with 
OD hollow stem 
augers, disturbed 
samples taken with 2 
in. split spoon (2 FT. 
long). No blow 
counts recorded on 
samples 1, 2 and 4 
due to improper 
hammer drop. 

. 

r 

/• 

9.5-29.5 FT. CLAY SILT- mottled light 
olive gray (5Y b I 1) with dark yellowish °rang* 

• (10YR 6/6) blebs and stringent of iron oxide 
plus scattered stringers of black (Ni) organic 
material, medium stiff, low-moderate moisture 
content (increases with depth), low-moderate 
plasticity, 

. 

. 

SS 2.0 1.9 

SS 2.0 2.0 

SS 2.0 

, 

2.0 3-5-7 
9 

SS 2.0 1.8 

/ . 

29.5-35.0 FT. 51LTY CLAY - greenish gray 
(5G-5GY 6/1), stiff, moderate moisture 
content, moderate plasticity. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; P = PITCHER; 0 = OTHER 

SITE 

Ballfield Area 
HOLE NO. 

B53W12S 
P_I:t _1 11 
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5: 	DESCRIPTION AND CLASSIFICATION 
c 
m 
x 
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- 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. ! 

cnz • 
oi--P-; 
-J 0  

tri,-; 
cn • 
Lan 
IX • 
cLa. 

W__, 
=.-.-..z 
1-0-ii-i 
1- = 

ELEV. 

. 

. 

- 

, 

Bottom of boring at 35.0 FT. 

Boring completed as a shallow monitoring well, 
See as-built for details. 

Description and 	. 
classification by 
visual examination; 
Rock Color Chart, 
(GSA, 1948). 

- 

1 
1 
I 

I 

SS 

D - , 
= SPLIT SPOON; ST = SHELBY TUBE; 
DENNISON; 	P • PITCHER; 0 = UIHER 

SITE 

Ballfield Area 
HOLE NO. 

B53W12S 

E-B-113 
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GEOLOGIC DRILL LOG 	 FUSRAP 	14501 
JOB NO. 

153 
'SHEET 	NO. 

I 	I 	OF 	I 
HOLE NO. 

B5 
SITE 

South of Coldwater Creek 
COORDINATES 

N 1634 	E 1404 
ANGLE 	FROM HORIZ 

Vertical 
BEA 

---- 	. 
BEGUN 

1-20-88 
COMPLETED 

2-18-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 8 CME 45 
SIZE 

9" 
OVERBURDEN 

29.5 
ROCK 	(FT.) TOTAL DEPTI. 

29.5 
CORE RECOVERY (FT.A) 

/ 

CORE BOXES SAMPLES EL. TOP CASING 

• 5 	I 	527.0 
GROUND EL. 

525 
DEPTH/EL. GROUND WATER 

Z / 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2729.0' 
LOGGED BY: 

R. C. KISER 
r,  L.L.i 

cc 
H 

.0 

4 w IS
AM

P.
  
A
DV

.
I 

IS
AM
EL
E_
RE

J 

I  BI
M
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I

-  I WATER 
PRESSURE 
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ELEV. 
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I
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DESCRIPTION AND CLASSIFICATION 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

w 
uliz • 
01-I": 
-I o 

.. cni--4 
Cn • 
tan 

• CC• 
CUL 

. u., 	• 
L-ZZ 
I-04-0-1 
I- = 

2.0  

515.3_ 

499.3_ 

495.8_ 

5 

1 

." 

1•:-:-:. 
-:-:-:-' 

-:-:-:-: 

0.0-10.0 FT. RUBBLE AND FILL - various 

Hole advanced to 8.5 
FT. with 12 in. 
diameter flight 
augers; took sample 
with 2 in. diameter 
split spoon. 	Cleaned 
hole to 11.0 FT. and 
set 12.0 FT. of 10 in. 
diameter conductor 
casing. 
Borehole 
gamma-logged by 
TMA-Eberline. 

Sample No. 1 
(8.5-10.5 FT.) 
relinquished to 
TMA/Eberlin 
LesLiisg. 

After casing grout 
cured, continued 
advance to 29.5 FT. 
with 9 in. diameter 
hollow stem augers; 
samples taken with 
CM E split barrel 
continuous sampler. 

Description and 
classification by 
visual examination of 
samples.. 

• 

hues of brown and brownish gray silt and clay 
with brick chips; high moisture in upper 3 FT. 

 due to recent rains and thaw. 
... 

SS 1.0 

CN 5.0 3.5 

. 

- 

- 

- 

15— 
_ 

- 

- 

- 

20_ 

- 
- 

- 

- 

25— 

p 	10.0 26.0 FT ra.AYF.Y SILT - light olive gray 
• (5Y 6/1), mottled with brown (10R 4/6) 

patches or iron oxide(?) and black blebs of 
organic material,. moderate to high moisture, 
moderate plasticity. 

• 

19.5-26.0 FT. Brownish hue, wet. 

• 
/ 	

•.-, 	 . 

C 5.0 3.8 . 

: 

CN 5.0 5.0 

C 5.0 5.0 

26.0-29.5 FT. SILTY CLAY - greenish gray 
(5C 6/1), moderate moisture, moderate 
plasticity. 

Bottom of boring at 29.5 FT. 

After completion, set 2 in. diameter monitoring 
well with screen at 21.0-26.0 FT. 

. 	. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

[D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 	 • 
' 

South of Coldwater Creek 
HOLE NO. 

B53W13S 
P 114 
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FUSRAP 	14501 
JOB NO. 

153 

	

SHEET NO. 	HOLE NO. 
1 OF 	1 	B53W14S 

SITE 

South of Coldwater Creek 
COORDINATES 

L 	 N 1476 	E 2796 
ANGLE 	FROM HOR I Z IBEARING 

Vertical 
BEGUN  

1-23-88 
COMPLETED 

2-17-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

34.0 
ROCK 	(FT.) TOTAL DEPTH 

34.0 
CORE RECOVERY (FT./%) 

/ 

CORE BOXESSAMPLESEL. 

7 
TOP CASING 

532.3 
IGROUND EL. 

533 
DEPTH/EL. GROUND WATER 

/ 
/ 

DEPTH/EL. 	TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH 

2"/28.5' 
LOGGED BY; 

R. C. KISER 
— 
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DESCRIPTION AND CLASSIFICATION 
- 

NOTES ON: 
WATER LEVELS,  
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

0  r 
WZ • 
orrct 
J 	c..o 

' • 	• u1--1 
CI) 	• 
Lan 
CC • 
0.11 

U1 	• 
EEZ 
Hi-o-■ 
1.- 	E 

CN 4.3 2.0 

524.5_ 

' 

514.0_ 

510.5_ 

498.5_ 

_ 

10— 

- 

- 

- 

- 

15 - 

- 
-  

- 

- 

20—I 
-I 

25 

30 

••••••••• 
MD ••••• 
•••:•:• 

X•:•:•: 

:•:$ 
I•M•::: 

•:•:•:• 
:•:•:•': 
.:•:•:v 
:•;;:;•::: 

•:•:•:•:• 

.*•*:*X 

(111-R fl FT 14 ITY3BLE ANT) FILL 

Hole advanced to 9.3 
FT. with 9 in. 
diameter hollow stern 
augers; samples taben 
with CME split barrel 
continuous sampler; 
reamed hole with 12 
in. diameter flight 

u_gers and set 10.0 
FT. of 10 in. diameter 
conductor casing. 
Sample No. 1 (0.0-4.3 
FT.) relinquished to 
TMA/Eberline for 
testing. 

Borehole 
Gamma-logged by 
TMA-Eberhne. 

After casing grout 
cured, continued 
advance to 29.5 FT. 
with 9 in. diameter 
hollow stem augers; 
samples taken with 
CM E split barrel 

.- 
— 	 .. 

' 	/ 

._-1L— 	..• 

./ 
Description and 
classification by 
visual examination of 
samples. 

After completion set : 
in. diameter 
monitoring well with 
screen at 22.7-27.7 
FT. 

0.0-5.5 FT. 	Light brown (5YR 5/6) clean 
clayey fill, poorly compacted. 

— 

5.5-8.0 FT. Brownish black (5YR 2/1)., very 
low moisture, low to moderate plasticity (may 
be natural ground). 

CN 4.7 4.5 

p 

0. 
/ 

. 

8.0-18.5 FT. CLAYEY SILT - light olive gray 

continuous sampler. 
 

(5Y 6/1) mottled with reddish brown (10R 
4/16) iron oxide, low to moderate moisture, 
moderate plasticity. 

CN 

LN 

5.0 1.0 

5.0 3.3 

, 

I 	I 
t 
I 

, 	, , 	. 

18.5-22.0 FT. ORGANIC SILT - brownish gray 

pN 5.0 5.0 (SYR 4/1-3/1) with clay, high moisture 
content, low to moderate plasticity, wood chips. 

/ 

0 

/ 

/ 

/ 

/ 

22.0-34.0 FT. SILTY CLAY - greenish gray 
(5G 6/1)', low to moderate moisture, stiff, 
moderate plasticity, 

• , 

29.0-34.0 FT. 	Increase in plasticity, slightly 
mottled with brownish iron oxide(?). 

N 5.0 4.5 

N 5.0 5.0 

Bottom of boring at 34.0 FT. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE  

South of Coldw.ater Creek 
HOLE NO. 

B53W14S 
E-13-115 



GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP 	14501 
JOB NO. 

I 	153 
SHEET 	NO. 

1 	OF 	I 

HOLE NO. 

BE  

1111V 

---- 
SITE 

South of McDonnell Blvd. 
COORDINATES 

N 1069 	E 3305 
ANGLE FROM HORIZ 

Vertical 
BEGUN 

1-22-88 
COMPLETED 

1-27-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME-45B 
SIZE 

9,, 
OVERBURDEN 

21.5 
ROCK 	(FT.) TOTAL DEPT 

21.5 
CORE RECOVERY (FT./%) 

/ 

CORE BOXESSAMPLESEL. 

I 	• 4 
TOP CASING 

531.8 
GROUND EL. 

532 
DEPTH/EL. GROUND WATER 
Y / 
Z / 

1DEPTH/EL. 	TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 LB./30 IN. 
CASING LEFT 	IN HOLE: DIA./LENGTH 

2 IN./21.0 FT. 
LOGGED BY: 

R.C. KISER/G. CHERRY 

ui . 

1-4-i 
.o 

41) am
p.  

AP
YL
L

I 
LE
N 
C
OR

E  
S A
M
P
L
E
 RE

C.
I  

I  C
OR

E  
R
EC
.  

BL
SW

' 
 1 

,cc 
 WATER 

PRESSURE 
TESTS 

ELEV. 

S'12 n 

DE
PT
H
 I 

GR
A
PH

I
C
S
 1 

L 
t 	DESCRIPTION AND CLASSIFICATION 

tn 

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF  
DRILLING, ETC. 

CA = 
LAZ • 
oi--ta- 
...J 	' LD 

.. 
Cri--1 
cn • 
USA 
cc • 
a.n. 

ui 
i=zi 
1-4-0-1 
1— = 

CN 4.3 4.3 

529.5_ 

527.0_ 

. 	. 

517.0_ 

510.5_ 

- 

- 

5  

' 0.0-2.5 FT. FILL - about 0.4 FT. of road gravel 
underlain britrFT. of brown and reddish 
clayey fill, underlain by 0.6 FT. of gravel; 
(gravel is crusher-run grade). 

Advanced hole to 9.: 
FT. with 9 in. 
diameter hollow sten 
augers; samples take 
with CME split barr. 
continuous sampler; 
reamed hole with 12 
in 	diameter flight 
augers and set 5.0 
F. of 10 in. 
conductor casing. 
Note: Perched watei 
at -3 FT. depth; hol• 
at 5.0 FT., augers ou 
of hole. 

Hole advanced past 
9.3 FT. with 9 	OI 
hollow itetti 
disturbed sa 
taken with 2 
spoon (2 FT. 	i• 

Borehole 
gamma-logged by 
TMA-Eberline. 

Discription and 
classification by 
visual examination; 
Rock Color Chart, 
(GSA, 1948). 

• ,-. 

I 

2.5-5.0 FT. ORGANIC SILT - grayish brown 
(5YR 3/2), considerable amount of clay, moist, 
moderate plasticity. 

CN 5.0 5.0 

_ 

- 

- 

- 

10 —  
- 

" 
- 

- 

/ 

/ 

/ 
d  

5.0-15.0 FT. CLAYEY SILT - mottled light 
olive gray (5Y 6/1) with dark yellowish orange 
(10YR 6/6) blebs and stringers of iron oxide 
plus scattered stringers of organic material, 
soft, moist, moderate plasticity. 

• 

SS 2.0 1.8 3-3-4 
6 15 

20 

- 

• 

15.0-21.5 FT. SILTY CLAY - mottled olive 
gray (5Y 4/1)with blebs of light olive gray (5Y 
5/2), stiff, moist, moderate plasticity. 

SS 2.0 2.0 4-6-7 
10 

• 

• 

Bottom of boring at 21.5 FT. 

Boring completed ELS a shallow monitoring well, 
See as-built for details. 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

South of McDonnell Blvd. 
HOLE NO. 

B53W15S 

E-B-116 



GEOLOGIC DRILL LOG • 

PROJECT 

FUSRAP 	14501 
JOB NO. 

i 53 

	

SHEET 	NO. 

1 	OF 	1 
HOLE 	O. 

B53W16S 
SITE 

South of McDonnell Blvd. 
COORDINATES 

N 1026 	E 3105 
ANGLE FROM HORIZ 

Vertical 
REARING 

BEGUN 

1-22-88 
COMPLETED 

2-26-88 
DRILLER 

GEOTECHNOLOGY 
DRILL MAKE AND MODEL 

CME 75 
SIZE 

9" 
OVERBURDEN 

24.0 
ROCK (FT.) TOTAL DEPTH 

24.0 
CORE RECOVERY (FT.A) 

/ 

CORE BOXES SAMPLESEL. TOP CASING 

0 	I 	537.6 
GROUND EL. 

536 
DEPTH/EL. GROUND WATER 
W / 
I / 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: D1A./LENGTH 

2"/24' 
LOGGED BY: 

R. C. KISER 
w . 

c 
H 
p 

'S
AM

P
.  

• A
t

-
7A

.Ti
.  

SA
M

PL
E

 R
E

D
-1

  
!
 

Lt z-  ; 
_r• 

CJ1 

WI- 
call 
o, 
oc:3 

u 
xcu 

cc 

P 
WATER 

SSURE 
STS 

ELEV. 

StS 9 

D
E

P
T

H 

G
R

A
PH

II
T

S
1

 

. 
• DESCRIPTION AND CLASSIFICATION, 
7 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn E 
cnz • 
°HQ- 
_J 	• F-D 

cr;-i 
cn • 
can 
Li • 
CLLL 

cu 
zzZ 
HHH 
I— r 

• 

, 

_. 

534.4_ 

. 522.11., 

520.6_ 

- 

- 

- 

• 

5— 
. 

- 

- 

- 

10— 

- 

- 

- 

15 

20 

• 

7  

d  
/ 

0.0-1.5 FT. 
black (5Y 2/1), 
plasticity, abundant 

ORGANIC SILT - with clay olive 
and 

,_ Advanced hole to 8.0 
FT. with 12 in. 
diameter flight auger! 
and set 8 FT. of 10 
in. diameter 
conductor casing; no 
samples taken. 

Borehole 
gamma-logged by 
TMA-Eberline. 

After casing grout 
cured, continued 
advance to 24.0 FT. 
with 9 in. hollow sten 
augers; no samples 
taken. Log and well 
screen placement 
based on nearby 
B53W11D. 

At 15.3 FT., contact 
between gray clay 
and brown silty clay 
is very distinct and is 
horizontal to ground. 

• 

- 

Description and 
classification by 
visual examination of 
samples. 

moderate moisture 
roots. 

1.5-13.8 FT 
(5Y 6/1) mottled 
iron oxide; low 
plasticity. 

• 

CLAYEY SILT - light olive gray 
brown (10R. 4/6) 

moisture, moderate 
with reddish 

to moderate 

- 

4 13.8-15.3 FT. CLAY - olive gray (5Y 4/1) 
moderate moisture, high plasticity. 

/ 

. 

. 

15.3-24.0 FT. 
with scattered 
organic(?) matter; 
to moderate 

5ELTY CLAY - brown (5YR 4/4) 
stringers of 

high, low 
black blebs and 

moisture content 
plasticity. 

Bottom of boring at 24.0 FT. 

After_completion, set 2 in. diameter monitoring 
well with screen at 16.0-21.0 FT. 

SS = SPLIT SPOON; ST = SHELBY TUBE ;  
D = DENNISON; P = PITCHER; 0 = OTHER 

SITE 

South of McDonnell Blvd. 
HOLE NO. 

B53W16S 

....NO AM 



Bechtel PROAC 

GEDI OGIC DRILL I OG 
7  JOS NO. GRIST NO. 

1 - 	2 
PCItI P.C. 

B. 
. 

-- 

CM 

SLAPS: Ball Fields 
COORINNATES 

N 1,750.78 	E 1,910.01 
NOM saw. .ornz 

Vertical 
MO. 

8-21-92 
CCOMETID 

8-21-92 
ORIU.1101 

Fugro-McClelland 
041., ROAR AND MOM 

_ 	CME-55 
CM : 

10.5" 
OVERCJII001 

35.0 
ROC& In., 

0.0 
IOU, 01IPT. 

35.0 
OR' RICOVIRY OT./1■ 1 

14.3/41 

	

ICON 10 XIS 	 KU 

	

0 	16-10 
IL TO" COMPRI 

None 
SIROUMO I, 

527 .1 
CWORIOIL. OWOROID •..1141 

I 	22.5/504.8 8-25.92 
55198. 1.2/1.31.92 

01 ,O,011.. M. CO ROCC 

0.0/0.0 
RoPtI RAYNER •1111011001/ 

140 lbs / 30' 
CAS.] PUT IN WWI: IRR-40.01.,  

4" SS /35 ft J.T. Smith 
w . 

onS, 
P 

01 I S
N

IP
.  

AD
V_

_.
  

SA
M

PL
E_

  R
EC

. 
 

BL
W

IN
..  I  ,,laT,g,/t, 

r-WsYs'' 
ELEV. 

527 1 

D
E

P
T

H
 I 

GR
A

P
H

IC
S 

,_ 	DESCRIPTION AND CLASSIFICATION 
..- 

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 

CI) 	r 
Cf1Z • 
01-113: 
-I 	C.D 

• • CS11-1 
Cf1 Lan 
CZ • 
CUD. 

W 	• 
EZZ 
1+4-I 
1- E 

0 

-S-S-  
3' 

Grab 
sample 

• 

524.1_ 

523.1_ 

522. I_ 

519.1_ 

515.1_ 

y 

508.1_ 

505.1_ 
2 - 

503.1_ 

. 4 M •• ■ • 4 •• ■ • 4 • ■ 	4 • • I • 4 •• ■ • 4 

0.0 - 3.0 ft TOPSOIL: Medium light brown 
5/6). Silty, dry, loose, grass roots, organic. 
- 

Borehole advanced 
using 6-1/4' O.D. 
auger, with 2' and 3 
split spoon and 3' 
shelby tube sampling 

VO= Volatile 
Organics 

No VO 

Appears rolled, 
compacted fill 
material.  
Grab samples 
examined continuou: 
to bottom of borehol 
approximately every 
2 . 

Center augc 
breaks from 
replaced. 

Drives soft, easily 
retrieved. 

VO= 10 ppm in spoc 
a 	. 12' 

' 

• 

No VO. 

Lost shelby tu 
sample, r 

2.0 1.0 9-12- 
21-15 

.---&-Z--  
sample 

Grab 
sample 

Grab 
sample 

il 
3.0 - 5.0 ft Clayey SILT 

From 3.0 - 4.0 ft, medium light brown (5YR 

o 

O 

1111 
5/6), vari ated texture and color, light  brown-red with dark red brown i_5'FR 3/2) and 
black (N2) speck nodules. Semi- wile, hard, 	r  

517.1_  

d 

V laminated 2-4 nun. 	 I 
From 4.0 - 5.0 ft, silty, clayey as above; more 
moisture with depth. 	 I 

5.0- 33.0 ft Silty CLAY 

From 5.0 - 8.0 ft, medium light brown, appeal b 
same as above. " r 

, 

From 8.0. 10.0 ft, medium olive-brown (5Y 
balls easily, pliable, micaceous 4/4). Moist, b  

specks. 

SS 
3' 

2.0 1.9 2-3- 
5-5 

I 

A 

From 10.0 - 12.0 ft, olive to tan olive-brown 
(10Y 5/4) with reddish-brown black limonitic 
stains and concentric mottled nodules. 
Approximately 50-50% clay-silt. Pliable, 
thread forming, moist. 

o 

o 

0 

Grab 
sample 

Grab 
sample 

Grab 
sample 

Grab 
sample 

r 

f. 

At 11.5 ft, becomes light gray-green (10GY 5/2) 
matrix with black (N2), carbon pocked and 
streaked nodules. 

From 12.0- 19.0 ft, light gray-green (10GY 5/2 
to 5G 6/1) grading to light olive-brown (10Y 
5/4) with depth; few gray streaks. 
Approximately 50-50% clay-silt, more silty 
break texture, moist, soft, easy drilling, slick 
Cut. 

• 

SS 
2'  

2.0 1.8 3-4- 
5-6 

r  

A 

56-r% 	Gcla4y1  
Fnroozile9s..042p2r4:30xifitl;atme?•;e 

	clay-silt, 
nodular iron and manganese, soft, streaks, slick 
cut, grainy.  silt breaks. Wet, pliable, even 
texture, fair firmness. 

0 

0.6 

Grab 
sample 

Pushed ST 	2.0 
3'  r 

AO 

From 22.0- 24.0 ft, gray-green (5G 6/1). Silty, 
clayey, wet, 

T_j 2.o 
' 

2.0 Pushed r From 24.0- 26.0 ft, Upper end (24.0 ft) is dark 
olive reddish-brown (5Y 5/6). Silty, clayey, 

CS • SPOT MON: CI • POLLS' TIIII: 

0 • OfORMCIR: " • ' ,IVOR: 0 . OTIOR 

1 CM 

SLAPS: Ball Fields 
.01.1 NO. 

B53W17S 

Cti 1 1 0 



• Bechtel AMR? 

GEOLOGIC DRILL LOG 
JOB NO. 'haft NO. 

2 .., 	2 
NOLA NO. 

B53W17 
w 0_4 
>-ZE 
p 

cn SA
MP
.  
A
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.
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SA
M
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E
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BL I
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F L
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D  I p FOTsT1,1 E 

D
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TH
 

G
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P
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S
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J. 	

' 	 • 
T 	DESCRIPTION AND CLASSIFICATION c a 
Lr.' 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

v.: 	r Ccf))53.: 
. -I 0  

• • U'I-I 
CI) • 
u.,:n CC • O-CL 

La 	• 
3:=Z:Z 
P-11-4-4 
I- r 

ELEV. 

501.1 _ 

499.1_ 

497.1_ 

496.1_ 

494.1_ 

492.1_ 

blocky to grainy, silty break, slick cut, pliable, 
tough. 

VO= 0 

No VO. 

Samples taken by 
Th4A/Eberline per 
SAIC at 0.3-0.7', 2-4 
10-12', 24-26', 28-3( 

WL= 22.5' below 
ground surface after 
setting approximately 
86 hrs on 8-25-92. 

WL= 15.2' below 
ground surface on 
8-31-92 after 
approximately 2-3' 
rainfall previous 24-3 
hrs (readily fluctuate: 
with infiltration). 

- 
Borehole completed a 
monitoring well on 
8-26-92. 

Description and 
classification of soils 
by visual examinatior 
of split spoon and gra 
samples. Sample 
classification is 
UNIFIED SOIL 
CLASSIFICATION; 
color descriptions fro 
the GSA Rock Color 
Chart. 

SS 
2' 

2.0 2.0 8-8- 
10-12 

Pushed 

/ 

7) 
.,f 

26.0 - 31.0 ft CLAY 

From 26.0 - 28.0 ft, upper end at 
(5BG 5/2). Silty clay, smooth cut, 
forming, semi-tough, sparse inclusions. 

26.0 ft, gray 
pliable, rope 

.Clay is 
5/2). Stiff, 

grainy 

same as above 

ST 
3` 

2.0 2.0 

,0  

5/2) gray-green (5BG 	to (100Y 
tough, tight, smooth, slick, slight 
texture. Iron and manganese nodules, 
concentric rings, oxick. 

From 28.0 - 30.0 ft, appears the 
0 Grab 

sample 
7 

/ , 

sample. 
At 30.0 ft, gray, slightly grainy. 

SS 
2 

2.0 1.8 5-7- 
7-3 

/ 

31.0- 33.0 ft Silty CLAY: 	Light gray-green 
(10GY 5/2). 60% silty; smooth, clean cut, soft, 
moist, silty grainy break. Ferruginous and 
manganese nodules, streaks of limonite stains. 

. 
SS 
2' 

2.0 1.8 3-3- 
7-5 

33.0- 35.0 ft CLAY: Olive gray-green (5Y 5/6) 
and sparse reddish-brown nodular streaks. 
Contact at 33.0 ft. Little silt, slightly to 
moderately fatty, 'gummy' slick, clean cut, 
thread forming, pliable, moist. 

• 

' 

- 
BOTTOM OF HOLE: 35.0 FT. 

- 
• 

• 

s.,...fl:oumar-rraormu. 

4.ommsrwr-nnommo-o7 

NIT 

SLAPS: Ball Fields 

*KS/ AM:I. 

553W17S 

E-B-119 



Bechtel MAC, AIN°. INIUT lc. 

1 - 	2 
KM NO. 

B GFot ncir_111R11 I 1 Cr 
0671 	 COONUNNIES 

SLAPS: Ball Fields 	 N 1,561.04 	E 560.10 
*NMI MOW NOW? 

Vertical 
at 

--- 
ROAM 

8-26-92 
carftaTto 

9-1-92 
ow.u.an 

Fugro-McClelland 
cla. NACI MO MOM 

CME-55 
WU 

10.5" 
OVINIINSOIN 

37.0 
ROC& (MI 

0.0 	- 
IOTA, DIM 

37.0 
CON WOVEN, 11,7./N1 

15.2/41 
COIN MONK 

0 
1118 

10 
El. TO. CNINNG 

None 
WOUND IL. 

522.3 
000,,NIL. WOUND •,4140 

I 	
1 2.9/509.4 

DIP714141..10■ 0$ MCC 

0.0/0.0 

GANN.i NOMMEN •ININTNALL 

140 lbs / 30 " 
, 

CAINNO LW IN 14014: 01.4.AENOTN 

4" SS / 25.2 ft 
- 

1.000E0 If: 

J.T. Smith 	______ 
wn  
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DESCRIPTION AND CLASSIFICATION 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 

co (85a: 
..., 	6 

tr.i-i 
ca • wr.n 
cc• 
c.o. 

w_ •...sme,  1.4-s-i 
I-- r 

i .7 

• 

"1-27-r/7  
11-8 

. 

' 

520.8_ 

518.3 

516.3_

514.8_ 

51273_ 

510.3_ 

SZ . 

503.8_ 
503.3_ 

501.3_ 

497_3 

- 

- 

3- 

- 

- 

• •-• • •• • •-• 
0.0- 1.5 ft Silty LOAM: Light tan-gray (5Y 7/2). 

Old roadway fill, friable. Some cables from 
approximately 1.0-1.5 ft. 

Borehole advanced 
using 6-1/4' 1.D. an 
10-172' O.D. auger, 
combined with 2 anc 
3 split spoon and 3' 
shelby tube sampling 

VO= Volatile 
Organics 

SanTmllataken by 
erline per 

SAIC. 
At approximately 4 ft 
hit did, hard pavemer 
Let stand in water for 
about 2.0 days then 
drilled 

1.5 -4.0 ft SILT: Medium brown (5YR 3/4) with 
fine white specks. Friable, dry. 

----•\ 

- 

4.0 - 6.0 ft Rolled ROAD BASE: Dusky 
brown-black (5YR 2/2). Silty, clayey, hard, 
semi-fissile, tight, firm. 

At 5.2 ft, sharp color change to dark 
olive-brown (10YR 4/2) with black (NI) 
streaks. Silt, clayey. 	 /- 

SS 
3" 

2.0 

0 Grab 
sample 

6.0. 7.5 ft Clayey SILT: Medium brown (5YR 	 through. 
VO= 0.0 ppm 3/4). Friable, pliable, loose.  . 
Soft, easy dri • 

7.5. 18.5 ft Clayey SILT 	 No VO. 
 

From 7.5'- 10.0 ft, black-brown (5YR 2/1). 
Pliable, rope forming, balls on auger. 

At approximately 9.5 ft, musty odor. 

- 

- 

- 

la- 

- 

- 

- 

2°- 

- 

- 

- 

VO= 0.0 ppm From 10.0. 12.0 ft, medium gray-brown (5G 
5/2). 40% clay. Grainy, blocky break, pliable, 
tight, 'gumbo texture, slick cut, dense, moist, 

SS 
3" 

2.0 1.9 4-6- 
8-14 

• 

From 12.0. 18.5 ft, dull black-gray (N2) with 	Grab samples taken, I 
red and tan inclusions and red stains. 30% clay; 	VO. 
grainy break, pliable, soft, rope forming. 

Easy, smooth drilling 

- 

• 
• 

.. 

NOTE: 
Well is readily 
influenced by rainfall 
runoff in adjacent roa 

o 

0 

Grab 
sample 

Grab 
sample 

'/./. 18.5 - 19.0 ft Silty CLAY: Medium gray-brown, 	ditch and creek; watt 
level fluctuates seven mauve (5YR 3/2). 50-50 silt/clay ratio. 

Slightly grainy, fine, pliable, very soft, rope 	feet. 
forming, moist. Even, smooth, creamy/fatty 
like texture. 	 Water level is 

SS 
2" 

2.0 2.0 3-3- 
4-5 

19.0- 33.0 ft Clayey SILT 	 approximately the sax 
as water surface in 

2 	From 19.0 - 21.0 ft, medium gray, gray-inn 	adjacent entrenched 
(5YR 5/2) matrix with black-brown2/1) 	stream flow level. 

R. 	nodules and organic; red-stained (10YR 6/6) 
2 	silty 	 Watery-mud 

break. 	 Very soft, dre 
- 	 makes water. 

From 20.0 - 25.0 ft, more gray-brown (5YR 	wash zone. 
5/2). Less organics. 

0 

0 

2.0 - Grab 
sample 

Grab 
sample 

NI • IMO SPOON: 0,  • WHIN VIC 

0 • OENNNION • • IN,CNIR: 0 • °TWIN 

fill 	 NOVI 	O. 

SLAPS: Ball Fields 	 B53W18S 
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I 	DESCRIPTION AND CLASSIFICATION t a x 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC.  R

c8
rkil

 

C 
1.- 

-J 0  

u;-.1 
KV) 
CC • 

w
• I 	a 	it 	I 

h- r 

ST 
3 

2.02.0 1.7 Pushed 

495.3 

492.3_ 

489.3_ 

487 ' 3_, 

485.8, 
485.3_ 

,0  

From 25.0- 27.0 ft, blue )ray-green (5BG 5/2). 
Smooth, slightly grainy break, wet. 

Pushes easily from 
25-27'; no VO. 

Soft, easily driven. N( 
VO. 

Soft, pushes easily. 

Very wet to saturated 
at 31.0 ft. 

Drives very soft, wet. 
No VO. 

Very soft, wet. 

No VO at 36.5'. 

WL= 30.0' after 1.5 
hrs, 12.2 after 74 hrs. 

Let borehole stand foi 
approximately 94 hrs 
before corripfetion. 
as monitoring well on 
9-1-92 

Description and 
classification of soils 
by visual examination 
of split spoon and gra 
samples. Sample 
classification is 
UNIFIED SOIL 
CLASSIFICATION; 
color descriptions fro 
the GSA Rock Color 
Chart. 

At 28.0 ft, no inclusions or streaks (appears 
same as above). 

• 

SS -,. 2.0 2.0 3-5- 
4-4 

ST 
3' 

2.0 2.0 Pushed At 30.0 ft, still silty and wet appears same as 
above). 

- 

SS 
2' 

2.0 1.9 2-4- 
3-3 

33.0- 35.0 ft SILT: Medium gray (N5). Some 
clay, sparse organics, silty-gritty texture, soft, 
slick and smooth cut, semi-friable, wet. 

SS 
," 

2.0 2.0 1-2- 
3-4 

33  

- i 
35.0 - 36.5 ft Silty CLAY: Blue gray-green (5BG 

512). 50-60% clay content (353- 36.5 ft), 
smooth, slightly silty to slightly fatty. 

contact, little clay (approximately 10%); very 	r 
36.5 - 37.0 ft SILT: Black-charcoal (N2). Sharp 

• 

fine, laminac-varved, with organics friable, 
dries easily. 

BOTTOM OF HOLE: 37.0 FT. 

- 

• 

so. riff scow IT - SI4Clir flat 

. 01001ISON: I . PITTALII: 0 - 07■0111 SLAPS: Ball Fields 

~No 

B53W18S 

E-B-121 



aeChtel PPOACT 

GEOLOGIC DRILL I QS 
.0100. Omni WO. 

1 - 	2 
.01.1 WO. 

II 

B. 

- 

1111 

SLAPS: Airport Margin 
000001.6118 
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0.5" 
 OW110.0100. 

 26.0 
OCK 117.1 

0.0 26.0 
COAL 01COW1OT 01.4111 

11.4/44 
COM 'MI 

. 	0 
PTIM 

8 
IL. TOP CPAPPG 
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0610.10 IL. 
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OOPT•0411.. WOUND 001111 

i 	
10.0/510.0 9.15.92 

17.8 9.192 8.2/5 	0. 

DIPTMAL. TOP OP 00C1 
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DESCRIPTION AND CLASSIFICATION 

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN,  
CHARACTER OF 
DRILLING, ETC R

C
8
81  

Cf) 	
= 

-J 6 

.. 
L11-4 
(fl. 

. ir• 
0..a. 

W 	• 

1-11-11-1 
1- r 

' 

525.1_ 

523.8_ 

521.0_ 

518.5_ 
518.04 

=I- 

516:0 

508.0_ 

502.0_ 

• 

- 

, 

' 0.0 - 0.9 ft ROAD PAD: Asphalt with rolled road 
base gravel, tar, silt, sand, crushed limestone. 

0.9 - 2.2 ft FILL: Medium to dark brown (5YR 
2/2). Silt, sandy loam fill, few pebbles. 

- 

Borehole advanced 
usinL6-1/4* 1.D. ant 
'10-1/' 0.1D. . auger, 
combined with 2 an 
3' split spoon and 3' 
shelby tube sampling 

First setup location 
struck high pressure 
(600-700 psi) test lin 
on Mc Donnell-
Douglas site. Airpor 
authority had 
previously cleaned al 
checked area for 
drilling. 

VO= Volatile 
Organics 
No-VO. 
Samples take 
TMA/Eberli 
SAIC. 

. 

very wet from 11-12 
ft, no VO. 

No VO. 

Very easy drilling. 

• 
Very soft, rod weigh 
pushes split spoon 
down from 18-20 ft. 

Bit sample from 
20-25.8 ft, soft 
drilling. 

Ill 

Soft drilling. 

SS 
3'  

2.0 1.5 Pushed 2.2 - 5.0 ft SILT: Dark brown-black (5YR 2/1). 
 Silt and clayey loam; semi-slick, semi-friable, 
very fine texture, slightly grainy, dry. 

- 

, 

- 

, 0  

5.0- 8.0 ft Clayey SILT: Medium olive-brown 
(5Y 4/4 to nr 3/2) with reddish-brown (10YR 

- 
	

I6) and black-gray (N3) blotching. Pliable, 
semi- rope forming, semi-friable, silty breaks, 
soft. 

. 

4'  
1.0 1.0 Hand 

augered 

ST 
3' 

2.0 1.6 Pushed 

From 7.5 - 8.0 ft, becomes more grayish-green 
\ 	(5GY 3/1), blotched. 	 r 

8.0- 18.0 ft SILT 
• 

From 8.0 - 10.0 ft, medium olive-brown (5Y 
4/4) to 5Y 3/2), Sandy, clayey, fine sand 

black (Ni), nodular, pea-size grams; 

~ 

- 

- 

u- 

2 	- _ 

-.■ 

' 
- 

2o- 

- 

- 

- 

- 

Inclusions. 
From 10.0- 18.0 ft,gray-green (5_GY 3/1) with 
reddish-brown (10YR 4/6-to 101 6/6) clayey 
stains. Silt lenses, grainy, slick cut, 
semi-friable, silty break, dries easily, fairly 

"" 	dense and soft. 

From 13.0- 14.0 ft, end of shelby tube 
gray-green (5GY 3/1) and blotched black (Ni). 

At 16.0 ft, color of cuttings gradually change to 
gray-brown. 

. 

• 

- 

SS 
3" 

2.0 1.9 Pushed 

ST 
3 ' 

2.0 1.7 Pushed 

- 

18.0- 25.8 ft Silty CLAY: Light to medium 
gray-brown (51, 3/2 to 5/2). Soft, pliable, 
wet. 

- At 20.0 ft, gradual color change, reddish-gray 
(10YR 4/2) to reddish-brown (5YR 3/2). 
Slightly less clay. 

SS 
2' 

2.0 2.0 Pushed 

0 

0 

• 

Grab 
sample 

Grab 
sample 

From 24.0 - 25.8 ft, grayish-brown (5YR 3/2 to 
5/2). Soft, very wet. 

SS 
7 ' 

2.0 1.7 3-3- 
34 

- 
410 • MIT 1.00W 11 • IPPILIT TV*. 

0 • 00014.0•4 P • PTTCPcfn: 0 • 0.41 

WI 	 . 

 
- 	

SLAPS: Airport Margin 
.01.1 NO 
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x 	DESCRIPTION AND CLASSIFICATION c 
M 
A 

o> 
Mc.):::1(1 

) 

_.1 
c0 	tx _i 

, 

' 0 

cA-1 
,,, jct.;  

ce • cal. 

44:, 
....., 

ELEV. 

t- z 

• 

500.2 ._ 
500.0— 

•  

. 	" 

Mr—  contact. 
tougher at. 

stand fo 
21 hrs 

below 

completed 1 
well on 

and 
of soils 

examinatio) 
and gr: 

Sample 
is 

SOIL 

frc 
Rock Color 

break, 

before completion. 

CLASSIFICATION; 

25.8 - 26.0 ft CLAY: Light 	(N6) gray to r 
slick, tight, Drilling is 

tighter. 

Let borehole 
approximately 

WL at 8.3' 
asphalt surface. 

Borehole 
monitoring 
9-16-92 

Description 
classification 
by visual 
ot split spoon 
samples. 
classification 
UNIFIED 

color descriptions 
the GSA 
Chart. 

• 

- 

, 

' 

\ bluish-gray (5PB 5/2). Semi-fatty, 
semi-tough. 

BOTTOM OF HOLE: 26.0 FT. 

• 

ii . 

1,011A1AWOI,P.PITC.G. 0 . 0MM 

riff /FOGY: Fr - PrW r rtAir; 
WM 

SLAPS: Airport Margin 

MILS NO. 

B53W19S 
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SLAPS: Airport Margin 
COORDP.ATIC 

N 804.20 	E 3,302.74 
• NOTI TP0..0./ 

Vertical 

Bliii 
. 

- 
IEOUT. 

9-3-92 _ 

COMPLETED 

9-9-92 
DIALER 

Fugro-McClelland 
00.11 MKS 000 MODEL 

CME-55 
ViE 

-10.5" 
OVENIURDEN 

35.0 
NOCE OT,I 

0.0 
TOTAL MT. 	

- 

35.0 
COM RECOvENT ITT.ilki 

8.6/25 
COME WWI 

• 0 
iimmELE• 

7 
H. TOP 1000.0 

None 
C.00.0.0 11. 

541.6 
DEPT.41.0110.0.0WATM, 

1 	
31.5/510.1 9.4.92 
10.51531.1 9.9-92 • 

DEPTPOSE. TOP OT MC( 

0.0/0.0 

sor•PEE ...MU •FIGHT/Out 

140 lbs / 30" 
t010 LEFT el SOU: Ex•.•MkrOT, 

4" SS / 25.3 ft 
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L 	DESCRIPTION AND CLASSIFICATION 
7 
r 

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC 
Borehole advanced 
using 6-1/4' I.D. an 
10-172' O.D. auger, 
combined with 3 spl 
spoon and 3' shelby 
tube sampling. 

VO= Volatile 
Organics 

Samples taken by 
TMA/Eberline per 
SAIC. 

Drills easily with 
augers. 

* After bailing down 
pproximately 30.0'  

depth and let standfo 
about 3.0 hrs. 

Soft, easy dill/ 

Wet cuttings. 

From 12-13', crumpl 
edge of shelby tube 
(damaged). Lost 
content 

Soft drilling; no VO. 

Soft, 'gummy' drillin 

anDedscbroiptoionin ofrfogetil),I; 

tube at 17 and 19 ft. 

Fairly firm, ti 
drilling at 22 

c
01

  
R

E
C

u
VI

  

u) r 
cnz • 

a: .., 	0 

u;-.1 
Cl) 
tan ce • o_n_ 

LL.__!  
.Fainei- 

1-4-41-4 1- = 

- 540.1_

538.1_ 

535.6_ 

531.'6_ 

-..- 

529.6 

527.6_ 

526.6_ 

. 525.6_ 

524.6_ 

523.6_ 

520.6_ 

519.6_ 

534.6_  

„ 

::•:•:-: 

:•:•:•:. .-..-..-.- 
..:,...- ••••••••• A....v. •:-:-:-: '::::::::: 
.-:-:-:-: .-..-.,-.- .-........ 

0.0 - 3.5 ft FILL: 

From 0.0- 1.5 ft, light brown (5YR 6/4). Road 
base, sand, gravel; loose, friable , 

From 1.5 -3.5 ft, Dark brown-black (5YR 2/1) 
with bibwn (5Y 4/4) streaks. Silt, layered road 
fill, oiled-compact. SS 

3' 
2.0 1.0 9-10- 

10-10 

id 

3.5 - 10 ft Silty CLAY 

From 3.5 - 6.0 ft, dark brown-black (5YR 2/1). 
Approximately 30% clay, even grainy texture, 
pliable, ball forming on augers. moist. 

0 

0 

Grab 
sample 

Grab 
sample 

• 

' From 6.0 - 7.0 ft, lighter medium dark brown 
(5YR 3/4). Moist. 

% From 7.0 - 10:0 ft. olive reddish-brown 
4/2) with dark brOWn (5YR 2/2) inclusiuns of 
dry, speckled_pieces. Silty texture break, 
pliable, rope forrning, moist. 

y 

„ 

10.0 - 15.0 ft Clayey SILT 

From 10.0 - 12.0 ft,_gray-brown (5YR 3/2) with 
reddish-brown (10R 4(6) and black (NI) 

inclusions. Silt grain texture, semi-rope 
stains, 	semi-dense, 

SS 
3' 

2.0 1.7 Pushed 

• 

forming, limonitic 	firm, 
wwet. ' 

ST 
3 ' 

1.0 0.0 Pushed 

From 14.0 - 15.0 ft,_ gray-brown (5YR 3/2) with 
reddish-brown (10R 4/6) inclusions and blotchy 
stains.  

ST 
3' 

2.0 2.0 Pushed 

• 
• 

r 
4 

15.0 - 17.0 ft Silty CLAY 	 "-- 

V 
A 

From 15.0 - 16.0 ft; gray-green (5G 5/2). 
Pliable, smooth cut, slighuy moist. 

III 
olive-brown  	 z 6/ ISIOsA 4/6 

FtrooTOY61i06/61)7W9Igtirreday- 
streaks. Pliable, varved, soft, moist. 

ST 
3* 

2.0 1.9 Pushed 

r 17.0 - 18.0 ft Clayey SILT: Gray green (50 6/1) 
with medium reddish-brown (10- R 4/6) streaks. 
Silty breaks, semi-pliable, fairly dry. 

18.0 - 21.0 ft Silty CLAY: Olive gray-brown (5Y 
5/2) and reddish-brown (10R 4/6) blotches. 
Pliable, rope forming, moist. 

I 21.05;1252/20 ft ClaioeiimSILTy: polesrayg-rbairnoywn 

texture, .1ii‘ge, moist, dries cash . r 
/ 

, 

....... _ 	• .. 	t 	. ty 	gir 	... 	ray-green 	0 	' 
5/2) with reddish-brown (10R 4/6) blotchy 
inclusions and stains. Very fine, even texture. 

- 

SS 
2' 

2.0 2.0 2-4- 
3-6 

45 . !MUT 'POO.: •T . 8.110• TM. 

0 . 06.0060.. • . P.C... 0 . OT.IN 

SITE 

SLAPS: Airport Margin 
.311 NO. 

B53W20S 

1R.. 124 
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gi 
a 	DESCRIPTION AND CLASSIFICATION 73-• 
.41 r 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

u) 
1.nZ • 
01-ta: 
-1 0 

ui-+ 
U) • 
WU) 

• CC• 
Cl..CL 

___w 	• 
.WM1.1=•• 

ELEV. 

1-u-s-1 
- I 	r 

0 

0 

0 

0 

Grab 
sample 

Grab 
sample 

Grab 
sample 

Grab 
sample 

$15.6_ 

511.6_ 

506.6 _ 

Water level during 
augering at 28.5' 
below ground surface. 
At 31.5' when finishe 
drilling. 
Grab samples taken 
each 2.0 fl intervals 
(approximately) for 
examination. 

Below 30', bit and 
auger ve 	wet. ry 

Let borehole stand for 
approximately 98 hrs 
before completion. 
as monitoring well on 
9-9-92 

Description and 
classification of soils 
by visual examination 
ot split spoon and gni 
samples. Sample 	. 
classification is 
UNIFIED SOIL 
CLASSIFICATION; 
color descriptions fro 
the GSA Rock Color 
Chart. 

26.0- 30.0 ft Clayey SILT: Reddish-brown (10R 
4/6) with gray-green (10GY 5/2) streaks and 
layers. Pliable, wet. 

• 

• 

„ 

/ 

X 

30.0 - 35.0 ft Silty CLAY: Medium 
reddish-brown (IOR with light gray-green 
(10GY 5/2) varying. Silty grainy break, pliable 
to stiff, fairly tough. 

... 

BOTTOM OF HOLE: 35.0 FT. 

• 
• 

• 

&I . JItff11.00*/:17. NOM TAII: 

4.000MUMP.MMWAO.OMM 

WS 

• SLAPS: Airport Margin 

& 
  

MUM 
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N 1008 	E 1498 
ANGLE FROM HOR 12 

Vertical 
BEGUN 

16-27-86 
COMPLETED 

7-22-86 
DRILLER 

McCLELLAND 
DRILL MAKE AND MODEL 

CME 55 
SIZE OVERBURDEN ROCK 	(FT . ) TOTAL DEPTH 
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I / 
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• 
a 	DESCRIPTION AND CLASSIFICATION 
7 	 - r 

• 

. 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

LA r viz • c441: 
-J 0  

C1:1-1 vi • tan 
CC • 
all 

LIJ z-z:i 1-11-11-1 
1- M 

ST 1.8 1.1 

521.6_ 

st 5.9 

508.4_ 

500.4_ 

2 
- 10  

........... 
::::::1 •••••••• 
....:1 

0.0 - 4.3 ft. 	SILT (ML) Drilling with 7 3/4 
IN. OD - 4 3/4 IN. It 
hollow stem augers. 
ST Shelby tube 
extruded unless noted 
otherwise. 
SS Split spoon pushe.: 
except where shown 
driven. 
"Retapedand 
releveled n field from i 
peg. 

Descripiion and 
classification by 
visual examina ' 
sampLe."Rock 
Chart", (GSAWr , 

ST 2.0 1.1 

ST 2.0 1.3 
II 	4.3 - 17.5 ft. SILT (ML) 

II 	. 

H 

ST 2.0 1.1 

1ST 2.0 1.6 

15 

20 

25  

30 

Ailgorpri to 10.0 Ft. without sampling. Above 
description a compilation of several nearby 

II 	geologic logs. 

II  

'T 2.0 1.8 

ST 2.0 1.7 

ST 2.0 1.6 

SS 

1ST 

1.5 1.5 2-3-4 / 

4 

17.5 - 25.5 Ft. Clayey SILT & Silty CLAY 
(ML/ML-CL); Yellowish brown 

I 	11 	( 0YR4/3-5/3), softer, more clayey (silty clay) 
and lighter color toward top. Grading again to 

II 	
light colored silt (10YR6/3) near break; 
moderately stiff, with some clay. Dark orange 
brown oxide spots and oxide lined vertical 
tubules. 	 - 

.. 

0 5 ri 5 
pa.  2.0 2.0 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

25.5 - 40.0 ft. NO SAMPLE TAKEN 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENN I SON; 	P = PITCHER; 0 = OTHER 

SITE HOLE NO. 

1vi10-15D 
UJI.-126 
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DESCRIPTION AND CLASSIFICATION 

CC

. 
 

c-
„
- 

NOTES ON: 
WATER LEVELS, 
WATER RETURN,
CHARACTER OF 
DRILLING, ETC. 

 cn 

-J 	• 0 

. 	. 
 

c z 
 tnI -1 
u• 

 Lan 
Cc • 
all. 

 W 
rzz 
1-0-41-1 
1- = 

• 

. 

485.9_ 

- 

_ 

- 

_ 

•,. 	"I  
, SS 1.5 1.5 40 

45 

- 

50 

0,1 40.0 - 51.5 Ft. Silty CLAY le SILT/ Clayey 
SILT (CL&ML/ML-C14; -ivlostly medium 
CiTiW-gray (5Y4/1-5G•a/l), slightly greenish; 
interbedded; soft to very soft, wet. Less 
greenish below. 

44.0-45.0 Ft. Clay (CL-CH) ... 
45.0-46.0 Ft. Grading to very fine-grained 

sandy silt at base (ML-CL to MI) 
46.0-46.5 Ft. Silty clay (CL) 
46.5-47.0 Ft. Grading downward to very 

fine-grained sandy soft (ML-CL/ML) 
47.0-48.5 Ft. Silty clay (CL) 

48.5-50.0 Ft. Thin 1/8" clay larnini in very 
fine silty sand (CL/ML)(probably varves); 
grades to unit below. 

50.0-51.5 Ft. Olive-gray clay (CL-CH) with 
thin clayey silt (ML-CL) interbeds, very soft 
clayey silt at 51.0 to 51.5 Ft. 

SS 1.5 1.5 

SS 1.5 1.4 

SS 1.5 1.4 

SS 1.5 1.2 

SS 1.0 0.8 

ST 1.5 1.5 

SS 1.5 1.4 

SS 1.5 1.5 

55 

60 

65 

70 

51.5 - 79.2 Ft. CLAY  (CH); Olive gray 
(5Y4/1-5Y4/0.5); moderately stiff; minor black, 

streaks 	oxides?), powdery 	(Mn 	possibly 
SS 1.5 1.5 carbonaceous residues. 

51.5-53.0 Ft. Somewhat darker (5Y3/1) with 
" 	thin interbeds of soft olive-gray 	silt. clayey 

/ 
SS 1.5 1.5 / 

SS 1.5 1.5 

A 7 

A 

SS 1.5 1.5 - 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
0 - DENNISON; 	P • PITCHER; 	0 = OTHLII 

SITE HnLE NO. 

M10-15D 
E-B-127 
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HOL r.  

NI 
w 	• 
' z. > ..cir 

. . a: 
cf,•••=4. cf)  

LIJ 
o 

z 
_.: 

ti i 
L.7116 cew  

eat' 
tc-Ici) b' 

Laz 
...r 

8 

'" 
CCUJ 

U0 
u 

NUJ 
ce 

Lure 

 WATER_ 
PR_ESSUKE 

TESTS 
ELEV. 

cr) 
x 	u 

)--I 
a 	x• 
w 	a_ 
0 	<t 

ce (..1 

DESCRIPTION AND CLASSIFICATION 
• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

ul r 
cnza: 
01-I 
_1 d 

cr i4 
(J.) 	• 
Lan 
cr • 

w 
=z-i 
1-11-0-4 
)-- 	z 

446.7_ 

439.5_ 
438.8_ 

• 

, 

, 

75, 

/ 4 

Auger refusal at 86.4 
Ft. Last auger flight 
not augered out. 

111111  

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 

2.0 

1.5 

2.0 80 

• 

85 

79.2 - 86.4 Ft. Silty SAND (SM); Medium dark 
olive gray (5Y3.5 1 ) , fine to very fine grained; 
trace peaty plant fragments at 84 ft; 	ll 	to 
medium dense. Upper contact is very 	r-p. 

SS 1.5 1.5 

SS 1.5 1.5 

0.7 0.6 111 i 86.4 - 87.1 Ft. aLty_LarLdy_G_EAyij, (_GM); 
Olive gray 5Y3.5/1), with pebbles of chert and 
sandstone. Chert pebbles smooth but broken. 
1.5 inch sire of broken sandstone suggests unit 
•is a cobble _gravel. Trace matrix clay; dense. 

SS 

- 

Bottom of borehole at 87.1 ft. 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P.  = PITCHER; 0 = OTHER 

SITE HOLE NO. 

M10-15D 
E-B-128 
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JOB NO. 

153 	I 
ISHEET 	NO. 	IHOLE 	NO. 

1 	OF 	2 	11■110-25D 
SITE COORDINATES 	

- 

N 1012 	E 2508 
ANGLE FROM HORIZ 

Vertical 

BEARING 

BEGUN 

7-9-86 
COMPLETED 

7-11-86 
DRILLER 

McCLELLAND 
DRILL MAKE AND MODEL 

CME 55 
SIZE OVERBURDEN ROCK 	(FT.) TOTAL DEPTH 

52.1 
CORE RECOVERY (FT./X) 

/ 

CORE BOXESSAMPLESEL. TOP CASING 

534.7 
GROUND EL. 

534 
DEPTH/EL. GROUND WATER 

9.0/524.5 
I / 

DEPTH/EL. TOP OF ROCK 

/ 
AMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH LOGGED BY: 

R.L. SAYRE 
w 

in 

4 cn S
A

nP
  .
_

A
D

V 
.   

SA
M

PL
E

 R
EC

  .  
I C

O
R

E  
R

E
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 .  
 I 

I  
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LI
E
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,cc 
 WATER 

PRESSURE 
TESTS 

ELEV. 

S11. S 

D
E

P
T

H
 1

 

G
R

A
P

H
IC
q
 

- 	DESCRIPTION AND CLASSIFICATION 

• 
• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

u) r r,:,,,,a;  
-J 	cz 

CA-:1 
. • 

Cc • 
CUL 

• 
w 
L-.z. 

1- = 

ST 1.7 1.3 

- 

531.5_ 

520.7_ 

. 

510.7_ 

_ 

7 
le- 

15- 

20- 

25 

30 

_./ 

- 

 

1888S 

888 

0.0 - 2.0 Ft. SAND Az GRAVEL (SM dz GM); 

• 

• Sample not taken at this interval, 
description derived from other geologic logs in 
the vicinity. ---- 

ST 2.0 1.1 

.. 

- 

- 

- 

2.0 - 12.8 Ft. SILT  (ML); 
• Sampleiiot taken at this interval. 

- 

, 

ST 2.0 1.5 

ST 2.0 1.5 

ST 2.0 2.0 

, 

ST 2.0 1.7 

12.8 - 22.8 Ft. sandy SILT & Silty SAND 

- 

- 

_ 

''" 

1. 

(SM-MS); 
• Sample not taken at this interval. 

• 

ST 2.0 2.0 

ST 2.0 1.8 

ST 2.0 1.8 

ST 2.0 1.6 
..../ 

i i 

 

7  

■ 

A 

22.8 - 41.5 Ft. CLAY & Silty CLAY (CL-ML); 
Medium gray (N4) slightly greenish n places, 

e from trace to major; - 	silt content variab le 	
i 

medium stiff. 
- 	-25.0-28.5 .Ft. Slightly greenish and very silty. 

(ML-CL). 

• 

1 

SS 1.5 1.5 2-3-4 

ST 2.0 1.7 

ST 2.0 1.7 

SS i 	5 1 _5 

SS = SPLIT SPOON; 	ST 	= SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 
. 

HOLE NO. 

M10-25D 
_ _ I 
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1 	DESCRIPTION AND CLASSIFICATION 
r 
cc 	

. t.r. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

cn 
tnz,•_ 
OH - 
_J' 

( 

crio--.1 in • 
Lan 

• 
Cc • 

c1.1 
=zi 
1.-41-11-1 
1- E 

492.0_ 

481.7_ 
481.4- 

' 

40 

as 

50  

/ 

36.5-41.5 Ft. Stiff, with slight to some silt; 
typically mottled with dark yellowish-brown to 
olive brown (5Y4/4). Irregular to hackly 
parting. 	 . 

, '2 . 
) _../ 

. 

40 

.., 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

Pr0 0 	0 

1 	/ 
0 	0 1 	0 
I 	0 
I 	0 
t 0 1 	• 1 	• 
1 	0 
1 	0 
0 	0 
VI 
1 	• it 

41.5 - 51.8 Ft. CLAY (CL-CH); Variable dark 
SS 1.5 1.5 brown shades. 

• 

SS 1.5 1.5 

SS 1.5 1.5 

SS 1.5 1.5 

SS 15 1.5 

SS 1.5 1.5 

SS 1.1 1.1 

51.8 - 52.1 ft. SHALE 	 r 

' 

Bottom of borehole at 52.1 ft. 

• 

• 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; P = PITCHER; 0 = OTHER 

SITE HOLE NO. 

M10-25D _v 
E-I3 - '") 
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JOB NO. 

153 

SHEET 	NO. 

1 	OF 	2 

HOLE NO. 

M10-8D 
SITE COORDINATES 	 • 

N 1011 	E 800 

ANGLE FROM HORIZ 

Vertical 

BEARING 

BEGUN 

6-25-86 

COMPLETED 

6-25-86 

DRILLER 

McCLELLAND 

DRILL MAKE AND MODEL 

Mobile B53 

SIZE OVERBURDEN ROCK 	(FT.) 	TOTAL DEPTH 

73.5 
CORE RECOVERY (FT.A) 

. 	/ 

CORE BOXES SAMPLESEL. TOP CASING 

520.8 

GROUND EL. 

520 

DEPTH/EL. GROUND WATER 	IDEPTH/EL. TOP OF ROCK 
; 	4-1/515.5 

/ 	 ! 	 / 
SAMPLE HAMMER WEIGHT/FALL CASING LEFT 	IN HOLE: DIA./LENGTH LOGGED BY: 

R.L.SAYRE/D.HARNISH 

w. 

H 

1$
AM

P.
  
A
D
V.

I 

¢ 

WATER 
PRESSURE . 

TESTS 
ELEV. 

D
EP

T
H
 1
 

G
RA

P
H
I
C
6
1
 

4 E 	DESCRIPTION AND CLASSIFICATION 
I 

. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. AM

PL
E  

C O
R
E
 R 

5f
)t

ip
  1  

BL
u
ws

  

cnz ta: 
OH 

co-i 
W • 
Lan • 

UJ 	• 
=zz 
1--0--0-1 
1- = 

ST 2.0 1.6 

• 

- 

 

1.6  

1.8  

518.5_ 

507.3_ 

0.0 - 1.1 ft. SILT (ML-OL) & SANDY SILT 
(ML) 

10" dia conductor 
casing was grouted 
Into 15" dia hole, 
augered 
w/o sampling to a 

depth of 10 ft. on 
6/25/86. 

Drilling with 73/4 
IN. OD. - 4 3/4 DI. II 
hollow stem augers. 
ST Shelby tube 
extruded unless note( 
otherwise. 
SS Split spoon pushe 
except where shown 
driven. 
"Retaped and 
releveled in field iron 
peg. 

• 

• 

Description and 
classification by 
visual examination o: 
sample. 
"Rock Color Chart", 
(GSA, 1948). 

er" 

- 
• 

5- 

- 

" 
10- 

" 

_ 

. 

15- 

_ 

- 

- 

- 

- 

- 
. 
25- 

- 
- 

- 

- 

30- 

. 

I 	I 
, 

I 	I 

I 	I 

H I 

11- 

I I 

1I 
 

1.1 - 12.3 ft. organic SILT (ML/OL) 

... 

- 

• 1 _ 

ST 2.0 1.8 

ST 2.0 

ST 2.0 1.7 

ST 2.0 

ST 2.0 1.8 

s 

- 

- 
12.3 - 28.0 ft. 	SILT (OL) 

ST 2.0 1.5 

ST 2.0 2.0 

ST 2.0 2.0 

ST 2.0 2.0 

SS 2.0 2.0 2-3-3-4 

486.7  

_ 

. 

1 
1 

.1 
fi l  

SS 2.0 2.0 

SS 2.0 2.0 

ST 2.0 2.0 IF 
I 
I•011  

33.0 - 38.7 Ft. CLAY (CL-CH), blue-grdg to 
greenish-gray, stiff 
33.0-34.5 Ft. blue-gray with "grainy 	or 

sliKhtly crumbly texture (5EI5/1) 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
0 = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

 	M10-8D 
HOLE NO. 



GEOLOGIC DRILL LOG 
PROJECT 

FUSRAP 	14501 , 

JOB NO. 

153 
SHEET NO. 

i OF 	/ 

HOLE 

NI 
1 w 	. 1  

cc cac8 
,L, 

61 

czui 
>1 1-Li  

.: 

_r 

_.) 
03 

LctIES 
a> 

0 
UU 
■%■111  

WATER 
SSURE 
STS x  

ELEV. 	la: 
til 
0 

u 
ut-t) 
= 
0_ 
cc 
re 
0 

i 	DESCRIPTION AND CLASSIFICATION 

If: 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 4 0:1Z 

= U-1  
CC-I 

=a-  
(45C)  

L.u!x 
-11-Li  

otX  
U 

cn 
cn z • 
OH 
_1 6 

U.321 
c.n • 
lifJ) 
cr • 
CUL 

lil 
=zZ 
HI-0-1 
I-- 	r 

ST --' 2.0 2.0 

• 

r 

• 

2.0  

480.9_ 

40 

476.3_ 

- 

45- 

- 

- 

- 

50- 

- 

- 

- 

- 

- 	55- 
- 

463.6_ 

60 

457.6_ 

65- 

- 

- 

- 

70- 
- 

_ 

_ 
446.1_ 

/ 

A 

34.5-35.0 it. light greenish-gray (5Lj6/I) with 
olive-brown motling. 
35.0-38.7 Ft. bluish-greenish gray (5BG5/1), 

stiff with hackly parting; olive-brown mottling. 
36.7-38.7 Ft. becoming grayer toward base 
(gradational contact). 

Driller reports very 
hard augering at 
60-62 ft. 

*Note water flowed 
out top of augers, test 
invalid. 

Augered 70.0-73.5 ft. 
driller reports no 
change in character of 
drilling. 

I 

SS 2.0 2.0 4-6-4-8 

/ 
, 

, 

38.7 - 43.3 Ft. Clay  (CH), gray (N5) to slightly 
olive brown, stiff. 

43.3 - 56.0 .7t. silty CLAY - Cla.mr Silt 
2.0 2.0 

, 
e 

0 

/ 

/ 
/ 

0 

/ 

/ 

0 

/ 

(MH-CH), dark olive-gray (5Y4/1), very soft, 
very wet, mushy. 

49.0-53.0 Ft. less clay; silt (ML) with some 
clay

b
, soft, very wet; lower contact not well 

established, due to lack of sampling). 

• 
• 

53.0-55.0 Ft. Stiffer, more clay. 

. 

SS 2.0 2.0 x-1-1-1 

SS 2.0 

SS 2.0 2.0 

ST 2.0 2.0 

- 56.0 - 62.0 Ft. Silty CLAY (CL), medium olive 
gray (5Y5/1), stiff to hard. 

60.0-62.0 Ft. hard. 

SS 2.0 2.0 

62.0 - 73.5 Ft. 	SILT (ML) olive gray (5Y5.5/1, 
slightly g-reenish-IFS, 	Y5/1) with some fine sand 
and trace to slight clay; very stiff. 

- 

• 

SS 2.0 1.8 7-9-9-x 

SS 2.0 

. 

2.0 

SS 2.0 1.5 

Bottom of borehole at 73.5 ft. 

SS = SPLIT 	SPOON; 	ST = SHELBY TUBE; 

D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

, 
HOLE NO. 

M10-8D 
t9E-B-132 
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1JOB NO. 

153 
SHEET 	NO. 

1 	OF 	1 
HOLE NO. 

M11-21S 
SITE 

SLAPS 
COORDINATES 	 1ANGLE 	FROM HORIZ 

N 1098 	E 2096 	 I 	Vertical 
BEARING 

BEGUN 

7-2-86 
COMPLETED 

7-2-86 
DRILLER 

McCLELLAND 
DRILL MAKE AND MODEL 

CME-55 
SIZE 	OVERBURDEN 	ROCK 	(FT.) 

7 3/4" 	 I 

TOTAL 	DEPT1- 

23.0 
CORE RECOVERY (FT a%) 

/ 

CORE BOXES SAMPLES 

10 
EL. 	TOP CASING GROUND EL. 

529 
DEPTH/EL . GROUND WATER 
; 	6.3/522.2 
Z / 

DEPTH/EL. 	TOP OF ROCK 1 	
/ 

SAMPLE HAMMER WEIGHT/FALL 

140 tbs./30 - inch 
CASING LEFT 	IN HOLE: 	DIA./LENGTH 

10"/8 ft. 
LOGGED BY: 

R. SAYRE 

w 

'-i-i 
•0 

04  

WATER 
PRESSURE 

TESTS 
ELEV. 

 0-0-  

• 
• NOTES ON: 

WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

c.r: 
(nz • 
oi--P- 
J 	• - 	o 

tri-.4 
cri • 
tiro 
Cc • 

u.t 
=zZ 

• 
i-o--o--1 
■- = 

DESCRIPTION AND CLASSIFICATION 

k. 

ST 2.0 1.3 
_ 

- 

5- 

_ 

_ 

0.0-2.4 ft. Silty SAND CSM) & SILT IML1 Drilled with hollow 
stem auger 7 3/4" 
OD, 3 3/4" ID. 

Gamma logged 
6/24/86. 

SS sampler pushed 
except where shown 
driven. 

ST samples extruded 
at rig unless noted 
otherwise. 

Ground elevation 
releveled in field Iron 
surveyor's stake. 

Soil below 2.4 ft. 
scans clean. 

Water at 7.0 ft. whili 
reaming, 40 minutes 
after drilling 8.0 ft. 
dry hole. 

Reamed to 15"; 
installed 10"; 
conductor casing to 
8.0 ft. 6/24/86. 

- 

- 

0.0-1.0 ft. 	Silty SAND, light yellowish brown 
(10YR5/6), very fine grained, dry, crumbly. 
1.0-2.4 ft. 	SILT, dark brown, some clay, 
orange and yellow specks, stiff. 	Elevated 
beta gamma emission highest at base. 
2.4- .0 ft. EILW,,t) olive brown, becoming 
light olive gray 	5 	6i 2 	downward; minor very 
fine sand, minor clay, some very small organic 
specks.Slig_htly damp. 
4.0-8.0 ft. 	Damp, soft. 

ST 2.0 1.0 

ST 2.0 1.5 

ST 2.0 1.6 = 	
- 

 
- 

520.6_  

- 

10- 
_ 

_ 

- 

- 

15- 
_ 

.-- . - 

	

._ 	( 
..._ 

- 
508.6_ 

20- 

	

507.0_ 	- 

• 

•-• 

. 

8.0-20.5 ft. 	SILT (ML), light olive gray 

- 

(5Y6/1), little clay. 

14.0-16.5 ft. Medium olive-gray, (5Y4/1) with 

ST 2.0 1.7 

SS 1.5 1.2 2-3-5 

ST 2.0 1.8 
• 

_ 

_ 

some organic material. 

16.5-18.0 ft. 	Dark olive-black (5Y2/1) organic 
. silt with some very fine sand peaty material; 

ST 2.0 1.5 

ST 2.0 1.8 soft, porous. 
17.5-18.0 ft. 	Laminated, interbedded gray silt 
and brown-black organic silt. 

_ 	18.0-20.5 ft. 	Light olive-gray silt, little clay. 
ST 2.0 1.5 , 20.5-21.5 ft. 	Clayey SILT (MI-CL), light 

greenish gray. 

Bottom of hole = 23.0 ft. 

• 

• 

SS = SPLIT SPOON; 	ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 

SLAPS 
HOLE NO. 

M11-21S 
E-13-133 
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JOB NO. 	_rHEET 

153 

NO. 

1 	OF 	1 
HOLE N 

M 
SITE 

SLAPS 
COORDINATES 

N 1102 	E 900 
ANGLE FROM HOR1Z 

Vertical  
BEAR 

BEGUN 

7-3-86 
COMPLETED 

7-3-86 _ 

DRILLER 

McCLELLAND 
DRILL MAKE AND MODEL 

CME-55 
SIZE 

7 3/4" 
OVERBURDEN 

33.0 
ROCK 	(FT.) TOTAL DEPTH 

33.0 
CORE RECOVERY 	(FT./1.4) 

/ 

CORE BOXESSAMPLESIL. 

14 
TOP CASING GROUND EL. 

526 
 DEPTH/EL. GROUND WATER 	D EPTH/EL. TOP OF RO:K 

; 	10.7/514.8 
/ 	 / 

SAMPLE HAMMER WEIGHT/FALL 

Samples pushed 
CASING LEFT 	IN HOLE: DIA./LENGTH 

10914.5 ft. 
LOGGED BY: 

R. SAYRE 
La . 

1-)..., 

cn4 IS
A
MP
.  

A D
V.

1 

rP
L
E
 R
EC
.]
  

CO
R
E  
RE

C.
  

•
 

o .
 

B
LI

11W
-F

N.
.  1 

STS 
ELEV. 

STA A 

D
E
P
T
H
 

! 
GR
A
P
H
I
C
S
  

1 

PRE P 	SURE . 
DESCRIPTION AND CLASSIFICATION 

• 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

w 
. 
- t.9 •-.1 

. 
U1-4 
m • 
u.r.o 
CC• 
OIL 

LLI 	• 
rzz 
i-ti-ii•-4 
I- E 

ST 0.9 0.9 

0.0 
0.0 

8 
21 

• 

3 
• 3 

518.6 

' 
512.6 

511.0 

505.4 

• ,.. 
1  ' 1.‘ 

495.0 

5 

v  10 

15- 
., 

- 

- 

20- 

- 

-■ 

25-e 
.-.. 

30 - 

0.0-7.0 ft. Gravel! 	SAND (SPI St Gravelly Drilled with hollow 
stem auger 7 3/4" 
OD, 3 3/4" ID. 

Gamma logged 
7/7/86. 

. 
. 

SS sampler pushed  except where shown 
driven. 

• 
ST samples extruded ' 
at rig unless noted ' 
otherwise. 

• 

Ground elevati 
releveled in flee 
surveyor's stake. 

0.9-2.3 ft. gravel, no 
sample. 

- 

Water level 12.3 ft. 5 
minutes after 
completing hole dry. 

Note: Lack of "take" 
is suspect for the 
permeability test at 
22.5-244.5 ft. 	Refer 
to remarks on the 
permeability test 
report form attached 
hereto. 

Auger from 30.5 to 
33.0 ft. 

SILT ( 	, dry an 	crumbly ,loose in places. 
0.0-2.0 ft. 	ravelly SAND, light yellowish 
brown (10YR5/6), gravel is limestone. 
2.0-2.7 ft. Gravelly SILT, dark brown mixed 
up topsoil, limestone gravel and gray silt. 
2.7-4.3 ft. 	SAND, light brown, very fine 
grained. 

4.8-5.0 ft. Gravelly CLAY, reddish brown, 
quite elevated beta/gamma emissions. 
5.0-7.0 ft. 	Disturbed topsoil and gray silt, 

ST 2.0 1.0 

ST 	2.0 1.4 

ST 	2.0 1.7 
7.0-13.0 ft. SILT (4L-014),  brown and gray on 
top, becomes dark gray downward, some very 	• 
fine sand, minor plant fragments, damp to 
moist. 
7.5-9.8 ft. Dark gray, slightly damp, few plant 
fragments. 
.9.8-13.0 ft. 	Miner clay, dark olive brown 
(5Y2.5/1), to olive black, organic. 

• 
II 

ST 	1.5 1.1 

rrir-  1.4 

ST 	1.5 1.3 

13.0-14.5 ft. 511,414M14., light brownish gray 
(2.5Y6/2) becoming light gray (5Y7/2) 
downward, minor very fine sand, iron hydroxide 

ST 	1.5 1.0 

ST' 2.0 1.6 

• 

mottling. 	Slightly damp, soft, organic specks. 	r 
14.5-20.1 ft. SILT (ML),  light olive gray 
(5Y6/1), with blotches of orange-brown 
limonite staining; soft. 

ST 	2.0 2.0 

20.1-30.5 ft. Sandy SILT to Silr SAND 
,(ML/MLS),, medium olive gray 5Y4-5/1), soft 
to very soft, with plant fragmen s. 

- 

• 

24.5-25.7 ft. 	Sandy.silt with scattered snail 
shells. 	., 
25.7-30.5 ft. 	Fine to very fine grained silty 
sand with unoriented shreds of plant stems and 
leaves (mostly reedy plants). 	Soft, massive 
deposit. Character of material and attitude of 
fossils suggest local slump or subaqueous 
mudflow. 

ST 	2.0 2.0 

SS 	1.5 1.2 

SS 	1.5 1.5 

SS 	1.5 1.5 

_ 

Bottom of hole = 33.0 ft. 

SS = SPLIT SPOON; ST = SHELBY TUBE; 
D = DENNISON; 	P = PITCHER; 0 = OTHER 

SITE 

. - 	SLAPS . - 
HOLE NO. 

M11-9 
F_P_1101 



E-B-135 

GEOLOGIC DRILL LOG 	1" 
1 	FUSR A P 	14501 153 	1 	1 	OF 	2 	I 	N113-81) 

SITE 

SLAPS 

COORDINATES 	 1ANGLE 	FROM HOR I Z IBEAR ING 

N 1339 	E 864 	 I 	Vertical 	1 	 
BEGUN 	!COMPLETED 

7-28-8617-30-86 
DRILLER 

McClelland Sys, Inc 
DRILL MAKE AND MODEL 

CME-55 
SIZE 

7-3/4" 
OVERBURDEN ROCK 	(FT . ) 	!TOTAL 	DEF.Ti+ 

1 	• 74.0 
CORE 	RECOVERY 	(FT./7.) 

/ 

CORE BOXESSAMPLESIEL. TOP CASING 	'GROUND EL. 

10 	I 	 1 	522 . 

DEPTH/EL. 	GROUND WATER 
8.7/513.1 	8.7/513.1 

X 	/ 

DEPTH/EL. 	TOP OF 	ROCK 

/ 
SAMPLE HAMMER WEIGHT/FALL 

140 Ibs/30 inches 
CASING LEFT 	IN HOLE: D1A./LENGTH 

11.5 ft, 10" conductor 
LOGGED BY: 

R.L. Sayre 

$A
11

P
.  

AD
V:

1 
L

E
N-

  C
O

R
E

 ci
  

WATER 
PRESSURE 

TESTS 
ELEV. 

1R 

D
E

P
TH

 

G
R

A
P
H

IC
S

 I 

1NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

(n 
(nz • 
oi-1Q-  
-J 	CD 

Cri-i—  
(n • 
Lam 
CC • 
CLCI. 

LL/ 	• 
zzz 
I-41-0-I 
I- r 

• 

T 
10 - 

15 -  

20— 

25— 

30 — 

0.0 - 30.0 Ft 

• 

30.0 - 35.0 
(ML/SM - ML) 
clay. 

30.0-32 	ft. 

32-35.5 ft. 
fragments of 

Augered without sampling. 

• 

..., 

Ft. Sandy SILT to Silty Sand 

Drilling with 7-3/4" 
OD, 3-3/4" ID hollov. 
stem auger. 

Shelby tube samples 
extruded at rig unless 
noted otherwise. 

Split spoon samplers 
pushed unless shown 
driven 

• 

ST 2.0 1.5 

slate blue (5G3/1-S13G3/1). 

sand Is very fine grained, trace 

Silt (ML) dark greenish gray, 

Vert dark olive gray with 
reed stems (organic). 

ST 2.0 2.0 

ST 2.0 I.& 

SS 	z., 	SPLIT 	SPOON; 	ST 	= 	SHELBY 	TUBE; 

D 	= DENNISON; 	P 	= 	PITCHER; 	0 	= 	OTHER 

SITE 

SLAPS 
HOLE NO. 

(V113-8D 

MR() IF CT CHFCT mn • 

• 



'PROJECT 

GEOLOGIC DRILL LOG 	 FUSRAP 	14501 
!JOB NO. 

I 	153 
SHEET 	NO. 

2 	OF 	2 

	

HOLE 	O. 

	

M 	, 1) 

(3:it 
1-4 cp 

u.s6 L,F uite  
CC: 16°c  _r (cst.1 

(-) 
XLLI 

Cc 
0 

WATER 
PRESSURE 
TESTS 

ELEV. 0_ 
LU 
0 9 

	

1111 	DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVEL, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

l' 
0:1Z 

w 
n_-11Lii 

CIL) 
_j  
c0 

tnZ,.," 
Oi-I" 
-I 	' 0 

tn • 
Lan 
cc • 

Id ..: 
=Z.,c. 
1-41-o-1 

4bu.4_ 

482.9_ 

0, 
0 
0 
0 
i °del  

35.5 - 39.0 Ft. 	CLAY (CL-C1!) blue gray 
ST 2.0. 2.0 (5B5/1), hackly (grainy) texture. 0 

011 0 

• 

40 

45 

% 	39.0 - 50.3 Ft. CLAY (CH) medium gray (N9) 
greenish near top. 

• 40.0-42.0 ft. Mottled medium olive brown, 
light olive gray zone (5Y5/1) at 41.7-41.9 ft. 

46.0-50.0 ft. 	Stiff, gradually becomes softer 
46-50: \ 	- 

2.0 2.0 

I 
SS 2.0 2.0 

	

471.6_ 	SO 

- 

55  

	

461.4_ 	60  

65 

	

951.5_ 	70 

449.9_ 

947.8_ 

/ 

/ 
1-2-2-3 ■ 

f 
50.3 - 60.5 Ft. Clayey SILT and SILT 
(ML-CL/ML) with some clay. Dark olive black 
(5Y2.5/1) very soft, very wet. 	Siltier near top 

toward base. Sandy concretions 1/2" more clay 
PermeabiIity 
attempted a 
ft, but flow 
found to be 
 inoperative. Test 
cancelled after 1 hot 

i  , 

Driller augered 2 fee 

S 2.0 
0 
/ 
fi 
4 e 

in diameter at 60 ft. 	lower contact is 
gradational, becoming less soft, 

SS 2.0 2.0 

/ 

SS 2.0 2.0 

SS 2.0 
60.5 - 70.4 Ft. 	CLAY (CL) silty, greenish gray further than 
to olive gray, becoming stiff with depth. Some 
scattered medium to coarse sand at 69 ft with 
hard cemented sand concretions 1". Grades to 
underlying unit. 

requested. 

. 
., 

SS 2.0 2.0 6-6-8-8 

SS 

SS 

2.0 

2.0 

2.0 

2.0 

70.4 - 72.0 Ft. SILT  (ML) Greenish gray with 
some clay and medium sand, stiff to very stiff. 

1  

de 	72.0 - 74.0 Ft. Clayey SILT (ML-CL) dark 
' 	blue gray, stiff, scattered smooth tan chert 
/ 	pebbles (residual clay) very stiff to hard. 

Bottom of hole at 74.0 ft. 411)  
SS 	= SPLIT 	SPOON; 	ST 	= SHELBY 	TUBE; 

D 	= DENNISON; 	P = PITCHER; 	0 = OTHER 

SITE 	 . 	S  

SLAPS 
HOLE NO. 	/ / 

M13-8D 
E-B-136 
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T OR ING WELL  StA Lguis Airport Site 
SITE 
	

COORDINATES 

North of _ColOweter Creek 
COMPLETE PREPARED BY 

11 -19 -BT D. MISER 

N sa._195.4 	E 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIAM— SS RISER 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

DEPTH ELEV. 
(FT) 	(FTMSL 
2.9 	527.5 

2.5 	527.1 

0.0 	524.6 

522.3 

GFNFRA1/2F0 GFOLOGTC LOG 

0.8-3.8 

ORGANIC SILT 

BOTTOM OF SURFACE CASING 
	

2.3 

3.0-23.8 

CLAYEY SILT 

23.0-53.0 

_TY CLAY 

/t 	 RISER CASING 

DIAMETER/TYPE: 

2.0" I60./STAINLESS STEEL • 
TOP OF SEAL 
	

77.3 447.3 

81.5-93.5 

SILTY CLAY & GRAVEL 

PROJECT 
	

WELL NO. 

BACKFILL MATERIAL TYPE 

CEMENT/BENTON/TE GROUT 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 
	

79.7 444.9 

, FILTER PACK TYPE 

MERAMEC WB-35 SAND 

53.8-81.5 

, CLAY 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 8.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

4 	 HOLE DIAMETER: 9" 

E-B-138 

	

82.5 
	

442.1. 

	

92.5 	432.1 

	

93.5 	431.1 

93.5 



WELL NO.. 

E15314 01.'  MONT_ T ORING 
PROJECT 

St- 1..quim Airport Site 4
.

3 NO. SITE 

3 North of _Ccalluomtmr Crank 
COMPLETE PREPARED BY 

KISER 

COORDINATES 

N_ 3-197.2 E 

FREFERENCE POINT FOR MEASUREMENTS TOP OF 2_" DIAM. SS RISER 4-67 _1_171.3 -8 

0.0-3.0 

ORGANIC SILT 

TOP OF SURFACE CASING 

, 4 4 	 TOP OF RISER CASING 	 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

DEPTH ELEV. 
(FT) 	(FTMSL 
2.7 	627.3' 

2.4 	527.8 

	 0.0 	624.5 

522.1 

SURFACE CASING 

DIAMETER/TYPE: 

5.25" I.D./STEEL 

23.8-27.5 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 8.810" 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

SILTY CLAY 

509.6 

507.E 

584.E. 

3.0-23.8 

CLAYEY SILT 

2.5 

17.0 

20.1 

4 	 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 
• 

E-B-139 

	

25.1 	499.t 

	

26.1 	498.! 

	

27.5 	497. 



ELEV. 
(FTMS1 
618.0 

517.5 

515.1 

512.5 

448.0' 

445.0 . 

435.0 

434.0 • 

PROJECT WELL NO. 

• JOB NO. 

14S01-_15 

-23-83 

M CINLI T OR ING WELL St. LZu.LiB Air nor t_ _S to 13St.11.; 
COORDINATES SITE 

p North 	Cialdwatmr Creek 
COMPLETE I PREPARED BY 

11-22 87 ER. C. KISER 

N 2-886,3 E 2.928.4  
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIAll„ SS RISER 

GFNFRAI TZFO GPO! OG/C OG 

0.0-19.6 

ORGANIC t, CLAYEY SILT 

19.5-41.0 

SILTY CLAY 

41.0-58.0 

AY 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./316 STAINLESS S1EEL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.018" 

BOTTOM OF SCREEN 

BOTTOM 1.:W SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

81.2. 

81.9 

E-I3-140 

DEPTH 
(FT) 

2.9 

2.4 

0. 0 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

TOP OF SEAL 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

58.0-81.7 

SILTY CLAY 

2.3 

63.6 

67.1. 

70.1 

80.1 



WELL NO. 

t1car4Ilropeir4c; WELL_ 

LJOB NO. 	SITE 

JELS3W02;  

1111, 1-15 North o• Col dwatar 'Creek 
COORDINATES 

N 2-a4a.1 	E 2.939.4 
REFERENCE POINT FOR MEASUREMENTS 

PROJECT 

St, LQUis Airport Site 

COMPLETE PREPARED BY 

5-87 ii - 13 - 81 R, C. KISER TOP OF 2" DIAM,_ SS RISER 

0• TOP OF SURFACE CASING 

4 0 	TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./315 STAINLESS STEEL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF-FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

SCREEN 

DIAMETER: 2.8" I.O. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

19.5-22.8 

SILTY CLAY 

• 

0.0-19.5 

ORGANIC & CLAYEY SILT 

• 

DEPTH ELEV. 
(FT) 	(FTMSL: 
2.9 	518.3 

2.4 	517.8 

0.0 	515.4 

2.3 
	

513.1 

9.4 •  

11.9 
	

503.5 

15.1 
	

508.3 

20.1 	495.3 

21.1 	494.3 

22.8 	493.4 

TOP OF SEAL 

TOP OF SCREEN 

HOLE DIAMETER: 9" 

E-B-141 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

  

  



56.5-71.8 

SILTY CLAY 

71.8-73.5 

LIMESTONE 

PROJECT WELL NO. 

PlCINITORINT; WELL 
JOB NO. 	SITE 

St. Lk 	Site 
COORDINATES 

145.81-A.53 Niarth caf Cwtr Crmak 
REGUN COMPLETE PREPARED BY 

R. C. KISER 

N 2375.5 E 2115.B  
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIM!". SS RISER -12-87 11 -13 -87 

• 
DEPTH 
(FT) 

2.5 

2.0 

8.0 

2.7 

55.2 

57.7 

60.5 

70.5 

71.5 

73.0 

GENFRAt/2F0 _nFoLonrc LOG 

0.0-19.3 

ORGANIC 8. CLAYEY SILT 

/9.3-40.0 

SILTY CLAY 

40.0-56.5 

.AY 

ELEV. 
(FTMSL 
519.6 

519.1 

517.1 

514.4 

461.9 

459. 4 

456.6 

446.6 

445.6 • 

TOP OF RISER CASING 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

/ 	 RISER CASING 

DIAMETER/TYPE: 

2.8" I.D./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYRE 

MERAMEC WB-35 SAND 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

r----- TOP OF SURFACE CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

TOP OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

E-B-142 



ilk1-1sp North o• Colidwatior Creak 

COMPLETE PREPARED BY 

2.7 514.3 

1.9 	518.9 

0.0 	51.7.0 

10.6 

12.9 

15.6 

506.4 

501.4 

WELL NO. PROJECT 

IIflNITIIRING IJJELL  
JOB NO. 	SITE 

St. Louis_ Airoort Site 
COORDINATES 

SI 2-37_1,1 	E 2.106-2 
REFERENCE POINT FOR MEASUREMENTS 

-3-07 _/1-3-B7 R C KISER TOP OF 2!' DIAWL SS RISER 

4 	 

DEPTH ELEV. 

	

(FT) 	(FTMSL 
	1 2.5 	519.5 

/ 
GFNFRAtT7F0 GFM °SIC LOG 

8.0-19.3 

ORGANIC 4, CLAYEY SILT  

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

• 	 

	0 : 1:1 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 ir, BENTONITE PELLETS 

TOP OF FILTER PACK 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 8.810" 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

19.3-23.5 

SILTY CLAY 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

E-B-143 

	HOLE DIAMETER: 9" 

	

20.6 	496.7 

	

21.6 	495.4 

	

23.5 	493.5 



PROJECT WELL NO. 

1110N 
JOB NO. I SITE 

14501- 
DUN COMPLETE 

.2-66 -13-ea 

T ORI N WELL 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

0.8-13.0 

RUBBLE L FILL 
SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D../PVC/STEEL FLUSH MOUNT 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.8" I.D./STAINLESS STEEL 

St. Lowis Airport Site 
COORDINATES 

Smyth f CmIdwater Creek 
PREPARED BY 

C. KISER 

N 2-446B E 2.813.3  
REFERENCE POINT FOR MEASUREMENTS 

AlIP OF 2" anart. SS RISER 

B53W04 

. - 

DEPTH ELEV. 

	

(FT) 	(FTMSL 

	

8.8 	529.5 

-0.3 	629.2 

0.8 	529.5 
_GENFRAL 12F0 GFOLOGIC LOG  

527.0 2.5 

465.3 64.2 

461.7 67.8 

451.7 77.8 

78.8 

81.0 

467.4 62.1 

450.'7 • 

TOR OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 8.018" 

13.0-44.0 

CLAYEY SILT 

44.8-55.8 

;Y 

55.0-80.7 

SILTY CLAY 

80.7-61.8 

LIMESTONE 



GFNFRAI IZFD OFD1 OGIC OG 

0.0-/3.0 

RUBBLE L FILL 

DEPTH ELEV. 

	

(FT) 	(FTMSL 

	

0.0 	629.4 

-0.2 	629.2 

8.0 	529.4 

37.0 

39.5 

492.4 

489.9 

2. 5 

42.8 

526.9 

486.6 

  

	

47.8 	481.8 

	

48.8 	488.6 

	

49.0 	488.4 

  

HOLE DIAMETER: 9" 

  

   

E-B-145 

PROJECT WELL NO. 

MIONITORINIG WELL  St, Louis Airoort Site 

I COORDINATES 
ES3W 04  

JOB NO. 

1-1 
UN 

ti-es  

SITE 

Bonfield Arai_ 
COMPLETE PREPARED BY 

G. CHERRY 

N 2,443,1 _E 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIALM, SS RISER 

::::::: 

v 4 	TOP OF SURFACE CASING 

TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

6.26" I.D./PVC/STEEL FLUSH MOUNT 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTON/TE GROUT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.0" 1.0./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

13.0-44.0 

CLAYEY SILT 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.e" 1.0. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.01e" 

BOTTOM OF SCREEN 

44.8-49.0 

CLAY 

• BOTTOM OF SUMP 

BOTTOM OF HOLE 



LJPROJECT 
St- Lowis Rim:tort Site 

I COORDINATES ColdwAtmr Critak 	N 2-38_3,5 E 1.522.4 

RISER CASING 

13.5-27.8 

SANDY SILT 

27.0-44.0 

_TY CLAY 

• 	 DIAMETER/TYPE: 

2.8" I.D./STAINLESS STSEL 

. TOP OF SEAL 

 

64.7 453.2 

mnN 
JOB NO. SITE 

14501-153 North of 
--SUN COMPLETE PREPARED BY 

11 -12 -S7 R. C. KISER 

REFERENCE POINT FOR MEASUREMENTS 

_TOP _CR 22' DIAM, SS RISER 

wELL NO. 

8_53_W851 

4, 

 

P4 
	

TOP OF SURFACE CASING 

TOP OF RISER CASING 

DEPTH ELEV. 
(FT) 	(FIMbL 
2.4 	528.3 

1.9 	519.8 

0.8 	517.9 

  

0.8-13.5 

ORGANIC L CLAYEY SILT 
SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D./STEEL 

 

2.8 BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 	 67.5 450.4 

44.0-78.0 

CLAY AND SANDY CLAY 

78.8-83.5 

SAND L LIMESTONE 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.010" 

78.6 447.3 

BOTTOM OF SCREEN 	0 88.6 437.3 

BOTTOM OF SUMP 
	

81.6 436.3 

BOTTOM OF HOLE  	83.5 1111/1  
HOLE DIAMETER: 9" 

E-B-1•46 



A NO. SITE 

1-15 North ad" Coldwatmr Crask_ 
11111N COMPLETE PREPARED BY 

11-12-87 -6-87  _R. C. KISER 

PROJECT 
	

WELL NO. 

TOR I NG WELL 	LQUI5 Airpmrt Site 
	

BS3W05.; 
COORDINATES 

N a. .32se _E 1.52SA6 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" MAIL SS RISER 

(1FNFRAI T7FL1 aFrit nrtic t oa 

6.6-13.5 

ORGANIC.  & CLAYEY SILT 

DEPTH ELEV. 
(FT) 	(FTMSL 
3.1 	521.1 

2.5 	520.5 

6.6 	518.0 

TOP OF SURFACE CASING 

0 
	

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

BOTTOM OF SURFACE CASING 
	

2.1 
	

515.9 

BACKFILL MATERIAL TYPE 

CEMENT/BENTON/TE GROUT 
13.5-27.8 

SANDY SILT 

• 
RISER CASING 

DIAMETER/TYPE: 

2.0" 1.0./STAINLESS STEEL 

TOP OF SEAL 15.7 $02.3 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 
	

18.8 
	

580.8 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

27.6-28.5 

SILTY CLAY 

TOP OF SCREEN 22.5 495.5 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.610" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

E-B-147 

	

27.5 	496.5 

	

28.5 	489.5 

	

28.5 	489.5 



2.5 

54.7 

56.7 

68.3 

70.3 

71.3 

524.E 

• 

470.5 

467.0 

457.0 

456.0 

77.4 

  

DEPTH ELEV 

	

(FT) 	(FTMS 

	

0.8 	527.3 

	

-0.3 	527.E 

	

8.8 	527.: 

PROJECT WELL NO 

MO  
JOB NO. I SITE 

14501- 

"7.GUN 	COMPLETE 

14-88 -15-e8 

TOPING LIEU_ sr. Lis Airnmrt Site 

South _Ger  rdalolw &ter Creek 

COORDINATES 

N 2-258,4 E 2.298.4 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIN. SS RISER 

PREPARED BY 

R. C KISER 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

18.0 IN./PVC/STEEL FLUSH MOUNT 

BOTTOM OF SURFACE CASING 

/. 	 RISER CASING 

DIAMETER/TYPE: 

2.0" 1.0./316 STAINLESS STEEL 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

nEWERAI IZET) GEOLOGTC C1G 

0.0-13.8 

RUBBLE L FILL 

13.8-33.0 

CLAYEY SILT 

33.8-39.0 

'LTY CLAY 

0 

TOP OF SEAL 

°ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

	 HOLE DIAMETER: 9" 

E-B-148 

39.0-50.8 

CLAY 

50.8-77.4 

SILTY CLAY L LIMESTONE 



8.0-13.0 

RUBBLE & FILL 

13.8-33.8 

CLAYEY SILT 

WELL NO. PROJECT 

1.autis aircimrt Sit MflNITOPII4G 
JOB NO. SITE 

13 -e_e_ 

B53WO% 

KISER/G. CHERRY TOP OF 2" DI1i. $S RISER [TOP 	

POINT FOR MEASUREMENTS Illk. UN COMPLETE PREPARED BY 1 -153 alif ix,L..11 Arw 	 N 2._25_1_. 4 	E 2.31.2-5 

[ COORDINATES 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

18.0 IN./PUC/STEEL FLUSH MOUNT  

DEPTH ELEV. 

	

(FT) 	(FTMSL 

	

0.0 	$27.8 

	

-8.3 	626.7 

	

0.0 	527.0 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.8" 1.0./STAINLESS STEEL 

Top OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL 

OPENING WIDTH: 8.810" 

- WIRE WRAPPSD 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

E-B-149 

33.0-37.0  

	

35.3 	491.7 

	

36.3 	490.7 

	

37.0 	498.8 

2.5 
	

$24.5 

• 

24.9 
	

502.1 

27.0 
	

500.0 

30.3 
	

496.7 

HOLE DIAMETER: 9" 



DEPTH ELEU 

	

(FT) 
	

(FTMSI 

	

2.0 
	

527.8 

	

1.5 
	

527.3 

	

0.0 
	

525.E 

	

3.2 
	

522.E 

71.3 

GFNFRALT7F0 aFoLoaTc LOG 

0.0-10.6 

RUBBLE & FILL 

10.5-32.0 

CLAYEY SILT 

32.0-46.0 

LTV CLAY 

46.0-88.8 

CLAY E. SILTY CLAY 

88.8-89..0 

LIMESTONE 

PROJECT 
	

WELL NO. 

MON_ 	• .RIN 	 at- LQuis Airmort Sita 
	

BS3W0' 

JOB NO. 	SITE 
	

COORDINATES 

14501-153 South of Coldwater Craek 
	

N 2-14a. 6 E 1. 8ei-4 

-SUN COMPLETE PREPARED BY 
	

REFERENCE POINT FOR MEASUREMENTS 

• - • 

 

• V 

  

	TOP OF SURFACE CASING 

4 g,  
P 	

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" ID./316 STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 
	

73.7 452.1 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

	

76.0 
	

449.E 

	

86.0 
	

439.E 

	

87:5 
	

438.: 

89.0 • 
E-B-150 



18.5-29.0 

CLAYEY SILT 

PROJECT wELL NO. 

M ON_I TOR ING WELL St- LQuis Airport Site Et52W87 

aUN 	COMPLETE PREPARED BY 4110
8 NO..,  SITE 

a 
1-1sa Baltfield Arita_ 

COORDINATES 

N 2._140.4 	E 1 -71176 
REFERENCE POINT FOR MEASUREMENTS 

1-23-88 /-23-86 G CHERRY TOP OF 2" 02AH. 55 RISER 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25 IN./STEEL 

BOTTOM OF SURFACE CASING 

DEPTH ELEV. 
(FT) 	(FTMSL 
1.6 	527.4 

1.1 	526.9 

0.0 	525.8 

522.2 

5FNFR4LT7Fn nFnioaTc tOG 

8.0-10.5 

RUBBLE & FILL 

29.0-35.0 

SILTY CLAY 

0 

BACKFI'LL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.8" /.D./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 9.010" 

582.8 

496.S 

3.6 

23.0 

25.5 

28.9 

E-B-151 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

	

33.9 	491.S 

	

34.9 	490.E 

	

35.8 	498.E 



432.E 

[

WELL NO 

ELS3w0:  MON TII41 IJELL t. Louis kiroort sit 
PROJECT 

JOB NO. 	SITE 

14501-15 
 

Scuth 

GUN COMPLETE 
Coldwatmr Crank 

PREPARED BY 

COORDINATES 

N 
	

E 1.410.S 
REFERENCE POINT FOR MEASUREMENTS 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

BOTTOM OF SURFACE CASING 

BACKF1LL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./316 STAINLESS STEEL 

TOP OF. SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.O. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN  

DEPTH ELEV 
(FT) 	(FTMS 
2.1 	526.9 

1.6 	524.8 

	 0.0 	624.E 

521.7 

41) 
446.E :  

443.E 

433.E 

GENFRALTZED MFOLOG/C_LOG 

0.0-8.5 

RUBBLE E. FILL 

8.5-38.8 

ORGANIC & CLAYEY SILT 

38.8-52.5 

LTY CLAY 

52.5-87.5 

CLAY & SILTY CLAY 

87.5-91.7 

CLAYEY GRAVEL 

fe----- TOP OF SURFACE CASING 

4 	/ 	TOP OF RISER CASING 

  

  

  

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 4 	 

3.1. 

75.8 

78.0 

80.9 

90.9 

91.9 

91.7 

E-B-152 



GFNFRALT7F0 GFOLOGIC LOG 

0.0-8.5 

RUBBLE L FILL 

1 8.5-24.0 
ORGANIC L CLAYEY SILT 

3.5 521.2 

DEPTH 	ELEV. 
(FT) 	(FTMSL 
1.7 	526.4 

1.2 	525.9 

0.0 	624.7 

26.8 

27.5 

31.3 

498.7 

497.2 

493.4 

	

36.3 	488.4 

	

37.3 	487.4 

	

37.5 	487.2 

 

HOLE DIAMETER: 9" 

 

E-B-153 

PROJECT 

MONITORING WELL  
SITE 

L-Isa South _a Colotwatsr Crank 

St- Louis Alroort Site 

ICOMPLETE PREPARED BY 

I COORDINATES N a. 0862. E i41.5 
UN 

7-88 1-15-88 G. CHERRY 

REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" DIAti. SS RISER 

WELL NO. 

E5,2Wee  

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.0" 1.0./STAINLESS STEEL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

TOP OF SURFACE CASING 

TOP OF SEAL 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

24.0-37.6 

SILTEY CLAY 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" /AD. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 8.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 



PROJECT 
	

WELL NC 

MONITORING WELL sr_ upuis parrt Sif 
	

BS3Wi  
JOB NO. 	SITE 
	

COORDINATES 

14501-1 
 

South of Coldwittmr Crank 
	

N 1-688_. 4 E 3.618.5  

0EGUN COMPLETE PREPARED BY 
	

REFERENCE POINT FOR MEASUREMENTS 

R. C. KISER 
	

TOP OF 2_" DISCI._ SS RISER 

DEPTH ELEl 
(FT) 
	

(FTM: 
TOP OF SURFACE CASING 
	

1.9 524.( 

TOP OF RISER CASING 
	

1.4 523.: 
GFNFRAITZFO GEOLOGIC LOG  	0.0 

	
522. 

0.0-5.5 
SURFACE CASING 

RUBBLE L FILL 
DIAMETER/TYPE: 

6.25" 1.0./STEEL 

  

BOTTOM OF SURFACE CASING 3.3 518. 

5.5-20.0 

CLAYEY SILT 

20.0 -36.S 

'LTY CLAY 

 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" 1.13./316 STAINLESS STEEL 

TOP OF SEAL 55.3 466.1 

 

ANNULAR SEAL TYPE 

1./4 in BENTON/TE PELLETS 

  

TOP OF FILTER PACK 
	

57.5 
	

464.C .  

36.5-50.5 

CLAYEY SILT 

 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

TOP OF SCREEN 61.1 461.c 

50.5-74.0 

PENN. CYCLOTHEM 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.010" 

  

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

4 	 HOLE DIAMETER: 9" 

E-B-154 

	

71.1 	451.0 

	

72.6 	499.! 

74.5 



29.8-35.0 

SILTY CLAY 

25.5 

28.9 

498.7 

495.3 

  

	

33.9 	498.3 

	

34.9 	489.3 

	

35.8 	489.3 

PROJECT 

St Lmuis Airmart Site MONITORING WELL 
J B NO. 	SITE 

111 

WELL NO. 

E35_3W_e_9 c 

1-1%3 Ballfial0 Ars& 
UN COMPLETE PREPARED BY 

I COORDINATES N 1.82i.2 E 
REFERENCE POINT FOR MEASUREMENTS 

d2-88 1-22-88 G. CHERRY/R.C_._ KISER TOP OF 2" DIAM. SS RISER 

DEPTH ELEV. 
(FT) 	(FTMSL: 
1.6 	525.8 

1.1 	525.3 

	 8.8 	524.3 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.26" 1.0./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.8" I.D./STAINLESS STEEL 

3.6 
	

620.6 

8.0-6.5 

RUBBLE & FILL 

6.5-29.8 

CLAYEY SILT 

• 
TOP OF SEAL 23.8 	581.2 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

TOP OF SCREEN 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL WIRE WRAPPED 

OPENING WIDTH: 0.018" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

	 BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

E-B-155 

4 	 

 

 

   



South or Cm1dwatmr Creak 

' -GUN 	COMPLETE PREPARED BY 

N 1578..4 
REFERENCE POINT FOR MEASUREMENTS • JOB NO. I SITE 

	
COORDINATES 

TOP OF SURFACE' CASING 

TOP OF RISER CASING 
GFNFEALM7F0 GEDIOGIC LOG 

0.0-9.5 

RUBBLE & FILL 
SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D./STEEL 

BOTTOM OF SURFACE CASING 

W
%

C
%

\%
‘ 

.C
\M

 

DEPTH 
(FT) 

1.9 

1.4 

e. e 

ELEU 
(FTMS 
527.4 

526.9 

525.! 

3.3 
	

522.; 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./318 STAINLESS STEEL 

TOP OF SEAL 

9.5-29.0 

CLAYEY SILT 

29.0-43.0 

LTY CLAY 

S. 	 

 

68.8 458. • 

PROJECT 
	

WELL NO 

t1ONITDRING_ UJELL t LQUiS Airport Situ 	 953W 3.  

i-26-SS -27-88 
	

TOP OF a" DI1311. SS RISER 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

	1 	
ANNULAR SEAL TYPE 

1/4 in. BENTONITE PELLETS 

TOP OF FILTER PACK 
	

68.8 456. -  

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

43.3-76.5 

CLAY AND SILTY CLAY 

76.5-82;3 

GRAVEL & LIMESTONE 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" 1.0. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.010" 

71.1 454.. 

BOTTOM OF SCREEN 
	

81.1 
	

444.. 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

82.1 443.. 

82.3 

4 	 HOLE DIAMETER: 9" 

E-B-156 



PROJECT 

MONITORING WELL  

01-11.2L5puth_o Caldwatsr Crwsk 

EL 

3UN . MCOMPLETE PREPARED BY 

N 725. 	E 	. 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF 2" 	 RISER 

WELL NO. 

853W 1.  

-ee 1 -20 -Be 	KISER_ 

B NO. SITE 	 COORDINATES 
St. Luis Airmort Sits_ 

I 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 
8.5-45.8 

CLAYEY SILT 

// 	 RISER CASING 

DIAMETER/TYPE: 

2.8" 1.13./316 STAINLESS STEEL 

TOP OF SEAL 

v./ 	TOP OF SURFACE CASING 

4 	,‘ 	TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

8.25 IN./STEEL 

BOTTOM OF SURFACE CASING 

DEPTH ELEV 
(FT) 	(FTMSI 
2.1 	531.1 

1.6 	638.5 

	 0.8 	629.E 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 
TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - 

OPENING WIDTH: 0.010" 

WIRE WRAPPED 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

E-B-157 

3.9 

• 36.9 

38.9 

40.9 

46.9 

46.9 

49.0 

525. S 

492.: 

490.: 

488.: 

483.: 

482.: 

488.1 

  



IA • • 
JOB NO. 

ELEV. 
(FTMSL 
538.1 

537.6 

536.1 

532.9 

478.4 

467.6 

&R-158 

PROJECT WELL NO. 

1458i.- 
GUN 

SITE 

South of MoDonnoll Blvd. 
COMPLETE PREPARED BY 

COORDINATES 

N i.02S.9 E 3.0_91-6 
REFERENCE POINT FOR MEASUREMENTS 

28-88 1-as-es R. C. KISER_ TOP OF 2" DIAML SS RISER 

DEPTH 
(FT) 
2.0 

1.5 

	 8.8 

SURFACE CASING 

	DIAMETER/TYPE: 

6.25" I.D./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" /.n./316 STAINLESS STEEL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC W8-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 0.810" 

8.0-15.6 

ORGANIC & CLAYEY SILT 

15.5-38.5 

SILTY CLAY 

38 5-4.5,6 

AY 

45.8-79.6 

PENNS. CYCLOTHEMS 

79.6-79.8 

LIMESTONE 

7*----- TOP OF SURFACE CASING 

---114------ TOP OF RISER CASING 	 

  

  

  

TOP OF -SEAL 

3.2 

63.3 

65.7 

68.5 

■ 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

	

78.5 	457.6 

	

79.5 	456.6 

79.8 



MON' TOP IINJ.G _WELL_ st. LauiR Airam-t Site 
JOB NO. 

1.-150.South 

SITE 

c• Cm1A-WAtmr Drumk 

COORDINATES 

14 1._6_74-8 	E._ 3.617.7 

aUN COMPLETE PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

-se 3-_2-88 R. C 	RISER TOP OF 2' =AM. SS RISER 

  

4 	 

 

 

  

E-B-159 

WELL NO. 

1153W11 

PROJECT 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.O./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./316 STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

5.5-20.0 

CLAYEY SILT 

4 TY CLAY 

13.8 TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-36 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.018" 

BOTTOM OF SCREEN 

20.0-24.8 

• BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

15.9 

	

20.9 	681.2 

	

22.4 	499.7 

	

24.0 	498.1 

ELEV. 
CFTMSL 
524.2 

523.7 

622.1 

519.0 

510.4 

508.3 

586.2 

GFNERALI7F0 GFOLOGITC 10G 

0.0-6.5 

RUBBLE d, FILL 

•  •
  

\I
 X 

Stli
n

n
a

/M
i 

DEPTH 
CFT) 

2.1 

1.. 

0.0 

3.1. 

11.7 



DEPTH ELEV 
(FT) 	(FTMS 

GFNERAI I7Ffl cFni nmTc !ADP 

See Geologic 

Drill Log for Details. 

30"x30"x30" 

Concrete base/wire mesh 

0-31.0: 

" dia. borehole 

k A 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 18" 

	

54.0 	473.E 

	

59.2 	430.4 

78.2 

MONITORING WELL 
PROJECT 
	

WELL NO 

851WL  
JOB NO. 

-GUN 

0 -_1 -92 

SITE 

SLAPS: Bail FLPI-cts 
COMPLETE PREPARED BY 

9-29-22 
	

Smith 

COORDINATES 

N 1,211.3 F a.529.6  
REFERENCE POINT FOR MEASUREMENTS 

round _Surface_ 

TOP OF SURFACE CASING 

TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

8" SQUARE/Steel casing w/cap I, lock 

BOTTOM OF SURFACE CASING 

BACKF/LL MATERIAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4.0"/Schd 5S 316L Stainless St 

TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Pellets 1/4" 

Bottom Sump 

5.0• SS Plus Cap 

59.5-62.0' 
	 o■wraINII 

Silica Sand Pack 

TOP OF FILTER PACK 
FILTER PACK TYPE 

Ali Purpose Pool Sand 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4.0" 

TYPE: 316 SS Wire Wrapped 

OPENING WIDTH: 0.010" 

0.0 

32.8 

527.E 

494. 

39.0 1110 

	

41.0 
	

486.E 

	

44.0 	483.E 

E-B-160 



COORDINATES 

N 15E5_. 7 E 927,4 
REFERENCE POINT FOR MEASUREMENTS 

I 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

LOP OF 2 ' RISER_ PIPE. 

• 

JOB NO. 

4111t1-1  
1 -19 -es S. CHERRY 

SITE 

Ballfirld  
COMPLETE PREPARED BY 

PROJECT 
	

WELL NO. 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" 1.0./STEEL 

BOTTOM OF SURFACE CASING 

BACKFIL.L MATERIAL TYPE 

CEMENT/BENTON/TE GROUT 

/ 	 RISER CASING 

DIAMETER/TYPE: 

2.8" I.D./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

DEPTH ELEV. 
(FT) 	(FTMSL 
2.0 	527.4 

1.5 	526.9 

8.0 	525.4 

3.2 
	

622.2 

p1.9 
	

503.5 

TOP OF FILTER PACK 
	

24.1 .501.3 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

29.5-35.8 

SILTY CLAY 

TOP OF SCREEN 28.5 496.9 

SCREEN 

DIAMETER: 2.8" I.O. 

TYPE: STAINLESS STEEL WIRE WRAPPED 

OPENING WIDTH: 0.810" 

• 
BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

4 	 HOLE DIAMETER: 9" 

E-B-161 

aa.s 	491.9 

34.5 	498.9 

35.0 	498.4 



PROJECT WELL NO. 

SITE 

id • 

JOB NO. 

1450_1_-15OLEmuth q Cialdwatar Crask 
COMPLETE I PREPARED BY UN 

...8-8a 2-18-26 C. KISER 

2.8 524.5 

15.5 TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

18.8 TOP OF FILTER PACK 586.E 

20.9 504.: 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

26.8-29.5 

SILTY CLAY 

TOP OF SCREEN 

	0 25.6 

	0 27.3 

	0 29.5 

41) 

499.: 

498. 

COORDINATES 

N 163.S E1-4113-S 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF SS RISER PIPE 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25" I.D./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

// 	
RISER CASING 

DIAMETER/TYPE: 

2.8" I.D./316 STAINLESS STEEL 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED•

OPENING WIDTH: 0.818" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

	 BOTTOM OF HOLE 

14 	 HOLE DIAMETER: 9" 

E-B-162 

8.8-18.8 

RUBBLE 8. FILL 

10.8-26.8 

CLAYEY SILT 

DEPTH 
(FT) 

2.2 

1.7 

0.8 

ELEV. 
(FTMSL 
527.5 

527.8 

525.3 

• 	 



PROJECT 

TOPING WELL St. Lquim Airport Site 
NO. SITE COORDINATES 

South of Coldwater Creek N 1476.4 	P  2 t9.9 
1UN 	COMPLETE PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

L 2-17-88 	-17-88 . 	C.. KISER 1 TOP OF SS RISER PIPE 

0.0-8.8 

RUBBLE & FILL 

8.0-18.5 

CLAYEY SILT 

1111k5-22.0 

ANIC SILT 

2.5 639.e 

DEPTH ELEV. 
(FT) 	(FTMSL 
8.0 	532.5 

-0.2 	532.3 

9.0 	532.5 

16.5 

18.7 

22.7 

516.0 

513.8 

589.8 

SCREEN 

DIAMETER: 2.8" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: e.e10" 

	

27.7 	504.8 

	

28.7 	503.8 

	

34.9 	498.5 

1 WELL NO. 853W t4 

r—TOP OF SURFACE CASING 

	 TOP OF RISER CASING 	 

BOTTOM OF SURFACE CASING 

BACKFICL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.8" 1.0./STAINLESS STEEL 

  

 

SURFACE CASING 

DIAMETER/TYPE: 

18.8 IN./PVC/STEEL FLUSH MOUNT 

 

  

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC W9-35 SAND 

22.0-34.0 

SILTY CLAY 

TOP OF SCREEN 

: 
III 

E-B-163 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 



   

MONITORING IAIEL_L 
PROJECT 

St- Lowim Airmart Saito 

WELL NO. 

853W15 

! JOB NO. 

1  14501-153 South Qf McDonnmil  
IREGUN 	COMPLETE PREPARED BY 

'7-88 1-27-88 R.c. KISER/G. CHERRY 

SITE 	 COORDINATES 

	

N_ 1.065.3 	E 
REFERENCE POINT FOR MEASUREMENTS 

TOP OF SS RISER PIPE 

74  TOP OF SURFACE CASING 

4 0  TOP OF RISER CASING • 
GENFQPIII TZFO GFO1 OGIC LOG 

FILL L ORGANIC SILT 
SURFACE CASING 

DIAMETER/TYPE: 

18.0 /N./PVC/STEEL FLUSH MOUNT 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

0.4:;:j? 	 

5.0-15.0 

CLAYEY SILT 

15.0-21.5 

:LTY CLAY 

RISER CASING 

DIAMETER/TYPE: 

2.0" 1.0./STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPPED 

OPENING WIDTH: 8.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 

E-13-164 

DEPTH ELEV. 

	

(FT) 	(FTMSL 

	

0.0 	532.0 

	

-0.2 	631.8 

	

0.0 	632.0 

529.5 

521.3 

516.8 

2.5 

9.7 

11.7 

15.2 

	

20.2 	511.8 

	

21.2 	610.8 

21.5 

11111 



3.0 532.9 

DEPTH 	ELEV. 

	

(FT) 	(FTMSL 

	

2.3 	538.1 

	

1.7 	537.6 

	

0.0 	535.9 

13.5 

14.0 

15.8 

522.4 

521.9 

520.1 

	

20.8 	615.1 

	

22.3 	5/3.6 

	

24.0 	511.9 

15.3-24.0 

SILTY CLAY 

WELL NO. PROJECT 

MDITOPINt LJELL LQuis Airport Situ Eitzwlec  
SITE COORDINATES 

N 026.2 E 3,1_04.5 

O
U

NO. 

-26-88 2-26-88 

. N 	COMPLETE 
1- 153 South o• MhDonnall—BisnL 

PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

R 	C. KIZER TOP OF 2" =ANL RISER 

\\
\\_

 _
\
\\
_
 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6.25 IN./STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2.0" I.D./316 STAINLESS STEEL 

TOP OF SEAL 

ANNULAR SEAL TYPE 

1/4 in BENTON/TE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC WB-35 SAND 

1FNFRAIT7F11 npotnnrc LOG 

8.0-13.8 

ORGANIC L CLAYEY SILT 

13.8-15.3 

CLAY 

• 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2.0" I.D. 

TYPE: STAINLESS STEEL - WIRE WRAPP 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 9" 4 	 

  

  

 

E-B-165 



MONITORING WELL 
PROJECT 

JOB NO. SITE 
	

COORDINATES 

Si APS: Ball Fields 
	 N 1.750-8 	F 1.910.0 

-GUN 	COMPLETE PREPARED BY 	 REFERENCE POINT FOR MEASUREMENTS 

ji-?1-9? 8-26-9? 	Smith 	 -Ground Surface 

74 	TOP OF SURFACE CASING 
1 	TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

8" SQUARE/Steel casing w/cap & lock 

BOTTOM OF SURFACE CASING 

GFNIFRAI I7F11 nFni nnir LI  

See Geologic 

Drill Log for Details. 

BACKFILL MATERIAL TYPE 

A J. 

30"x30"x30" 

Concrete base/wire mesh  

Cement-Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4.0"/Schd 5S 316L Stainless St 

TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Pellets 1/4" 

TOP OF FILTER PACK 
FILTER PACK TYPE 

All Purpose Pool Sand 

SS Bottom Cap 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4.0" 

TYPE: 316 SS Wire Wrapped 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 10.5" 

E-B-166 

A A 

A A 

WELL NO. 

B53W17  • 
DEPTH ELEV. 
(FT) 	(FTMSL 

0.3 	527.4 
0.0 	527.1 

14.9 50 

17.0 
	

510.1 

20.0 
	

507.1 

30.0 	497.1 

35.2 	491.9 

1111 35.0 4 



PROJECT WELL NO. 

BS31418!  
MONITORING WELL 

JOB NO. 

ON 
SITE 

SLAPS: Ball Fields 
COMPLETE PREPARED BY 

COORDINATES 

N 1,561.0 E 560-1 
REFERENCE POINT FOR MEASUREMENTS 

9-1-92 T. Smith Ground Surface 

DEPTH ELEV. 
(FT) 	(FTMSL 

0.0 	522.3 

516.8 

514.3 

512.3 

5.5 

8.0 

10.0 

	

20.0 	502.3 

	

25.2 	473.5 

	

37.0 	485.3 

e".  ■Mlif 

TOP OF SURFACE CASING 

TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

8" SQUARE/Steel casing w/cap lc lock 

BOTTOM OF SURFACE CASING 

RISER CASING 

DIAMETER/TYPE: 

4.0"/Schd 59 316L Stainless St 

TOP OF SEAL 	. 

ANNULAR SEAL TYPE 

Bentonite Pellets 1/4" 

GENFRAI T7Frl GFCII onTr I nr; 

See Geologic 

Drill .Log for Details. 

Concrete Base: 

30"x30"x30" wire mesh 

TOP OF FILTER PACK 
FILTER PACK TYPE 

All Purpose Pool Sand 

SS Bottom Cap 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4.0" 

TYPE: 316 SS Wire Wrapped 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP . 

BOTTOM OF HOLE 

HOLE DIAMETER: 10.5" 

E-B-167 

A A 



SITE JOB NO. 

SS Bottom Cap 

DEPTH 
(FT) 

0.2 
	 0.0 

TOP OF SURFACE CASING 

TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

FLUSH MNT./Steel casing w/cap 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

Cement-Bentonite Grout 

4.4 

4.4 

5.6 519.0 

7.0 509.0 

	

17.0 	503.7 

	

22.3 	496.3 

4111 
26.0 50 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 10.5" 

MONITORING WELL 

S1APS:  A rport Margin 
-GUN 	COMPLETE PREPARED BY 

19 5;-8-22 	-16-92 S.T. Smith 

nFAIFRAI T7F171 GFOI (Inv-  Lon 

See Geologic 

Drill Log for Details. 

Concrete base: 

30"x30"x30" wire mesh 

WELL NO. 

E-B-168 

PROJECT 

COORDINATES 

N852 1 F 1 4P5.2  
REFERENCE POINT FOR MEASUREMENTS 

Ground Surface 
11111-  
ELEV. 
(FTMSL 

526.2 
526.0 

521.6 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4.0" 

TYPE: 316 SS Wire Wrapped 

OPENING WIDTH: 0.010" 

ANNULAR SEAL TYPE 

Bentonite Pellets 1/4" 

TOP OF FILTER PACK 
FILTER PACK TYPE 

A)j Purpose Pool Sand 

p-- 

6‘. ^  

4. 

4. 

4..4^  

14 ^.^  

14 ^.^  

4' 64.  

4 ^.^  

* 



GFNFRA1 17E11 GFnt Eigir nr; 

See Geologic 

Drill Log for Details. 

Concrete base: 

30"x30"x30" wire mesh 

SS Bottom Cap 

.^." 
	

■ 

A A. 
A 1 

A 

MONITORING WELL 
PROJECT 

 

WELL NO. 

EIS3W2P1  
JOB NO. SITE 

-Ilk SLAPS. A rport Margin 
N 	COMPLETE PREPARED BY 

-3-9? 9-9-92 	I.T. Smith 

 

COORDINATES 

N 804-2 F_3-20?.7  
REFERENCE POINT FOR MEASUREMENTS 

Ground Surface- 

TOP OF SURFACE CASING 

TOP OF RISER CASING 	 

SURFACE CASING 

DIAMETER/TYPE: 

FLUSH MNT./Steel casing w/cap 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4.0"/Schd 5S 316L Stainless St 

TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Pellets 1/4" 

TOP OF FILTER PACK 
FILTER PACK TYPE 

All Purpose Pool Sand 

DEPTH ELEV. 
(FT) 	(FTMSL 

0.3 	541.9 
0.0 	541.6 

4.0 	537.6 

7.5 	534.1 

10.0 	531.6 

20.0 	521.6 

25.3 	496.9 

35.0 	506.6 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4.0" 

TYPE: 316 SS Wire Wrapped 

OPENING WIDTH: 0.010" 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 10.5" 

E-B-169 

I I 	 I 1 . 1 fill 	 11■ 111 	 tIMEI 



--GUN COMPLETE 

  

1711/S16 17/11/88 

1FNFRAI 17F0 GEM_ 012/C LOG 

0.0 - 12.0 Ft. 

FILL 1. SILT 

EN
IE

NE
M

BE
E

 

•  

.
"
 •
 '
 '''•

•••• 
X 

A
ga

m
m

o
n

  

PROJECT WELL N1 

SITE I COORDINATES N i..0 i2.@ 	E 2.508.0 

JOB N. 

1.4_511-1,5,3  
REFERENCE POINT FOR MEASUREMENTS 

TOP OF THE RISER PIPE 

PREPARED BY 

SAYRE 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 40 STEEL 

BOTTOM OF SURFACE CASING 

DEPTH ELEV. 
(FT) 	(FTMSL) 
1.7 	535.2 

1.2 	534.7 

0.0 	633.5 

529.7 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 
12.8 - 22.8 Ft. 

SANDY SILT/SILTY SAND 

RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 40, TYPE 316 SS 

TOP OF SEAL . 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC SAND TYPE W820 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP 0 

OPENING WIDTH: 0.010 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

22.8 - 41.6 Ft. 

SILTY CLAY/CLAYEY SILT 

41.5 - 62.1 Ft. 

CLAY L SHALE 

• 
500.9 

498.0 

494.2 

489.2 

487.2 

E-B-1 70 

3.8 

33.5 

35.5 

39.3 

44.3 

46.3 

52.1 



12.8 - 27.8 Ft. 

SANDY SILT/SILTY SAND 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

  

  

3.0 538.3 

DEPTH ELEV. 
(FT) 	(FTMSL: 
2.5 	635.8 

1.5 	634.8 

0.0 	633.3 

9.5' 

11.5 

14.0 

523.8 

521.8 

519.3 

24.0. 	509.3 

26.8 	687.3 

27.8 	606.3 

E-B-171 

PROJECT 

MEIN I ICIRING WELL. 	tji. ir t zit 

WELL NO. 

nil) -as; 
COORDINATES 

N 	 E 2.500.0 
PREPARED BY 

SAYRE 

JOB NO. 	SITE 

1111k1-15Z  N COMPLETE 

ates 7/9/85 

REFERENCE POINT FOR MEASUREMENTS 

TOP OF THE RISER PIPE_ 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 40 STEEL 

:4 : 	  

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTON/TE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 40, TYPE 316 SS 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC SAND TYPE W820 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP'D 

OPENING WIDTH: 0.010 

TOP OF SEAL 

8.8 - 12.8 Ft. 

FILL L SILT 

• 



N 111S 	E aee.e 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 40 STEEL 

REFERENCE POINT FOR MEASUREMENTS 

TOP OF THE RISER PIPE 

14501- 

°EGUN COMPLETE PREPARED BY 

Fl 
22/66 _.7,P5/66 _FLL-SAYRE/addARNISH 

GFNFRA1 IZFO GFOLOGIC LOG 

0.8 - 10.8 Ft. 

FILL 

PROJECT 
	

WELL NO, 

MONITORING WELL St. LI:max Stirrtort Sitie 
COORDINATES • 

DEPTH ELEv 

	

(FT) 	(FTmSi #  

	

2.0 	521.6 

	

1.2 	520.8 

	 0.0 	619.E 

JOB NO. 	SITE 

BOTTOM OF SURFACE CASING 
	

3.5 
	

516.1 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 
18.0 - 29.0 Ft. 

SILT 

a9,0 - 66,0 Ft, 

..AY S. SILTY CLAY 

/ 	
RISER CASING 

DIAMETER/TYPE: 

2 IN./scH. 48, TYPF 31R RS 

TOP OF SEAL 58.8 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 
	

61.0 
	

458.E 

FILTER PACK TYPE 

MERAMEC SAND TYPE W820 

62.0 - 73.6 Ft. 

SILT 

TOP OF SCREEN 64.3 455.: 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 48. TYPE 316, WIRE WRAP 

OPENING WIDTH: 8.018 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

4 	 HOLE DIAMETER: 

E-B-172 

	

69.3 	458.: 

	

71.3 	AAS.: 

73.5 



ES NO. I SITE 

11111 
25/96 
	

9/86 

1-  
UN COMPLETE 

COORDINATES 

N_ 	 E 

I REFERENCE POINT FOR MEASUREMENTS TOP OF THE RISER PIPE 

PROJECT 
	

WELL NO. 

M ONI 17CIFUENt3 6JEELA__ 5t- Lmais_Alrmmrt Bita 

PREPARED BY 

R. L. SAYRE 

9 
	

TOP OF SURFACE CASING 

4 	TOP OF RISER CASING 

, 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 48 STEEL 

BOTTOM OF SURFACE CASING 

DEPTH ELEV. 
(FT) 	(FTMSL: 
2.2 	622.3 

1.6 	521.7 

8.8 	620.1 

3.3 
	

516.9 

BACKFI6L MATERIAL TYPE 

CEMENT/BENTONITE GROUT 
18.0 - 12.3 Ft. 

SILT 

• 
14.8 
	

506.1 

RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 40, TYPE 316 SS 

TOP OF SEAL 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 
	

16.0 
	

504.1 

FILTER PACK TYPE 

MERAMEC SAND TYPE W828 

12.3 - 29.8 Ft. 

SILT 

TOP OF SCREEN 18.9 501.2 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 48. TYPE 316, WIRE WRAP'D 

OPENING WIDTH: 8.810 

E-B-173 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

	

23.w 	498.2 

	

25.9 	494.2 

	

29.0 	491.1 



3.6 522.6 

11.0 

13.0 

14.2 

24.2 

26.2 

26.2 

513.2 

512.0 

582.0 

500.9 

• 

  

DEPTH ELEV. 

	

(FT) 	(FTMSL 

	

1.9 	526.1 

	

1.3 	627.5 

	

0.8 	626.2 

PROJECT 
	

WELL NO. 

M10-15  
JOB NO. SITE 

1450-i-  

GUN COMPLETE 

14/85 /14/86  

PREPARED BY 

R._ L. SAYRE 

COORDINATES 

N 1.009.0 	E i.ses.e 
REFERENCE POINT FOR MEASUREMENTS 

TOP_OF THE RISER PIPE 

TOP OF SURFACE CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 4e STEEL 

TOP OF RISER CASING 

BOTTOM OF SURFACE CASING 

BACKPILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 
4.3 - 13.0 Pt. 

SILT 

•I/ 	
RISER CASING 

DIAMETER/TYPE: 

2 /N./SCH. 48, TYPE 316 SS 

TOP OF SEAL 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC SAND TYPE W620 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP 

OPENING WIDTH: 0.010 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

E-B-174 

13.8 - 17.6 Ft. 

SILT 

17.5 - 29.0 Ft. 

CLAYEY SILT/SILTY CLAY 



1Fr.ipplat 3-7Fin aFnt MITC IOa 

0.0 - 17.6 Ft. 

FILL I. SILT 

17.5 - 51.6 Ft. 

SILTY CLAY/CLAYEY SILT 

111/1C  
5 - 79.2 Ft. 

79.2 - 87.1 Ft. 

SILTY SAND/GRAVEL 

PROJECT WELL NO. 

JOB NO. I SITE 	 COORDINATES 

_ N 	COMPLETE PREPARED BY 	 REFERENCE POINT FOR MEASUREMENTS 

i4/86 /22/66 _R.L.1.6YRELDRNISH 	_TOP OF THE RISER PIPE 

N 1.88L E_ 	0 

ELEV. 
(FTmSL) 
527.2 

525.9 

521.7 

451.4 

M
  

sli
E

N
E

 M
E

E
 

•  

TOP OF RISER CASING 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 40 STEEL 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 49, TYPE 316 SS 

TOP OF SEAL 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF SURFACE CASING 

TOP OF FILTER PACK 

FILTER PACK TYPE 

mERAMEC SAND TYPE WB20 

TOP OF SCREEN 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP 

OPENING WIDTH: 6.010 

BOTTOM OF SCREEN  

448.9 

445.9 

	

85.6 	440.0 

	

87.0 	438.9 

	

87.1 	438.8 

BOTTOM OF SUMP 

BOTTOM OF HOLE ----- 

HOLE DIAMETER: 

DEPTH 
(FT) 

1.3 

0. 0 

4.2 

74.5 

77.0 

80.8 

••■••• 
V.° 

E-B-175 



14501-15D 
r'EGUN 
	

COMPLETE PREPARED BY 
N_ 	 E 
REFERENCE POINT FOR MEASUREMENTS S . 

 

PROJECT 
	

WELL NO.. 

JOB NO. SITE 	 COORDINATES 

2/86 7/2/86 R. L. SAYRE 
	

TOP OF THE RISER PIPE 

• 

74------ TOP OF SURFACE CASING 

4 .0 	TOP OF RISER CASING 	 

DEPTH ELEV. 
(FT) 	(FTMSL 
2.3 	538.8 

1.7 	530.2 

0.9 	528.5 

0.9 	8.9 Ft. 

FILL L SILT 
SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 40 STEEL 

BOTTOM OF SURFACE CASING 
	

3.2 
	

525.3 

BACKF/LL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 40, TYPE 316 SS 

TOP OF SEAL 9.8 501. 11  
ANNULAR SEAL TYPE 

BENTON/TE PELLETS 

TOP OF FILTER PACK 
	 11.0 	517.5 

FILTER PACK TYPE 

MERAMEC SAND TYPE W829 

8.8 - 23.8 Ft. 

SILT L CLAYEY SILT 

TOP OF SCREEN 

 

13.8 514.7 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP 

OPENING WIDTH: 9.818 

• D  

  

BOTTOM OF SCREEN 

 

18.8 509.7 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

20.8 

23.8 

507.7 

• 
E-13-176 



MONITORING WELL  
JOB NO. SITE 

PREPARED BY 

St Lctuis Etit-nort_ 
{ COORDINATES 

REFERENCE POINT FOR MEASUREMENTS 

M1.1._- 9 

411t1- /Sp 
COMPLETE 

PROJECT 
	

WELL NO. 

I. Dom _Knciw 

0.4 
	

TOP OF SURFACE CASING 

TOP OF RISER CASING 
GFNFRALT7FO GFotonm Iota 

SURFACE CASING 

DIAMETER/TYPE: 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

/ 
	

RISER CASING 

DIAMETER/TYPE: 

TOP OF SEAL 

ANNULAR SEAL TYPE 

TOP OF FILTER PACK 

FILTER PACK TYPE 

TOP OF SCREEN 

SCREEN 

DIAMETER: 

TYPE: 

OPENING WIDTH: 

DOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

4 
	

HOLE DIAMETER: 

E-B-177 

DEPTH ELEV. 
(FT) 	(FTMSL 

e.e 	525.5 

425.: 



aFt4FRALi2mn opoLoarc LOG 

39 	3  4 

s..60J tei 2 /3 AI 
12 

WELL NO. 

J2Jd 

Ai. • 

TOP OF SURFACE CASING 

TOP OF RISER CASING 

'14E01 - 
UN 

JOB NO. 

MONITORING WELL 

COMPLETE 

SITE 

PREPARED BY 

PROJECT 

St. Louis Airport Site 
COORDINATES 

REFERENCE POINT FOR MEASUREMENTS 

J 33 	 3...c 

SURFACE CASING 

DIAMETER/TYPE: 

/ 5C4 szo se4.4.A.ZI 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

RISER CASING 

DIAMETER/TYPE: 2/1  

S5 14/..e4'14/4we0 

TOP OF SEAL 

ANNULAR SEAL TYPE 

AV.frof 7-"o 4/17.4-  4LLr5 

TOP OF FILTER PACK 

FILTER PACK TYPE 

jaglITIzzalr /1:6;e4Accc vi*Ar/oor 

‘-2c)-s44*0  

TOP OF SCREEN 

SCREEN 

DIAMETER: 2 /I  
TYPE: +4,1--5,5 14/74614/4"agA2 

OPENING WIDTH: 
 

BOTTOM OF SCREEN 

, 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

 

4 	 

 

/0 

 

 

E-B-178 

DEPTH ELEV. 
(FT) 	(FTMSL 

5.23; Co 
-c-ff,z/k 

0.0 

• 

51.5-Z$6, 

5f32.  

Y3/2. g:A-1 



PROJECT 
	

WELL NO. 

NO. SITE 
	

COORDINATES 	

/1/35-110-  
3 
	

N 133.0 	E 854_.0 

COMPLETE PREPARED BY 
	

REFERENCE POINT FOR MEASUREMENTS 

1.30/e.6 7/31/156 
 

0. JIARNISH 
	

TOP OF THE RISER PrPE 

DEPTH ELEV. 
(FT) 	(FTMSL 

2.2 	524.8 

1.2 	523.0 

0.0 	521.8 

	

4 		TOP OF SURFACE CASING 

4 	0 	TOP OF RISER CASING 

0.0 - 17.0 Ft. 

FILL L SILT 
:.• 

SURFACE CASING 

DIAMETER/TYPE: 

6 IN./SCHEDULE 48 STEEL 

  

  

BOTTOM OF SURFACE CASING 3.3 518.5 

BACKFItL MATERIAL TYPE 

CEMENT/BENTONITE GROUT 

/1 	
RISER CASING 

DIAMETER/TYPE: 

2 IN./SCH. 48, TYPE 316 SS 

TOP OF SEAL 

ANNULAR SEAL TYPE 

BENTONITE PELLETS 

TOP OF FILTER PACK 

FILTER PACK TYPE 

MERAMEC SAND TYPE WB20 

17.0 - 32.0 Ft. 

SILT 

TOP OF SCREEN 

15.5 
	

507.3 

584.8 

19.3 
	

502.5 

SCREEN 

DIAMETER: 2 IN. 

TYPE: SCH. 40. TYPE 316, WIRE WRAP • 

OPENING WIDTH: 0.010 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIAMETER: 

E-B-179 

BW.0 	4512.e 

31.3 	498.5 

32.0 	489.5 



• 	ATTACHMENT E-C: Water Level Data from Manual Readings with Plots 
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SLAPS/BALL FIELD HYDROGRAPH 
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SLAPS HYDROGRAPH 
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SLAPS/BALLFIELD HYDROGRAPH 
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SLAPS HYDROGRAPH 
M10-25D WATER LEVELS 
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• 	ATTACHMENT E-D: Meteorological Data 



Page 1 of 3 

SLAPS DAILY PRECIPITATION AND BAROMETRIC PRESSURE 

11/29/93 
	

11/30/93 
	

1 01 93 
	

1 0 93 
	

1 03 93 
	

1 04 93 
	

1 05 93 
	

1 06 93 
DAILY 

PRECIPITATION 0.00 0.00 0.01: 0.55 0.23 0.03, 0.00 0.00 

HOUR 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
-BAROMETRIC; 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
. 1255AM 3000 3041 3040 3013 3021 2984 2994 2987 

1:55AM 3003 3042 3039 3017 3020 2982 2994 2989 

2:55AM 3005 3043 3039 3012 3020 2980 2993 2992 

3:55AM 3007 3044 3038 3013 3020 2979 2993 2995 

. 4:55AM 3009 3044 3037 3011 3019 2979 2996 2997 

• 5:55AM 3012 3046 3036 3011 3019 2979 2999 3001 

6:55AM 3015 3048 3036 3012 3019 2977 2994 3004 

7:55AM 3017 3049, 3036 * 	3013 3019 2977 2996 . 	3006 

8:55AM 3020 . 	3050 3035 3015 3019 2979 2994 3010 

9:55AM 3023 3051 3034 3017 3018 2979 I 	2997 . 	3012 

10:55AM 3025 3050 3033 3018 3015 2978 2993 3013 

11:55AM 3025 3048 3030 . 3017 3011 2976 - 	2990 . 3015 

12:55PM 3025 3045 3027 3016 3008 2976 2984 3014 

1:56PM 3026 . 	3044 
i 

3024 3016 3003 2976 2981 3015 

2:55PM 3027 3043 3022 3017 3001 2979 . 2976 3017 

3:55PM 3029 3043 3020 3018 3000 2981 2979 3019 

4:55PM 3031 3044 3019 1 . 	3019 2999 2984 2979 3021 

5:55PM 3033 3044 , 	3019 3020 2998 2987 2980 3024 

6:55PM : 3035 3044 : 	3019 3021 2997 2988 2981 3025 

7:55PM 3036 3045 3016 I 3021 2996 2989 2983 3025 

8:55PM 3038 3044 3017 3022 1 	2992 2990 2983 3023 

9:55PM 3039 3044 3015 3022 1 	2991 2993 2984 3023 

10:55PM 3039 3043 3014 3022 2988 2995 2986 3025 

11:55PM 3040 3041 3012 3023 2986 2994 2987 3026 

• 



• SLAPS DAILY PRECI 	N AND BAROMETRIC PRESSURE 

1 08 93 1 09 93 1 10 93 93 9 12/07/93 
DAILY 

PRECIPITATION 
.` 

0.00 0.00 0.00 0.00 0.00 0.00 

• 

0.20 

. 	. 

0.35 

HOUR .. 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 
1255AM 3024 3012 2999 2974 3025 3017 2986 2957 
1:55AM . 	3024 3012 2999 2975 3028 3017 2988 2957 
2:55AM 3024 3014 2999 2977 3030 3016 2988 2956 

3:55AM 
1 	

3024 3016 2996 2979 3032 3013 . 	2984 2956 
1  4:55AM 3022 3018 2994 2980 3034 3011 2979 2957 

5:55AM 
. 

3019 3021 2996 2983 
I 

3036 3009 2981 . 2958 

6:55AM 3021 3023 2995 2985 3037 3007 2981 2959 

7:55AM 3020 3023 2994 2988 
I 

3039 3008 2979 2959 

8:55AM 3019 3023 2994 2990 3040 I 	3007 2982 2961 

9:55AM 3018 . 	3022 2994 2993 3041 3007 2982 2963 

10:55AM 3017 3022 , 	2992 2994 3041 3005 . 2979 2963 

11:55AM 3012 3020 , 	2988 2993 3037 2999 2976 2962 

12:55PM 3007 3017 1 	2985 ' 	2993 3033 2996 , 	2969 , 	2961 

1:55PM . 3003 3014 2983 2994 3033 2992 2958 I 	2962 

2:55PM 3001 3014 2979 2997 3031 2992 2962 2964 : 

3:55PM 3002 3012 2978 3001 3029 2991 2963 2966F 
4:55PM 3001 3012 2979 3005 3029 2991 2962 2968 ' 

5:55PM 3001 3011 2978 3007 3030 2989 2962 2970 , 

6:55PM 3002 3010 2979 3009 3029 2990 2963 2971 

7:55PM 3005 3008 2977 3013 3028 2988 2962 2972 

8:55PM 3007 3006 2976 3017 3025 2987 2961 2974 
1 

9:55PM 3008 3006 29761 3020 3022 2985 2960 2975 ; 

10:55PM 

1  
3010 3004 2975 3023 3021 2984 2959 2976 ' 

1 
11:55PM 3011 3002 2975 3024 3019 2986 2958 2977 

12/14/93 



Page 3 of 3 

SLAPS DAILY PRECIPITATION AND BAROMETRIC PRESSURE 

12/15/93 
	

12/16/93 
	

12/17/93 
	

12/18/93 
DAILY 

PRECIPITATION T T, 0.01 0.00 

HOUR 
BAROMETRIC 

PRESSURE 
BAROMETRIC ,  

PRESSURE 
BAROMETRIC 

PRESSURE 
BAROMETRIC 

PRESSURE 

12:55AM 2977 3004 3016 3007 

1:55AM 2979 3005 3015 3006 

2:55AM 2980 3007 3016 3007 

3:55AM 2980 3009 3014 3006 

4:55AM 2982 3010 3015 3005 

5:55AM 2984 3011 3015 . 	3006 

6:55AM 2987 3013 3016 3007 

7:55AM 2989 3015, , 	3016 3007 

8:55AM 2991 3016 . 3016 3007 

9:55AM 2993 3018 3017 3009 

10:55AM 2994 3017 3017 . 3010 

11:55AM 2992 3015 3014 3008 

12:55PM 2992 3013 3012 3008 

1:55PM 2992 . 	3012 3010 3008 

2:55PM 2993 3013 3010 3009 

3:55PM 2994 3013 3009 3010 

4:55PM 2997 3014 3009 3011 

5:55PM 2999 3015 3009 3013 

6:55PM 3000 3015 3008 3013 

7:55PM 3001 3015 3007 3014 

8:55PM 3001 3015 3007 3014 

9:55PM 3003 3016 3005 3013 

10:55PM 3004 3015 3007 3013 

11:55PM _ 3003 3015 _ 	3006 3012 



0 	ATTACHMENT E-E: Water Quality Data 

• 



Water Quality Parameters 

Parameters B53W06D B53W06S 853W09D B53W11S M10-150 M10-155 M13.5-8.5D M13.5-8.55 M13.5-8.55 (Dup.) 

Cation. Img/I1 

Calcium 77 270 100 89.5 80.1 250 89.6 309 297 

Magnesium 40.3 106 34.9 43.1 29.9 124 36.4 91.4 87.5 

Sodium 49.1 34.1 75.8 16 31.5 69.7 54.7 65.1 58.1 

Potassium 2 2.66 4.7 1.46 4.9 0.905 1.96 4 3.42 

Iron 5.19 1.61 0.543 0.107 . 10.1 0.235 8.01 16.6 16 

Anions Img/L) 

Bicarbonate 270 276 288 204 348 228 300 408 402 

(calculated) 

tri Chloride 1.1 61.6 1.9 8.6 2.4 37.7 2.4 28.1 29.1 

•-• Fluoride 0.38 0.14 0.56 0.24 0.26 0.27 0.24 0.21 0.21 

Sulfate 2.5 378 85 91.8 2.5 166 2.5 481 526 

Nitrate 0.5 11.9 0.580 .072 1.8 174 0.1 - 	20 38.2 

Alkalinity 450 460 480 340 580 380 500 680 670 

(Calcium 
Carbonate) 

Charge 
imbalance (%) 

2.77 11.3 0.64 1.18 16.1 14.4 0.96 3.95 0.57 

TOS 440 488 628 528 614 1750 488 1550 1630 

Possible Hematite Hematite Hematite Hematite Hematite Hematite Hematite Hematite Hematite 

precipitate Calcite Calcite Calcite Calcite Calcite Calcite 	. Calcite Calcite 

Dolomite 

Note: Calculation used field measurements for pH, eH, and temperature. 
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Table 1: 	Analytical Results for Volatile Organics Occurring 
at Concentrations Above the Method Detection Limit 

Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-853W17S-GW Trichloroethene 1,200.00 UG/L 100.00 07-DEC-93 

153-M10-15D-GW 2-Butanone 12.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW TETRAHYDROFURAN 6.00 UG/L 0.00 NJ J 08-DEC-93 

153-M10-25D-GW 2-Butanone 12.00 UG/L 10.00 09-DEC-93 

153-RB01-GW Chloroform 27.00 UG/L 10.00 01-DEC-93 

153-RB02-GW Chloroform 42.00 UG/L 10.00 03-DEC-93 

153-RBO4A-GW Chloroform 29.00 UG/L 10.00 06-DEC-93 

153-RB04B-Gd Chloroform 23.00 UG/L 10.00 06-DEC-93 

153-RBO5A-GW Chloroform 28.00 UG/L 10.00 09-DEC-93 

153-RBO5B-GW Chloroform 35.00 UG/L 10.00 09-DEC-93 

153-RBO6A-GW Chloroform 30.00 UG/L 10.00 10-DEC-93 

153-RBO8C-GW Chloroform 39.00 UG/L 10.00 13-DEC-93 

153-TB01-GW Acetone 15.00 UG/L 10.00 01-DEC-93 

153-TB02-GW Acetone 13.00 UG/L 10.00 03-DEC-93 

153-TB03-GW Acetone 14.00 UG/L 10.00 06-DEC-93 

153-TB04-GW Acetone 17.00 UG/L 10.00 07-DEC-93 

153-TB05-GW Acetone 15.00 UG/L 10.00 08-DEC-93 

153-TB06-GW Acetone 23.00 UG/L 10.00 09-DEC-93 

153-TB08-GW Acetone 11.00 UG/L 10.00 13-DEC-93 

153-TB09-GW Acetone 12.00 UG/L 10.00 15-DEC-93 

153-TB09-GW TRIMETHYL-SILANOL 6.00 UG/L 0.00 NJ J 15-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W05D-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 10-DEC-93 
153-B53WO5D-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW 1,1-Dichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-1353WO5D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 10-DEC-93 
153-1353W05D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-1353WO5D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW 1,2-Dichloropropane 10.00 UG/L 10.00 10-DEC-93 
153-1353W05D-GW 2-Butanone 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW 2-Hexanone 10.00 UG/L 10.00 10-DEC-93 
153-1353W05D-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 10-DEC-93 
153-B53WO5D-GW Acetone 10.00 UG/L 10.00 UJ U 10-DEC-93 
153-B53W05D-GW Benzene ' 10.00 UG/L 10.00 10-DEC-93 
153-1353WO5D-GW Bromodichloromethane 10.00 UG/L 10.00 10-DEC-93 
153-B53WO5D-GW Bromoform 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Bromomethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Carbon Disulfide 10.00 UG/L 10.00 10-DEC-93 
153-1353W05D-GW Carbon Tetrachloride 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Chlorobenzene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Chloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Chloroform 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Chloromethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Dibromochloromethane 10.00 UG/L 10:00 10-DEC-93 
153-B53W05D-GW Ethylbenzene 10.00 UG/L 10.00 10-DEC-93 
153-B53WO5D-GW Methylene Chloride 2.00 UG/L 10.00 JB 10-DEC-93 
153-B53W05D-GW Styrene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Tetraahloroethene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Toluene 10.00 UG/L 10.00 10-DEC-93 
153-1353W05D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Trichloroethene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Vinyl Chloride 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW Xylene (total) 10.00 UG/L 10.00 10-DEC-93 
153-B53W05D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 	• 10-DEC-93 
153-B53W05S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 10-DEC-93 
153-853W05S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 10-DEC-93 
153-B53W05S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 10-DEC-93 
153-B53W05S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 10-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W05S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW 2-Butanone 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW 2-Hexanone 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 10-DEC-93 

153-853W05S-GW Acetone 10.00 UG/L 10.00 UJ U 10-DEC-93 

153-B53W05S-GW Benzene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Bromodichloromethane 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Bromoform 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Bromomethane 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Carbon Disulfide 10.00 UG/L 10.00 U 10-DEC-93 

153-853W05S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Chlorobenzene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Chloroethane 10.00 UG/L 10.00 U 10-DEC-93 
153-853W05S-GW Chloroform 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Chloromethane 10.00 UG/L 10.00 U 10-DEC-93 

153-853W05S-GW Dibromochloromethane 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Ethylbenzene 10.00 UG/L 10.00 U 10-DEC-93 
153-B53W05S-GW Methylene Chloride 3.00 UG/L 10.00 U JB 10-DEC-93 

153-B53W05S-GW Styrene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Tetrachloroethene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Toluene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10%00 U 10-DEC-93 

153-B53W05S-GW Trichloroethene 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Vinyl Chloride 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW Xylene (total) 10.00 UG/L 10.00 U 10-DEC-93 

153-B53W05S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 10-DEC-93 
153-853W06S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 15-DEC-93 

153-B53W06S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 U 15-DEC-93 

153-B53W06S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 15-DEC-93 

153-B53W06S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 15-DEC-93 

153-B53W06S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 15-DEC-93 

153-B53W06S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 15-DEC-93 
153-B53W06S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 15-DEC-93 
153-B53W06S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 15-DEC-93 
153-B53W06S-GW 2-Butanone 10.00 UG/L 10.00 U 15-DEC-93 
153-B53W06S-GW 2-Hexanone 10.00 UG/L 10.00 U 15-DEC-93 

153-853W06S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 15-DEC-93 
153-B53W06S-GW Acetone 10.00 UG/L 10.00 U 15-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W06S-GW Benzene 13.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Bromodichloromethane 13.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Bromo form 13.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Bromomethane 10.00 UG/L 10.00 15-DEC-93 

.153-B53W06S-GW Carbon Disulfide 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Carbon Tetrachloride 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Chlorobenzene 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Chloroethane 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Chloroform 3.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Chloromethane 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Dibromochloromethane 10.00 UG/L 10.00 15-DEC-§3 
153-B53W06S-GW Ethylbenzene 10.00 UG/L 10.00 15-DEC-93 
153-B53W065-GW Methylene Chloride 2.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Styrene 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Tetrachloroethene 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Toluene 4.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Trichloroethene 10.00 UG/L 10.00 15-DEC-93 
153-853W06S-GW Vinyl Chloride 10.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW Xylene (total) 4.00 UG/L 10.00 15-DEC-93 
153-B53W06S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 15-DEC-93 
153-553W07D-GW 1,1,1-Trichloroethane 1C.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,1,2,2-Tetrachloroethane 1C.00 UG/L 10.00 UJ 02-DEC-93 
153-B53W07D-GW 1,1,2-Trichloroethane 1C.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,1-Dichloroethane 1G.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 1,2-Dichloropropane 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 2-Butanone 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 2-Hexanone 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 02-DEC-93 
153B53W07D-GW Acetone 3.00 UG/L 10.00 U JB 02-DEC-93 
153-B53W07D-GW Benzene 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW Bromodichloromethane 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW Bromo form 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW Bromomethane 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW Carbon Disulfide 10.00 UG/L 10.00 02-DEC-93 
153-B53W07D-GW Carbon Tetrachloride 10.00 UG/L 10.00 02-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W07D-GW Chlorobenzene 10.00 UG/L 10.00 U 02-DEC-93 
153-853WO7D-GW Chloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07D-GW Chloroform 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Chloromethane 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07D-GW Dibromochloromethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Ethylbenzene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Methylene Chloride 8.00 UG/L 10.00 U JB 02-DEC-93 
153-853W07D-GW Styrene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Tetrachloroethene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Toluene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Trichloroethene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Vinyl Chloride 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW Xylene (total) 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 02-DEC-93 
153-B53W07S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,1 .-Dichloroethene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 1,2-Dichloropropane 10.00 UG/L 10%00 U 02-DEC-93 
153-B53W07S-GW 2-Butanone 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07S-GW 2-Hexanone 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW 4-Methyl72-pentanone 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Acetone 5.00 UG/L 10.00 U JB 02-DEC-93 
153-B53W07S-GW Benzene 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Bromodichloromethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Bromoform 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Bromomethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Carbon Disulfide 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Chlorobenzene 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07S-GW Chloroethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Chloroform 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07S-GW Chloromethane 10.00 UG/L 10.00 U 02-DEC-93 
153-853W07S-GW Dibromochloromethane 10.00 UG/L 10.00 U 02-DEC-93 
153-B53W07S-GW Ethylbenzene 10.00 UG/L 10.00 U 02-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W07S-GW Methylene Chloride 12.00 UG/L 12.00 U B 02-DEC-93 

153-B53W07S-GW Styrene 10.00 UG/L 10.00 02-DEC-93 

153-853W07S-GW Tetrachloroethene 10.00 UG/L 10.00 02-DEC-93 
153-B53W07S-GW Toluene 10.00 UG/L 10.00 02-DEC-93 

153-853W07S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 02-DEC-93 

153-B53W07S-GW Trichloroethene 10.00 UG/L 10.00 02-DEC-93 

153-B53W07S-GW Vinyl Chloride 10.00 UG/L 10.00 02-DEC-93 

153-B53W07S-GW Xylene (total) 10.00 UG/L 10.00 02-DEC-93 

153-B53W07S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 02-DEC-93 
153-B53W08D-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U. 03-DEC-93 
153-853W08D-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 03 -DEC- 

153-853WO8D-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW 1,1-Dichloroethane 10.00 UG/L 10.00 03-DEC-93 

153-B53W08D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 03-DEC-93 

153-B53W08D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 03-DEC-93 
153-853W08D-GW 1,2-Dichloropropane 10.00 UG/L 10.00 03-DEC-93 

153-B53W08D-GW 2-Butanone 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-B53W08D-GW 2-Hexanone 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Acetone 10.00 UG/L 10.00 • U 03-DEC-93 
153-B53W08D-GW Benzene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Bromodichloromethane 10.00 UG/L 10:00 03-DEC-93 
153-B53W08D-GW Bromoform 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Bromomethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Carbon Disulfide 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Carbon Tetrachloride 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Chlorobenzene 10.00 UG/L 10.00 03-DEC-93 
153-B53WO8D-GW Chloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53WO8D-GW Chloroform 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Chloromethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Dibromochloromethane 10.00 UG/L 10.00 03-DEC-93 
153-B53WO8D-GW Ethylbenzene 10.00 UG/L 10.00 03-DEC-93 
153-B53WO8D-GW Methylene Chloride 4.00 UG/L 10.00 U JB 03-DEC-93 
153-B53W08D-GW Styrene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Tetrachloroethene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Toluene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
153-853W08D-GW Trichloroethene 10.00 UG/L 10.00 03-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W080-GW Vinyl Chloride 10.00 UG/L 10.00 03-DEC-93 
153-B53W080-GW Xylene (total) 10.00 UG/L 10.00 03-DEC-93 
153-B53W08D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
153-1353W08S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-B53W08S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 03-DEC-93 
153-853W085-GW 1,2-Dichloroethane 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW 2-Butanone 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-B53W08S-GW 2-Hexanone 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 03-DEC-93 
153-B53W085-GW Acetone 2.00 UG/L 10.00 JB 03-DEC-93 
153-B53W08S-GW Benzene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Bromodichloromethane 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW Bromoform 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Bromomethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Carbon Disulfide 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Carbon Tetrachloride 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Chlorobenzene 10.00 UG/L 10.00 U 03-DEC-93 
153-B53W08S-GW Chloroethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Chloroform 10.00 UG/L 10.00 03-DEC-93 
153-B53W083-GW Chloromethane 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW Dibromochloromethane 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Ethylbenzene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Methylene Chloride 5.00 UG/L 10.00 JB 03-DEC-93 
153-B53W08S-GW Styrene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Tetrachloroethene 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Toluene 3.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
153-853W08S-GW Trichloroethene 10.00 UG/L 10.00 03-DEC-93 
153-1353W08S-GW Vinyl Chloride 10.00 UG/L 10.00 03-DEC-93 
153-B53W08S-GW Xylene (total) 10.00 UG/L 10.00 03-DEC-93 
153-B53WO8S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
153-B53W10S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 07-DEC-93 
153-B53W10S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 07-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W10S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW 2-Butanone 8.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 2-Hexanone 30.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW 4-Methyl-2-pentanone 20.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Acetone 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Benzene 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW Bromodichloromethane 10.00 UG/L 10.00 07-DEC-0 
153-B53W10S-GW Bromoform 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Bromomethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Carbon Disulfide 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Carbon Tetrachloride 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW Chlorobenzene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Chloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Chloroform 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW Chloromethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Dibromochloromethane 13.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW Ethylbenzene 13.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Methylene Chloride 1.00 UG/L 10.00 JB 07-DEC-93 
153-B53W10S-GW Styrene 10.00 UG/L 10.00 07-DEC-93 
153-853W10S-GW Tetrachloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Toluene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Trichloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Vinyl Chloride 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW Xylene (total) 10.00 UG/L 10.00 07-DEC-93 
153-B53W10S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 07-DEC-93 
153-853W13S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 07-DEC-93 
153-B53W13S-GW 2-Butanone 10.00 UG/L 10.00 07-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Detection Bni Lab Date 
Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W13S-GW 2-Hexanone 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Acetone 4.00 UG/L 10.00 U JB 07-DEC-93 
153-B53W13S-GW Benzene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Bromodichloromethane 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW Bromoform 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Bromomethane 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW Carbon Disulfide 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Chlorobenzene 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW Chloroethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Chloroform 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Chloromethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Dibromochloromethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Ethylbenzene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Methylene Chloride 3.00 UG/L 10.00 U JB 07-DEC-93 
153-B53W13S-GW Styrene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Tetrachloroethene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Toluene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW Trichloroethene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W13S-GW Vinyl Chloride 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW Xylene (total) 10.00 UG/L 10.00 U 07-DEC-93 
153-853W13S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W15S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
153-B53W15S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-853W15S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-853W15S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 2-Butanone 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 2-Hexanone 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Acetone 9.00 UG/L 10.00 U JB 09-DEC-93 
153-853W15S-GW Benzene 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Bromodichloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Bromoform. 10.00 UG/L 10.00 U 09-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W15S-GW Bromomethane 10.00 UG/L 10.00 U 09-DEC-93 

153-853W15S-GW Carbon Disulfide 10.00 UG/L 10.00 U 09-DEC-93 

153-B53W15S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Chlorobenzene 10.00 UG/L 10.00 U 09-DEC-93 

153-B53W15S-GW Chloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Chloroform 10.00 UG/L 10.00 U 09-DEC-93 

153-B53W15S-GW Chloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Dibromochloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Ethylbenzene 1D.00 UG/L , 	10.00 U 09-DEC-93 
153-B53W15S-GW Methylene Chloride 3.00 UG/L 10.00 U J8 09-DEC-9,3 
153-B53W15S-GW Styrene 13.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Tetrachloroethene 13.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Toluene 13.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Trans-1,3-Dichloropropene 13.00 UG/L 10.00 U 09-DEC-93 
153-853W15S-GW Trichloroethene 13.00 UG/L 10.00 U 	• 09-DEC-93 
153-B53W15S-GW Vinyl Chloride 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW Xylene (total) 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W15S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 09-DEC-93 
153-B53W17S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 07-DEC-93 
153-B53W17S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 • U 07-DEC-93 
153-B53W17S-GW 1,1-Dichloroethane 10.00 UG/L 10 q00 U 07-DEC-93 
153-B53W17S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 07-DEC-93 
153-853W17S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW 1,2-Dichloroethene 1.00 UG/L 10.00 J 07-DEC-93 
153-B53W17S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW 2-Butanone 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW 2 ,-Hexanone 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW 4-Methy1-2-pentanone 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Acetone 4.00 UG/L 10.00 U JB 07-DEC-93 
153-B53W17S-GW Benzene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Bromodichloromethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Bromoform 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Bromomethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Carbon Disulfide 10.00 UG/L 10.00 U 07-DEC-93 
•153-B53W17S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Chlorobenzene 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Chloroethane 10.00 UG/L 10.00 U 07-DEC-93 
153-B53W17S-GW Chloroform 10.00 UG/L 10.00 U 07-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag 'Collected 

153-B53W17S-GW Chloromethane 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Dibromochloromethane 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Ethylbenzene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Methylene Chloride 3.00 UG/L 10.00 U JB 07-DEC-93 

153-B53W17S-GW Styrene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Tetrachloroethene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Toluene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Trichloroethene 1,200.00 UG/L 100.00 D 07-DEC-93 

153-B53W17S-GW Vinyl Chloride 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW Xylene (total) 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W17S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 

153-B53W18S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 13-DEC-93 
153-853W18S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 13-DEC-93 

153-853W18S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 13-DEC-93 

153-853W18S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW 1,2-Dichloroethene 2.00 UG/L 10.00 J 13-DEC-93 

153-B53W18S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW 2-Butanone 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW 2-Hexanone 10.00 UG/L 10.00 U 13-DEC-93 

153-853W18S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Acetone 2.00 UG/L 10.00 U JB 13-DEC-93 

153-853W18S-GW Benzene 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Bromodichloromethane 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Bromoform 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Bromomethane 10.00 UG/L 10.00 U 13-DEC-93 

153-853W18S-GW Carbon Disulfide 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Chlorobenzene 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Chloroethane 10.00 UG/L 10.00 U 13-DEC-93 

153-B53W18S-GW Chloroform 10.00 UG/L 10.00 U 13-DEC-93 
153-853W18S-GW Chloromethane 10.00 UG/L 10.00 U 13-DEC-93 
153-B53W18S-GW Dibromochloromethane 10.00 UG/L 10.00 U 13-DEC-93 
153-B53W18S-GW Ethylbenzene 10.00 UG/L 10.00 U 13-DEC-93 
153-853W18S-GW Methylene Chloride 5.00 UG/L 10.00 U JB 13-DEC-93 

153-B53W18S-GW Styrene 10.00 UG/L 10.00 U 13-DEC-93 
153-B53W18S-GW Tetrachloroethene 10.00 UG/L 10.00 U 13-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W18S-GW Toluene 1.00 UG/L 10.00 U J 13-DEC-93 
153-853W18S-GW Trans-1,3-Dichloropropene 10.00 UG/L ' 	10.00 13-DEC-93 
153-B53W18S-GW Trichloroethene 9.00 UG/L 10.00 13-DEC-93 
153-B53W18S-GW Vinyl Chloride 10.00 UG/L 10.00 13-DEC-93 
153-B53W18S-GW Xylene (total) 10.00 UG/L 10.00 13-DEC-93 
153-B53W18S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 13-DEC-93 
153-B53W21S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
153-B53W21S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 2-Butanone 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW 2-Hexanone 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW 4-Methyl-2-pentanone 13.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Acetone 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Benzene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Bromodichloromethane 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW Bromo form 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Bromomethane 10.00 UG/L 10,00 06-DEC-93 
153-853W21S-GW Carbon Disulfide 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Carbon Tetrachloride 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Chlorobenzene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Chloroethane 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Chloroform 1C.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Chloromethane 1C.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Dibromochloromethane 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW Ethylbenzene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Methylene Chloride 2.00 UG/L 10.00 U JB 06-DEC-93 
153-B53W21S-GW Styrene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Tetrachloroethene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Toluene ' 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW Trichloroethene 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW Vinyl Chloride 10.00 UG/L 10.00 06-DEC-93 
153-853W21S-GW Xylene (total) 10.00 UG/L 10.00 06-DEC-93 
153-B53W21S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 06-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-M10-15D-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 08-DEC-93 

153-M10-15D-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 1,1-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW 1,2-Dichloropropane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 2-Butanone 12.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW 2-Hexanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW Acetone 6.00 UG/L 10.00 JB 08-DEC-93 
153-M10-15D-GW Benzene 10.00 UG/L 10.00 08-DEC-93 

163-M10-15D-GW Bromodichloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Bromoform 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Bromomethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Carbon Disulfide 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Carbon Tetrachloride 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Chlorobenzene 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW Chloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Chloroform 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Chloromethane 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW Dibromochloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Ethylbenzene 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW Methylene Chloride 4.00 UG/L 10.00 JB 08-DEC-93 

153-M10-15D-GW Styrene 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW TETRAHYDROFURAN 6.00 UG/L 0.00 NJ J 08-DEC-93 
153-M10-15D-GW Tetrachloroethene 10.00 UG/L 10.00 08-DEC-93 

153-M10-15D-GW Toluene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Trichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Vinyl Chloride 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW Xylene (total) 10.00 UG/L 10.00 08-DEC-93 
153-M10-15D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-155-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 08-DEC-93 
153-M10-15S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-M10-15S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 2-Butanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 2-Hexanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Acetone 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Benzene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S7GW Bromodichloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Bromoform 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Bromomethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Carbon Disulfide 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Carbon Tetrachloride 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Chlorobenzene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Chloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Chloroform 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Chloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Dibromochloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Ethylbenzene 13.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Methylene Chloride 2.00 UG/L 10.00 JB 08-DEC-93 
153-M10-15S-GW Styrene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Tetrachloroethene 10.00 UG/L 10,.00 08-DEC-93 
153-M10-15S-GW Toluene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Trichloroethene 32.00 UG/L 32.00 08-DEC-93 
153-M10-15S-GW Vinyl Chloride 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW Xylene (total) 10.00 UG/L 10.00 08-DEC-93 
153-M10-15S-GW cis-1,3-Dichloropropene •10.00 UG/L 10.00 08-DEC-93 
153-M10-25D-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,1,2,27Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
153-M10-25D-GW 1,1,2-Trichloroethane 1C.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,1-Dichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 1,2-Dichloropropane 10..00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 2-Butanone 12.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 2-Hexanone 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW 4-Methy1-2-pentanone 10.00 UG/L 10.00 09-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-M10-25D-GW Acetone 5.00 UG/L 10.00 JB 09-DEC-93 
153-M10-25D-GW Benzene 10.00 UG/L 10.00 09-DEC-93 
153-M10-2 SD-OW Bromodichloromethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Bromoform 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Bromomethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Carbon Disulfide 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Carbon Tetrachloride 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Chlorobenzene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Chloroethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Chloroform 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Chloromethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Dibromochloromethane 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Ethylbenzene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Methylene Chloride 5.00 UG/L 10.00 JB 09-DEC-93 
153-M10-25D-GW Styrene' 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Tetrachloroethene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Toluene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Trichloroethene 12.00 UG/L 12.00 09-DEC-93 
153-M10-25D-GW Vinyl Chloride 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW Xylene (total) 10.00 UG/L 10.00 09-DEC-93 
153-M10-25D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 09-DEC-93 
153-M10-25S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 08-DEC-93 
153-M10-25S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 08-DEC-93 
153.-M10-25S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25E-GW 1,1-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-255.-GW 1,2-Dichloroethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 2-Butanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 2-Hexanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW Acetone 6.00 UG/L 10.00 JB 08-DEC-93 
153-M10-253-GW Benzene 10.00 UG/L 10.00 08-DEC-93 
153-M10-253-GW Bromodichloromethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW Bromo form 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW Bromomethane 10.00 UG/L 10.00 08-DEC-93 
153-M10-25S-GW Carbon Disulfide 10.00 UG/L 10.00 08-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-M10-25S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Chlorobenzene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Chloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Chloroform 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Chloromethane 20.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Dibromochloromethane 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Ethylbenzene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Methylene Chloride 4.00 UG/L 10.00 U JB 08-DEC-93 
153-M10-25S-GW Styrene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Tetrachloroethene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Toluene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Trichloroethene 18.00 UG/L 18.00 U = 08-DEC-93 
153-M10-25S-GW Vinyl Chloride 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW Xylene (total) 13.00 UG/L 10.00 U 08-DEC-93 
153-M10-25S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 08-DEC-93 
153-M10-8S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
153-M10-8S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 1,2-Dichloroethane 10.00 UG/L 10400 U 09-DEC-93 
153-M10-8S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 2-Butanone 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 2-Hexanone 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW 4-Methyl-2-pentanone 1C.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Acetone 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Benzene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Bromodichloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Bromoform 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Bromomethane 10.00 UG/L 10.00 U 09-DEC-93 
153-1410-8S-GW Carbon Disulfide 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Chlorobenzene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Chloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Chloroform 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Chloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Dibromochloromethane 10.00 UG/L 10.00 U 09-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number .Analyte Result Units Limit Flag Flag Collected 

153-M10-8S-'W Ethylbenzene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Methylene Chloride 2.00 UG/L 10.00 U JB 09-DEC-93 

153-M10-8S-3W Styrene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Tetrachloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Toluene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-85-GW Trichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-85-GW Vinyl Chloride 10.00 UG/L 10.00 U 09-DEC-93 
153-M10-8S-GW Xylene (total) 10.00 UG/L 10.00 U 09-DEC-93, 
153-M10-8S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 09-DEC-93 
153-M135-8ED-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-8ED-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
153-M135-85D-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 2-Butanone 10.00 UG/L 10.00 U 06-DEC-93 

153-M135-85D-GW 2-Nexanone 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Acetone 10.00 UG/L 10.00 U 06-DEC-93 

153-M135-85D-GW Benzene 10.00 UG/L fo.00 ti 06-DEC-93 
153-M135-85D-GW Bromodichloromethane 10.00 UG/L 10.00 U 06-DEC-93 

153-M135-85D-GW Bromoform 10.00 UG/L 10.00 U 06-DEC-93 

153-M135-85D-GW Bromomethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Carbon Disulfide 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Chlorobenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Chloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-E5D-GW Chloroform 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-E5D-GW Chloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-65D-GW Dibromochloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-65D-GW Ethylbenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Methylene Chloride 3.00 UG/L 10.00 U J8 06-DEC-93 
153-M135-85D-GW Styrene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Tetrachloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Toluene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-M135-85D-GW Trichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Vinyl Chloride 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW Xylene (total) 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85D-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
153-M135-85S-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 2-Butanone 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 2-Hexanone :0.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Acetone 2.00 UG/L 10.00 U JB 06-DEC-93 
153-M135-85S-GW Benzene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Bromodichloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Bromoform 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Bromomethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Carbon Disulfide 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Carbon Tetrachloride 10.00 UG/L 1.00 U 06-DEC-93 
153-M135-85S-GW Chlorobenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Chloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Chloroform 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Chloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Dibromochloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Ethylbenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Methylene Chloride 2.00 UG/L 10.00 U JB 06-DEC-93 
153-M135-85S-GW Styrene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Tetrachloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Toluene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Trichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Vinyl Chloride 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW Xylene (total) 10.00 UG/L 10.00 U 06-DEC-93 
153-M135-85S-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-RB01-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 1,1,2,2-Tetrachloroethane 1C.00 UG/L 10.00 UJ U 01-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-RB01-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 01-DEC-93 
153-R801-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 2-Butanone 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 2-Hexanone 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 01-DEC-93 
153-R801-GW Acetone 7.00 UG/L 10.00 U JB 01-DEC-93 
153-RB01-GW Benzene 10.00 UG/L 10.00 U 01-DEC-93 

153-11801-GW Bromodichloromethane 2.00 UG/L 10.00 J 01-DEC-93 
153-RB01-GW Bromo form 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW Bromomethane 10.00 UG/L 10.00 U 01-DEC-93 
153-R801-GW Carbon Disulfide 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 01-DEC-93 
153-R801-GW Chlorobenzene 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW Chloroethane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW Chloroform 27.00 UG/L 10.00 = 01-DEC-93 

153-RB01-GW Chloromethane 10.00 UG/L 10.00 U 01-DEC-93 
153-11801-GW Dibromochloromethane 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW Ethylbenzene 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW Methylene Chloride 11.00 UG/L 11.00 U B 01-DEC-93 
153-RB01-GW Styrene 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW Tetrachloroethene 10.00 UG/L 10.00 U 01-DEC-93 

153-RB01-GW Toluene 2.00 UG/L 10.00 J 01-DEC-93 

153-RB01-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW Trichloroethene 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW Vinyl Chloride 10.00 UG/L 10.00 U 01-DEC-93 
153-R801-GW Xylene (total) 10.00 UG/L 10.00 U 01-DEC-93 
153-RB01-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 01-DEC-93 
153-R802-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-RB02-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-RB02-GW 1,1,2-Trichloroethane 0 	10.00 UG/L 10.00 U 03-DEC-93 
153-RB02-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 03-DEC-93 

153-RB02-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-RB02-GW . 	1,2-Dichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-RB02-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-RB02-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 03-DEC-93 
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Sample ID Number 

153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-11802-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RB02-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 
153-RBO4A-GW 

Table 2: Analytical Results for Volatile Organics 

Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

2-Butanone 10.00 UG/L 10.00 UJ U 03-DEC-93 
2-Hexanone 10.00 UG/L 10.00 03-DEC-93 
4-Methyl-2-pentanone 10.00 UG/L 10.00 03-DEC-93 
Acetone 10.00 UG/L 10.00 03-DEC-93 
Benzene 10.00 UG/L 10.00 03-DEC-93 
Bromodichloromethane 10.00 UG/L 10.00 03-DEC-93 
Bromoform 10.00 UG/L 10.00 03-DEC-93 
Bromomethane 10.00 UG/L 10.00 03-DEC-93 
Carbon Disulfide 10.00 UG/L 10.00 03-DEC-93 
Carbon Tetrachloride 10.00 UG/L 10.00 03-DEC-9,3 
Chlorobenzene 10.00 UG/L 10.00 03-DEC-93 
Chloroethane 10.00 UG/L 10.00 03-DEC-93 
Chloroform 42.00 UG/L 10.00 03-DEC-93 
Chloromethane 10.00 UG/L 10.00 03-DEC-93 
Dibromochloromethane 10.00 UG/L 10.00 03-DEC-93 
Ethylbenzene 10.00 UG/L 10.00 03-DEC-93 
Methylene Chloride 7.00 UG/L 10.00 JB 03-DEC-93 
Styrene 13.00 UG/L 10.00 03-DEC-93 
Tetrachloroethene 10.00 UG/L 10.00 03-DEC-93 
Toluene 3.00 UG/L 10.00 03-DEC-93 
Trans-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
Trichloroethene 10.00 UG/L 10,00 03-DEC-93 
Vinyl Chloride 10.00 UG/L 10.00 03-DEC-93 
Xylene (total) 10.00 UG/L 10.00 03-DEC-93 
cis-1,3-Dichloropropene 10.00 UG/L 10.00 03-DEC-93 
1,1,1-Trichloroethane 2.00 UG/L 10.00 06-DEC-93 
1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
1,1,2-Trichloroethane 10.00 UG/L 10.00 06-DEC-93 
1,1-Dichloroethane 	• 10.00 UG/L 10.00 06-DEC-93 
1,1-Dichloroethene 10.00 UG/L 10.00 06-DEC-93 
1,2-Dichloroethane 10.00 UG/L 10.00 06-DEC-93 
1,2-Dichloroethene 10.00 UG/L 10.00 06-DEC-93 .  
1,2-Dichloropropane 10.00 UG/L 10.00 U 	• 06-DEC-93 
2-Butanone 10.00 UG/L 10.00 06-DEC-93 
2-Hexanone 10.00 UG/L 10.00 06-DEC-93 
4-Methyl-2-pentanone 10.00 UG/L 10.00 06-DEC-93 
Acetone 12.00 UG/L 12.00 06-DEC-93 
Benzene 10.00 UG/L 10.00 06-DEC-93 
Bromodichloromethane 2.00 UG/L 10.00 06-DEC-93 • 



Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-RBO4A-GW Bromoform 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Bromomethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-G4 Carbon Disulfide 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04A-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Chlorobenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Chloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04A-GW Chloroform 29.00 UG/L 10.00 = 06-DEC-93 
153-RBO4A-GW Chloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04A-GW Dibromochloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-CW Ethylbenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Methylene Chloride 27.00 UG/L 27.00 U B 06-DEC-93 
153-RBO4A-GW Styrene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Tetrachloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Toluene 2.00 UG/L 10.00 J 06-DEC-93 
153-RBO4A-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04A-GW Trichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04A-GW Vinyl Chloride 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW Xylene (total) 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4A-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
153-RBO4B-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-3W 1,1-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 2-Butanone 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-GW 2-Hexanone 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Acetone 9.00 UG/L 10.00 U JB 06-DEC-93 
153-RBO4B-GW Benzene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Bromodichloromethane 1.00 UG/L 10.00 J 06-DEC-93 
153-RBO4B-GW Bromoform 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-GW Bromomethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RB04B-GW Carbon Disulfide 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Chlorobenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Chloroethane 10.00 UG/L 10.00 U 06-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units. Limit Flag Flag Collected 

153-RBO4B-GW Chloroform 23.00 UG/L 10.00 = 06-DEC-93 
153-RBO4B-GW Chloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Dibromochloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Ethylbenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Methylene Chloride 9.00 UG/L 10.00 U JB 06-DEC-93 
153-RBO4B-GW Styrene. 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Tetrachloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Toluene 2.00 UG/L 10.00 J 06-DEC-93 
153-RBO4B-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Trichloroethene 20.00 UG/L 10.00 U 06-DEC-9,3 
153-RBO4B-GW Vinyl Chloride 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW Xylene (total) 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO4B-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
153-RBO5A-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
153-RBO5A-GW 1,1,2-Trichloroethane 30.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW 1,1-Dichloroethane 30.00 UG/L 10.00 U 09-DEC-93 
153-RB05A-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-R1305A-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 09-DEC-93 
153-RB05A-GW 2-Butanone 10.00 UG/L 10,00 U 09-DEC-93 
153-RBO5A-GW 2-Hexanone 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Acetone 11.00 UG/L 11.00 U B 09-DEC-93 
153-RBO5A-GW Benzene 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Bromodichloromethane 2.00 UG/L 10.00 J 09-DEC-93 
153-RBO5A-GW Bromoform 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Bromomethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Carbon Disulfide 13.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Carbon Tetrachloride 13.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Chlorobenzene 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Chloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Chloroform 28.00 UG/L 10.00 = 09-DEC-93 
153-RBO5A-GW Chloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Dibromochloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Ethylbenzene 10.00 UG/L 10.00 U 09-DEC-93 
153-RBO5A-GW Methylene Chloride 25.00 UG/L 25.00 U B 09-DEC-93 
153-RBO5A-GW Styrene 10.00 UG/L 10.00 U 09-DEC-93 • 21 4111 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-RBO5A7GW Tetrachloroethene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW Toluene 5.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW Trichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW Vinyl Chloride 10.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW Xylene (total) 10.00 UG/L 10.00 09-DEC-93 
153-RBO5A-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 09-DEC-93 
153-RB05B-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
153-RB05B-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 1,1-Dichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-OW 1,1-Dichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 1,2-Dichloroethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 1,2-Dichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-R505B-GW 1,2-Dichlorcpropane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 2-Butanone 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 2-Hexanone 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Acetone 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Benzene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Bromodichloromethane 3.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Bromoform 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Bromomethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Carbon Disulfide 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Carbon Tetrachloride 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Chlorobenzene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Chloroethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Chloroform 35.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Chloromethane 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Dibromochloromethane . 	10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Ethylbenzene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Methylene Chloride 9.00 UG/L 10.00 JB 09-DEC-93 
153-RBO5B-GW Styrene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Tetrachloroethene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Toluene 2.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Trichloroethene 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Vinyl Chloride 10.00 UG/L 10.00 09-DEC-93 
153-RBO5B-GW Xylene (total) 10.00 UG/L 10.00 09-DEC-93 
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Sample ID Number 

153-RBO5B-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RB06A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RB06A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RB06A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RB06A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO6A-GW 
153-RBO8C-GW 
153-RBO8C-GW 
153-RBO8C-GW 
153-RBO8C-GW 
153-RBO8C-GW 
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Table 2: Analytical Results for Volatile Organics 

Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 09-DEC-93 

1,1,1-Trichloroethane 10.00 UG/L 10.00 U 10-DEC-93 

1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 10-DEC-93 
1,1,2-Trichloroethane 10.00 UG/L 10.00 U 10-DEC-93 

1,1-Dichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
1,1-Dichloroethene 10.00 UG/L 10.00 U 10-DEC-93 
1,2Dichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
1,2-Dichloroethene 10.00 UG/L 10.00 U 10-DEC-93 
1,2-Dichloropropane 10.00 UG/L 10.00 U 10-DEC-93 
2-Butanone 10.00 UG/L 10.00 U 10-DEC-93 
2-Hexanone 10.00 UG/L 10.00 U 10-DEC-93 
4-Methy1-2-pentanone 10.00 UG/L 10.00 U 10-DEC-93 
Acetone 6.00 UG/L 10.00 U JB 10-DEC-93 
Benzene 10.00 UG/L 10.00 U 10-DEC-93 
Bromodichloromethane 2.00 UG/L 10.00 J 10-DEC-93 
Bromoform 10.00 UG/L 10.00 U 10-DEC-93 
Bromomethane 10.00 UG/L 10.00 U 10-DEC-93 
Carbon Disulfide 10.00 UG/L 10.00 U 10-DEC-93 
Carbon Tetrachloride 10.00 UG/L 10.00 U 10-DEC-93 
Chlorobenzene 10.00 UG/L 10.00 U 10-DEC-93 
Chloroethane 10.00 UG/L 10.00 U 10-DEC-93 
Chloroform 30.00 UG/L 10.00 = 10-DEC-93 
Chloromethane 10.00 UG/L 

I 
10.00 U 10-DEC-93 

Dibromochloromethane 10.00 UG/L 10.00 U 10-DEC-93 
Ethylbenzene 1.00 UG/L 10.00 J 10-DEC-93 
Methylene Chloride 6.00 UG/L 10.00 U. JB 10-DEC-93 
Styrene 10.00 UG/L 10.00 U 10-DEC-93 
Tetrachloroethene 10.00 UG/L 10.00 U 10-DEC-93 
Toluene 8.00 UG/L 10.00 J 10-DEC-93 
Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 10-DEC-93 
Trichloroethene 10.00 UG/L 10.00 U 10-DEC-93 
Vinyl Chloride 10.00 UG/L 10.00 10-DEC-93 
Xylene (total) 7.00 UG/L 10.00 J 10-DEC-93 
cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 10-DEC-93 
1,1,1-Trichloroethane 10.00 UG/L 10.00 U 13-DEC-93 
1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 13-DEC-93 
1,1,2-Trichloroethane 10.00 UG/L 10.00 U 13-DEC-93 
1,1-Dichloroethane 10.00 UG/L 10.00 U 13-DEC-93 
1,1-Dichloroethene 10.00 UG/L 10.00 U 13-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-RBO8C-GW 1,2-Dichloroethane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW 1,2-Dichloroethene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW 1,2-Dichloropropane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW 2-Butanone 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW 2-Hexanone 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Acetone 11.00 UG/L 11.00 13-DEC-93 
153-RBO8C-GW Benzene 10.00 UG/L 10.00 13-DeC-93 
153-RBO8C-GW Bromodichloromethane 4.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Bromoform 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Bromomethane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Carbon Disulfide 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Carbon Tetrachloride 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Chlorobenzene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Chloroethane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Chloroform 39.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Chloromethane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Dibromochloromethane 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Ethylbenzene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Methylene Chloride 4.00 UG/L 10.00 JB 13-DEC-93 
153-RBO8C-GW Styrene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Tetrachloroethene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Toluene 3.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Trichloroethene 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Vinyl Chloride 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW Xylene (total) 10.00 UG/L 10.00 13-DEC-93 
153-RBO8C-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 13-DEC-93 
153-TB01-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 01-DEC-93 
153-TB01-GW 1,1,2-trichloroethane 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,1-Dichloroethane 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,1-Dichloroethene 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,2-Dichloroethane 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,2-Dichloroethene 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 1,2-Dichloropropane 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 2-Butanbne 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 2-Hexanone 10.00 UG/L 10.00 01-DEC-93 
153-TB01-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 01-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-TB01-GW Acetone 15.00 UG/L 10.00 B 01-DEC-93 
153-TB01-GW Benzene 1.0.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Bromodichloromethane 13.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Bromoform 13.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Bromomethane 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Carbon Disulfide 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW 	. Chlorobenzene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Chloroethane 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Chloroform 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Chloromethane 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Dibromochloromethane 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Ethylbenzene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Methylene Chloride 8.00 UG/L 10.00 JB 01-DEC-93 
153-TB01-GW Styrene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Tetrachloroethene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Toluene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Trichloroethene 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Vinyl Chloride 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW Xylene (total) 10.00 UG/L 10.00 U 01-DEC-93 
153-TB01-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 1 U 01-DEC-93 
153-TB02-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-TB02-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 2-Butanone 10.00 UG/L 10.00 UJ U 03-DEC-93 
153-T1302-GW 2-Hexanone 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Acetone 13.00 UG/L 10.00 B 03-DEC-93 
153-TB02-GW Benzene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Bromodichloromethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Bromoform 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Bromomethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Carbon Disulfide 10.00 UG/L 10.00 U 03-DEC-93 • 25 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-TB02-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Chlorobenzene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Chloroethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Chloroform 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Chloromethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Dibromochloromethane 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Ethylbenzene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Methylene Chloride 5.00 UG/L 10.00 JB 03-DEC-93 
153-TB02-GW Styrene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Tetrachloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Toluene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Trichloroethene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Vinyl Chloride 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW Xylene 	(total) 10.00 UG/L 10.00 U 03-DEC-93 
153-TB02-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 03-DEC-93 
153-TB03-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 06-DEC-93 
153-TB03-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 2-Butanone 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 2-Hexanone 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Acetone 14.00 UG/L 10.00 B 06-DEC-93 
153-TB03-GW Benzene 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Bromodichloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Bromo form 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Bromomethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Carbon Disulfide 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Chlorobenzene 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Chloroethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Chloroform 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Chloromethane 10.00 UG/L 10.00 U 06-DEC-93 
153-TB03-GW Dibromochloromethane 10.00 UG/L 10.00 U 06-DEC-93 
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Table 2: Analytical Results for Volatile Organics 

Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

Ethylbenzene 10.00 UG/L 10.00 U 06-DEC-93 
Methylene Chloride 8.00 UG/L 10.00 JB 06-DEC-93 
Styrene 30.00 UG/L 10.00 U 06-DEC-93 
Tetrachloroethene 10.00 UG/L 10.00 U 06-DEC-93 
Toluene 10.00 UG/L 10.00 U 06-DEC-93 
Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
Trichloroethene 10.00 UG/L 10.00 U 06-DEC-93 
Vinyl Chloride 10.00 UG/L 10.00 U 06-DEC-93 
Xylene (total) 10.00 UG/L 10.00 U 06-DEC-93 
cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 06-DEC-93 
1,1,1-Trichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 07-DEC-93 
1,1,2-Trichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
1,1-Dichloroethane 10.00 UG/L 10.00 U 07-DEC-93 
1,1-Dichloroethene 10.00 UG/L 10.00 U • 07-DEC-93 
1,2-Dichloroethane 10.00 UG/L 10.00 07-DEC-93 
1,2-Dichloroethene 10.00 UG/L 10.00 07-DEC-93 
1,2-Dichloropropane 10.00 UG/L 10.00 U 07-DEC-93 
2-Butanone .  10.00 UG/L 10.00 U 07-DEC-93 
2-Hexanone 10.00 UG/L 10.00 U 07-DEC-93 
4-Methyl-2-pentanone 13.00 UG/L 10.00 U 07-DEC-93 
Acetone 17.00 UG/L 1040 B 07-DEC-93 
Benzene 10.00 UG/L 10.00 U 07-DEC-93 
Bromodichloromethane 10.00 UG/L 10.00 U 07-DEC-93 
Bromoform 10.00 UG/L 10.00 U 07-DEC-93 
Bromomethane 10.00 UG/L 10.00 U 07-DEC-93 
Carbon Disulfide 10.00 UG/L 10.00 U 07-DEC-93 
Carbon Tetrachloride 10.00 UG/L 10.00 U 07-DEC-93 
Chlorobenzene 10.00 UG/L 10.00 U 07-DEC-93 
Chloroethane 10.00 UG/L 10.00 U 07-DEC-93 
Chloroform 10.00 UG/L 10.00 U 07-DEC-93 
Chloromethane 10.00 UG/L 10.00 U 07-DEC-93 
Dibromochloromethane 10.00 UG/L 10.00 U 07-DEC-93 
Ethylbenzene 10.00 UG/L 10.00 U 07-DEC-93 
Methylene Chloride 6.00 UG/L 10.00 JB 07-DEC-93 
Styrene 10.00 UG/L 10.00 U 07-DEC-93 
Tetrachloroethene 10.00 UG/L 10.00 U 07-DEC-93 
Toluene 10.00 UG/L 10.00 U 07-DEC-93 
Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 

111) 

Sample ID Number 

153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-TB03-GW 
153-T803-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
153-T804-GW 
153-TB04-GW 
153-TB04-GW 
153-TB04-GW 
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Table 2: 	Analytical Results for Volatile Organics 

Detection Bni Lab Date 
Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-TB04-GW Trichloroethene 10.00 UG/L 10.00 U 07-DEC-93 
153-TB04-GW Vinyl Chloride 10.00 UG/L 10.00 U 07-DEC-93 
153-TB04-GW Xylene 	(total) 10.00 UG/L 10.00 U 07-DEC-93 
153-TB04-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 07-DEC-93 
153-TB05-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 08-DEC-93 
153-T805-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 08-DEC-93 
153-T805-GW 2-Butanone 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 2-Hexanone 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW 4-Methy1-2-pentanone 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Acetone 15.00 UG/L 10.00 B 08-DEC-93 
153-TB05-GW Benzene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Bromodichloromethane 10.00 UG/L 10.00 U 08-DEC-93 
153-T805-GW Bromoform 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Bromomethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Carbon Disulfide 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Chlorobenzene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Chloroethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Chloroform 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Chloromethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Dibromochloromethane 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Ethylbenzene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Methylene Chloride 6.00 UG/L 10.00 JB 08-DEC-93 
153-TB05-GW Styrene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Tetrachloroethene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Toluene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Trichloroethene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Vinyl Chloride 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW Xylene 	(total) 10.00 UG/L 10.00 U 08-DEC-93 
153-TB05-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 08-DEC-93 
153-TB06-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 09-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-TB06-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 2-Butanone 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 2-Hexanone 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Acetone 23.00 UG/L 10.00 B 09-DEC-93 
153-TB06-GW Benzene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Bromodichloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Bromoform 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Bromomethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Carbon Disulfide •10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Chlorobenzene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Chloroethane 13.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Chloroform 13.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Chloromethane 13.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Dibromochloromethane 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Ethylbenzene 10.00 UG/L 10400 U 09-DEC-93 
153-TB06-GW Methylene Chloride 7.00 UG/L 10.00 JB 09-DEC-93 
153-TB06-GW Styrene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Tetrachloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Toluene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Trans-1,3-Dichloropropene 10.00 UG/L '10.00 U 09-DEC-93 ,  
153-TB06-GW Trichloroethene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Vinyl Chloride 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW Xylene (total) 10.00 UG/L 10.00 U 09-DEC-93 
153-TB06-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 09-DEC-93 
153-TB07-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 10-DEC-93 
153-TB07-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 10-DEC-93 
153-TB07-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 10-DEC-93 • 29 	 • 



Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result.  Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-TB07-GW 2-Butanone 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW 2-Hexanone 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Acetone 9.00 UG/L 10.00 JB 10-DEC-93 
153-TB07-GW Benzene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Bromodichloromethane 10.00 UG/L 10.00 10-DEC-93 
153-T807-GW Bromoform 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Bromomethane 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Carbon Disulfide 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Carbon Tetrachloride 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Chlorobenzene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Chloroethane 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Chloroform 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Chloromethane 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Dibromochloromethane 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Ethylbenzene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Methylene Chloride 8.00 UG/L 10.00 JB 10-DEC-93 
153-TB07-GW Styrene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Tetrachloroethene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Toluene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Trichloroethene 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Vinyl Chloride 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW Xylene (total) 10.00 UG/L 10.00 10-DEC-93 
153-TB07-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 10-DEC-93 
153-TB08-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 UJ U 13-DEC-93 
153-TB08-GW 1,1,2-Trichloroethane 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 1,1-Dichloroethane 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 1,1-Dichloroethene 10.00 UG/L 10.00 13-DEC-93. 
153-TB08-GW 1,2-Dichloroethane 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 1,2-Dichloroethene 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 1,2-Dichloropropane 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 2-Butanone 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 2-Hexanone 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW Acetone 11.00 UG/L 10.00 13-DEC-93 
153-TB08-GW Benzene 10.00 UG/L 10.00 13-DEC-93 
153-TB08-GW Bromodichloromethane 10.00 UG/L 10.00 13-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 
Detection Bni Lab Date 

Sample ID Number Analyte Resul7: Units Limit Flag Flag Collected 

153-TB08-GW Bromoform 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Bromomethane 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Carbon Disulfide 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Chlorobenzene :0.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Chloroethane 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Chloroform 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Chloromethane 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Dibromochloromethane 10.00 UG/L .10.00 U 13-DEC-93 
153-TB08-GW Ethylbenzene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Methylene Chloride 7.00 UG/L 10.00 JB 13-DEC-93 
153-TB08-GW Styrene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Tetrachloroethene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Toluene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Trichloroethene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Vinyl Chloride 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW Xylene (total) 10.00 UG/L 10.00 U 13-DEC-93 
153-TB08-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 U 13-DEC-93 
153-TB09-GW 1,1,1-Trichloroethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,1,2,2-Tetrachloroethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,1,2-Trichloroethane 13.00 UG/L 10 1 00 U 15-DEC-93 
153-TB09-GW 1,1-Dichloroethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,1-Dichloroethene 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,2-Dichloroethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,2-Dichloroethene 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 1,2-Dichloropropane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW 2-Butanone 10.00 UG/L 10.00 UJ U 15-DEC-93 
153-TB09-GW 2-Hexanone 10.00 UG/L 10.00 UJ U 15-DEC-93 
153-TB09-GW 4-Methyl-2-pentanone 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Acetone 12.00 UG/L 10.00 = 15-DEC-93 
153-TB09-GW Benzene 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Bromodichloromethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Bromoform 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Bromomethane 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Carbon Disulfide 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Carbon Tetrachloride 10.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Chlorobenzene 1C.00 UG/L 10.00 U 15-DEC-93 
153-TB09-GW Chloroethane 10.00 UG/L 10.00 U 15-DEC-93 
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Table 2: 	Analytical Results for Volatile Organics 

Sample ID Number 	Analyte 	 Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-TB09-GW Chloroform 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Chloromethane 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Dibromochloromethane 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Ethylbenzene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Methylene Chloride 8.00 UG/L 10.00 JB 15-DEC-93 
153-T809-GW Styrene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW TRIMETHYL-SILANOL 6.00 UG/L 0.00 NJ J 15-DEC-93 
153-TB09-GW Tetrachloroethene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Toluene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Trans-1,3-Dichloropropene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Trichloroethene 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Vinyl Chloride 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW Xylene (total) 10.00 UG/L 10.00 15-DEC-93 
153-TB09-GW cis-1,3-Dichloropropene 10.00 UG/L 10.00 15-DEC-93 
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Table 3: 	Analytical Results for Metals Occurring 
at Concentrations Exceeding MCLs 

Detection Bni Lab Date 
Analyte Sample ID Number Result Units Limit Flag Flag Collected 

Arsenic, Total 153-M10-15D-GW 52.80 UG/L 4.00 = 08-DEC-93 
Arsenic, Total 153-M135-85D-GW 70.00 UG/L 20.00 J B 06-DEC-93 
Arsenic, Total 153-853W10D-GW 103.00 UG/L 8.00 J = 03-DEC-93 
Arsenic, Total 153-853W05D-GW 110.00 UG/L 20.00 J = 10-DEC-93 
Chromium, Total 153-M10-15D-GW 56.80 UG/L 6.00 = 08-DEC-93 
Chromium, Total 153-853W06S-GW 58.00 UG/L 6.00 = 15-DEC-93 
Chromium, Total 153-853W09D-GW 64.20 UG/L 6.00 = 13-DEC-93 
Chromium, Total . 153-853W04S-GW 72.90 UG/L 6.00 = 01-DEC-93 
Chromium, Total 153-853W10D-GW 84.10 UG/L 6.00 = 03-DEC-93 
Selenium, Total 153-853W21S-GW 20.00 UG/L 20.00 U 06-DEC-93 
Selenium, Total 153-M135-855-GW 20.00 UG/L 20.00 U 06-DEC-93 
Selenium, Total 153-853W12S-GW 162.00 UG/L 20.00 = 04-DEC-93 
Selenium, Total 153-853W17S-GW 178.00 UG/L 20.00 = 07-DEC-93 
Selenium, Total 153-M10-15S-GW 545.00 UG/L 100.00 = 	- 08-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Bni 	Lab 
Flag 	Flag 

Date 
Collected 

153-B53W04D-GW Aluminum, Total 53.50 UG/L 48.00 01-DEC-93 
153-B53W04D-GW Antimony, Total 46.00 UG/L 46.00 01-DEC-93 
153-B53WO4D-GW Arsenic, Total 18.00 UG/L 2.00 01-DEC-93 
153-B53W04D-GW Barium, Total 677.00 UG/L 6.00 01-DEC-93 
153-B53WO4D-3W Beryllium, Total 1.00 UG/L 1.00 01-DEC-93 
153-B53W04D-GW Boron, Total 117.00 UG/L 9.00 U DI-DEC-93 
153-B53W04D-GW Cadmium, Total 5.00 UG/L 5.00 01-DEC-93 
153-B53W04D-GW Calcium, Total 84,700.00 UG/L 28.00 01-DEC-93 
153-B53W04D-GW Chromium, Total 7.20 UG/L 6.00 U 01-DEC-93 
153-B53W04D-GW Cobalt, Total 7.20 UG/L 7.00 01-DEC-93 
153-B53W04D-GW Copper, Total 7.00 UG/L 7.00 01-DEC-93 
153-853WO4D-GW Iron, Total 3,310.00 UG/L 7.00 01-DEC-93 
153-1353W04D-GW Lead, Total 2.00 UG/L 2.00 01-DEC-93 
153-853W04D-GW Magnesium, Total 41,100.00 UG/L 58.00 01-DEC-93 
153-B53W04D-GW Manganese, Total 2,410.00 UG/L 2.00 01-DEC-93 
153-B53W04D-GW Molybdenum, Total 39.00 UG/L 39.00 01-DEC-93 
153-853W04D-GW Nickel, Total 13.00 UG/L 12.00 01-DEC-93 
153-B53W04D-GW Potassium, Total 9,470.00 UG/L 905.00 01-DEC-93 
153-B53W04D-GW Selenium, Total 2.00 UG/L 2.00 01-DEC-93 
153-B53W04D-GW Silver, Total 7.00 UG/L 7.00 UJ 01-DEC-93 
153-B53WO4D-GW Sodium, Total 55,200.00 UG/L 47.00 01-DEC-93 
153-B53W04D-GW Thallium, Total 2.00 UG/L 2.00 UJ 01-DEC-93 
153-853W04D-GW Vanadium, Total 3.00 UG/L 3.00 01-DEC-93 
153-B53W04D-GW Zinc, Total 144.00 UG/L 3.00 U 01-DEC-93 
153-B53W045-GW Aluminum, Total 1,840.00 UG/L 48.00 01-DEC-93 
153-B53W04S-GW Antimony, Total 46.00 UG/L 46.00 01-DEC-93 
153-B53W04S-GW Arsenic, Total 3.90 UG/L 2.00 01-DEC-93 
153-853W04S-GW Barium, Total 285.00 UG/L 6.00 01-DEC-93 
153-B53W04S-GW Beryllium, Total 1.00 UG/L 1.00 01-DEC-93 
153-B53W04S-GW Boron, Total 58.70 UG/L 9.00 U 01-DEC-93 
153-B53W04S-GW Cadmium, Total 5.00 UG/L 5.00 01-DEC-93 
153-B53W04S-GW Calcium, Total 79,800.00 UG/L 28.00 01-DEC-93 
153-B53W04S-GW Chromium, Total 72.90 UG/L 6.00 01-DEC-93 
153-B53W04S-GW Cobalt, Total 7.00 UG/L 7.00 01-DEC-93 
153-B53W04S-GW Copper, Total 36.90 UG/L 7.00 01-DEC-93 
153-853W04S-GW Iron, Total 2,540.00 UG/L 7.00 01-DEC-93 
153-B53W04S-GW Lead, Total 5.50 UG/L 2.00 01-DEC-93 
153-B53W04S-GW Magnesium, Total 32,800.00 UG/L 58.00 01-DEC-93 
153-B53W04S-GW Manganese, Total 2,200.00 UG/L 2.00 01-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W04S-GW Molybdenum, Total 39.00 UG/L 39.00 01-DEC-93 
153-B53W04S-GW Nickel, Total 52.40 UG/L 12.00 01-DEC-93 
153-B53W04S-GW Potassium, Total 2,880.00 UG/L 905.00 01-DEC-93 
153-B53W04S-GW Selenium, Total 2.00 UG/L 2.00 01-DEC-93 
153-853W04S-GW Silver, Total 7.00 UG/L 7.00 UJ U 01-DEC-93 
153-853W04S-GW Sodium, Total 29,200.00 UG/L 47.00 01-DEC-93 
153-B53W04S-GW Thallium, Total 2.00 UG/L 2.00 UJ U 01-DEC-93 
153-B53W04S-GW Vanadium, Total 4.70 UG/L 3.00 01-DEC-93 
153-1153W04S-GW Zinc, Total 114.00 UG/L 3.00 01-DEC-93 
153-B53W05D-GW Aluminum, Total 32.30 UG/L 14.00 10-DEC-93 
153-B53W05D-GW Antimony, Total 20.00 UG/L 20.00 10-DEC-93 
153-853WO5D-GW Arsenic, Total 110.00 UG/L 20.00 10-DEC-93 
153-B53W05D-GW Barium, Total 39:.00 UG/L 4.00 10-DEC-93 
153-B53W05D-GW Beryllium, Total 1.80 UG/L 1.00 10-DEC-93 
153-B53WO5D-GW Boron, Total 206.00 UG/L 26.00 10-DEC-93 
153-853W05D-GW Cadmium, Total 2.00 UG/L 2.00 10-DEC-93 
153-B53WO5D-GW Calcium, Total 97,20C.00 UG/L 24.00 10-DEC-93 
153-B53W05D-GW Chromium, Total 3.00 UG/L 3.00 10-DEC-93 
153-B53W05D-GW Cobalt, Total 5.80 UG/L 5.00 10-DEC-93 
153-853WO5D-GW Copper, Total 3.00 UG/L 3.00 10-DEC-93 
153-B53WO5D-GW Iron, Total 11,300.00 UG/L 5.00 10-DEC-93 
153-853W05D-GW Lead, Total 2.00 UG/L 2.,00 10-DEC-93 
153-B53W05D-GW Magnesium, Total 41,200.00 UG/L 42.00 10-DEC-93 
153-853W05D-GW Manganese, Total 344.00 UG/L 2.00 10-DEC-93 
153-B53W05D-GW Molybdenum, Total 6.00 UG/L 6.00 10-DEC-93 
153-853W05D-GW Nickel, Total 9.50 UG/L 8.00 10-DEC-93 
153-B53W05D-GW Potassium, Total 1,400.00 UG/L 693.00 10-DEC-93 
153-B53W05D-GW Selenium, Total 2.00 UG/L 2.00 UJ U 10-DEC-93 
153-853W05D-GW Silver, Total 3.00 UG/L 3.00 10-DEC-93 
153-853WO5D-GW Sodium, Total 46,600.00 UG/L 35.00 10-DEC-93 
153-853W05D-GW Thallium, Total 2.00 UG/L 2.00 10-DEC-93 
153-B53W05D-GW Vanadium, Total 22.70 UG/L 3.00 10-DEC-93 
153-B53W05D-GW Zinc, Total 157.00 UG/L 3.00 UJ 10-DEC-93 
153-B53W05S-GW Aluminum, Total 15.50 UG/L 14.00 10-DEC-93 
153-B53W05S-GW Antimony, Total 20.00 UG/L 20.00 10-DEC-93 
153-B53W05S-GW Arsenic, Total 	. 3.30 UG/L 2.00 10-DEC-93 
153-B53W05S-GW Barium, Total 349.00 UG/L 4.00 10-DEC-93 
153-B53W05S-GW Beryllium, Total 1.00 UG/L 1.00 10-DEC-93 
153-B53W05S-GW Boron, Total 41.70 UG/L 26.00 10-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W05S-GW Cadmium, Total 3.20 UG/L 2.00 10-DEC-93 
153-B53W05S-GW Calcium, Total 107,000.00 UG/L 24.00 10-DEC-93 
153-B53W05S-GW Chromium, Total 3.00 UG/L 3.00 10-DEC-93 
153-B53W05S-GW Cobalt, Total 5.00 UG/L 5.00 10-DEC-93 
153-B53W05S-GW Copper, Total 3.00 UG/L 3.00 10-DEC-93 
153-B53W05S-GW Iron, Total 2,980.00 UG/L 5.00 10-DEC-93 
153-B53W05S-GW Lead, Total 2.00 UG/L 2.00 10-DEC-93 
153-853W05S-GW Magnesium, Total 35,000.00 UG/L 42.00 10-DEC-93 
153-B53W05S-GW Manganese, Total 1,080.00 UG/L 2.00 10-DEC-93 
153-B53W05S-GW Molybdenum, Total 6.00 UG/L 6.00 10-DEC-93 
153-B53W05S-GW Nickel, Total 8.00 UG/L 8.00 10-DEC-93 
153-B53W05S-GW Potassium, Total 1,860.00 UG/L 693.00 10-DEC-93 
153-B53W05S-GW Selenium, Total 2.00 UG/L 2.00 UJ U 10-DEC-93 
153-B53W05S-GW Silver, Total 3.00 UG/L 3.00 10-DEC-93 
153-853W05S-GW Sodium, Total 13,600.00 UG/L 35.00 10-DEC-93 
153-853W05S-GW Thallium, Total 2.00 UG/L 2.00 10-DEC-93 
153-B53W05S-GW Vanadium, Total 28.90 UG/L 3.00 10-DEC-93 
153-B53W05S-GW Zinc, Total 83.80 UG/L 3.00 UJ = 	• 10-DEC-93 
153-853W06D-GW Aluminum, Total 856.00 UG/L 48.00 15-DEC-93 
153-B53W06D-GW Antimony, Total 46.00 UG/L 46.00 15-DEC-93 
153-B53W06D-GW Arsenic, Total 35.80 UG/L 2.00 15-DEC-93 
153-B53W06D-GW Barium, Total 388.00 UG/L 6.00 15-DEC-93 
153-B53W06D-GW Beryllium, Total 1.00 UG/L 1.00 15-DEC-93 
153-B53W06D-GW Boron, Total 185.00 UG/L 9.00 15-DEC-93 
153-B53W06D-GW Cadmium, Total 5.00 UG/L 5.00 15-DEC-93 
153-B53W06D-GW Calcium, Total 77,000.00 UG/L 28.00 15-DEC-93 
153-B53W06D-GW Chromium, Total 9.40 UG/L 6.00 15-DEC-93 
153-B53W06D-GW Cobalt, Total 7.00 UG/L 7.00 15-DEC-93 
153-853W06D-GW Copper, Total 7.60 UG/L 7.00 15-DEC-93 
153-853W06D-GW Iron, Total 5,190.00 UG/L 7.00 15-DEC-93 
153-B53W06D-GW Lead, Total 2.00 UG/L 2.00 UJ U 15-DEC-93 
153-B53W06D-GW Magnesium, Total 40,300.00 UG/L 58.00 15-DEC-93 
153-853W06D-GW Manganese, Total 260.00 UG/L 2.00 15-DEC-93 
153-B53W06D-GW Molybdenum, Total 39.00 UG/L 39.00 15-DEC-93 
153-853W06D-GW Nickel, Total 14.50 UG/L 12.00 15-DEC-93 
153-B53WO6D-GW Potassium, Total 2,000.00 UG/L 905.00 15-DEC-93 
153-B53W06D-GW Selenium, Total 2.00 UG/L 2.00 UJ U 15-DEC-93 
153-B53W06D-GW Silver, Total 7.00 UG/L 7.00 15-DEC-93 
153-853W06D-GW Sodium, Total 49,100.00 UG/L 47.00 15-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53WO6D-GW Thallium, Total 2.00 UG/L 2.00 UJ U 15-DEC-93 
153-B53W06D-GW Vanadium, Total 3.30 UG/L 3.00 U B 15-DEC-93 
153-B53W06D-GW Zinc, Total 14.40 UG/L 3.00 U B 15-DEC-93 
153-B53W06S-GW Aluminum, Total 829.00 UG/L 48.00 15-DEC-93 
153-853W06S-GW Antimony, Total 46.00 UG/L 46.00 15-DEC-93 
153-B53W06S-GW Arsenic, Total 2.00 UG/L 2.00 UJ U 15-DEC-93 
153-B53W06S-GW Barium, Total 72.40 UG/L 6.00 15-DEC-93 
153-B53W06S-GW Beryllium, Total 1.00 UG/L 1.00 15-DEC-93 
153-B53W06S-GW Boron, Total 77.70 UG/L 9.00 U B 15-DEC-93 
153-B53W06S-GW Cadmium, Total 5.00 UG/L 5.00 15-DEC-93 
153-B53W06S-GW Calcium, Total 270,000.00 UG/L 28.00 15-DEC-93 
153-B53W06S-GW Chromium, Total 58.00 UG/L 6.00 15-DEC-93 
153-B53W06S-GW Cobalt, Total 12.10 UG/L 7.00 15-DEC-93. 
153-B53W06S-GW Copper, Total 130.00 UG/L 7.00 15-DEC-93 
153-B53W06S-GW Iron, Total 1,610.00 UG/L 7.00 15-DEC-93 
153-B53W06S-GW Lead, Total 2.60 UG/L 2.00 J B 15-DEC-93 
153-B53W06S-GW Magnesium, Total 106,000.00 UG/L 58.00 15-DEC-93 
153-B53W06S-GW Manganese, Total 2,670.00 UG/L 2.00 15-DEC-93 
153-853W06S-GW Molybdenum, Total 39.00 UG/L 39.00 15-DEC-93 
153-1353W06S-GW Nickel, Total 40.80 UG/L 12.00 15-DEC-93 
153-B53W06S-GW Potassium, Total 2,660.00 UG/L 905.00 15-DEC-93 
153-B53W06S-GW Selenium, Total 2.00 UG/L 2,00 UJ 15-DEC-93 
153-B53W06S-GW Silver, Total 7.00 UG/L 7.00 15-DEC-93 
153-853W06S-GW Sodium, Total 34,100.00 UG/L 47.00 15-DEC-93 
153-B53W06S-GW Thallium, Total 20.00 UG/L 20.00 15-DEC-93 
153-B53W06S-GW Vanadium, Total 3.00 UG/L 3.00 15-DEC-93 
153-B53W06S-GW Zinc,. Total 68.50 UG/L 3.00 15-DEC-93 
153-853W09D-GW Aluminum, Total 195.00 UG/L 48.00 13-DEC-93 
153-B53W09D-GW Antimony, Total 46.00 UG/L 46.00 13-DEC-93 
153-853W09D-GW Arsenic, Total 2.00 UG/L 2.00 13-DEC-93 
153-B53WO9D-GW Barium, Total 133.00 UG/L 6.00 13-DEC-93 
153-B53W09D-GW Beryllium, Total 1.00 UG/L 1.00 13-DEC-93 
153-B53W09D-GW Boron, Total 479.00 UG/L 9.00 13-DEC-93 
153-B53W09D-GW Cadmium, Total 5.00 UG/L 5.00 13-DEC-93 
153-853W09D-GW Calcium, Total 100,000.00 UG/L 28.00 J 13-DEC-93 
153-B53W09D-GW Chromium, Total 64.20 UG/L 6.00 13-DEC-93 
153-B53W09D-GW Cobalt, Total 7.00 UG/L 7.00 13-DEC-93 
153-B53W09D-GW Copper, Total 11.50 UG/L 7.00 13-DEC-93 
153-B53W09D-GW Iron, Total 543.00 UG/L 7.00 J 13-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 	Bni 

Limit 	Flag 
Lab 
Flag 

Date 
Collected 

153-B53WO9D-GW Lead, Total 2.90 UG/L 2.00 13-DEC-93 
153-B53WO9D-GW Magnesium, Total 34,900.00 UG/L 58.00 13-DEC-93 
153-B53W09D-GW Manganese, Total 1,030.00 UG/L 2.00 13-DEC-93 
153-B53W09D-GW Molybdenum, Total 39.00 UG/L 39.00 13-DEC-93 
153-B53W09D-GW Nickel, Total 52.70 UG/L 12.00 13-DEC-93 
153-B53WO9D-GW Potassium, Total 4,700.00 UG/L 905.00 13-DEC-93 
153-B53W09D-GW Selenium, Total 2.00 UG/L 2.00 13-DEC-93 
153-B53W09D-GW Silver, Total 7.00 UG/L 7.00 13-DEC-93 
153-B53W09D-GW Sodium, Total 75,800.00 UG/L 47.00 13-DEC-93 
153-853W09D-GW Thallium, Total 2.00 UG/L 2.00 13-DEC-93 
153-853W09D-GW Vanadium, Total 3.00 UG/L 3.00 13-DEC-93 
153-B53WO9D-GW Zinc, Total 248.00 UG/L 3.00 13-DEC-93 
153-B53W10D-GW Aluminum, Total 6,530.00 UG/L 48.00 03-DEC-93 
153-B53W10D-GW Antimony, Total 46.00 UG/L 46.00 03-DEC-93 
153-B53W10D-GW Arsenic, Total 103.00 UG/L 8.00 03-DEC-93 

• 	153-B53W10D-GW Barium, Total 582.00 UG/L 6.00 03-DEC-93 
153-B53W10D-GW Beryllium, Total 1.00 UG/L 1.00 03-DEC-93 
153-B53W10D-GW Boron, Total 139.00 UG/L 9.00 03-DEC-93 
153-B53W10D-GW Cadmium, Total 5.00 UG/L 5.00 03-DEC-93 
153-B53W10D-GW Calcium, Total 96,600.00 UG/L 28.00 03-DEC-93 
153-B53W10D-GW Chromium, Total 84.10 UG/L 6.00 03-DEC-93 
153-B53W10D-GW Cobalt, Total 18.70 UG/L 7.00 03-DEC-93 
153-B53W10D-GW Copper, Total 21.70 UG/L 7.00 03-DEC-93 
153-B53W10D-GW Iron, Total 22,300.00 UG/L 7.00 03-DEC-93 
153-853W10D-GW Lead, Total 19.50 UG/L 2.00 03-DEC-93 
153-B53W10D-GW Magnesium, Total 37,700.00 UG/L 58.00 03-DEC-93 
153-B53W10D-GW Manganese, Total 1,150.00 UG/L 2.00 03-DEC-93 
153-B53W10D-GW Molybdenum, Total 39.00 UG/L 39.00 U 03-DEC-93 
153-B53W10D-GW Nickel, Total 85.90 UG/L 12.00 03-DEC-93 
153-B53W10D-GW Potassium, Total 2,210.00 UG/L 905.00 03-DEC-93 
153-B53W10D-GW Selenium, Total 2.00 UG/L 2.00 03-DEC-93 
153-B53W10D-GW Silver, Total 7.00 UG/L 7.00 03-DEC-93 
153-B53W10D-GW Sodium, Total 41,200.00 UG/L 47.00 03-DEC-93 
153-B53W10D-GW Thallium, Total 2.00 UG/L 2.00 03-DEC-93 
153-853W10D-GW Vanadium, Total 18.70 UG/L 3.00 03-DEC-93 
153-B53W10D-GW Zinc, Total 210.00 UG/L 3.00 03-DEC-93 
153-853W11D-GW Aluminum, Total 977.00 UG/L 48.00 12-DEC-93 
153-B53W11D-GW Antimony, Total 46.00 UG/L 46.00 12-DEC-93 
153-B53W11D-GW Arsenic, Total 2.00 UG/L 2.00 12-DEC-93 
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Table 5: Analytical Results for Metals 
Detection Bni Lab Date 

Analyte Result Units Limit Flag Flag Collected 

Barium, Total 78.80 UG/L 6.00 U B 12-DEC-93 
Beryllium, Total 1.00 UG/L 1.00 U 12-DEC-93 
Boron, Total 950.00 UG/L 9.00 = 12-DEC-93 
Cadmium, Total 5.00 UG/L 5.00 U 12-DEC-93 
Calcium, Total 33,800.00 UG/L 28.00 J = 12-DEC-93 
Chromium, Total 39.10 UG/L 6.00 = 12-DEC-93 
Cobalt, Total 7.00 UG/L 7.00 U = 12-DEC-93 
Copper, Total 43.50 UG/L 7.00 = 12-DEC-93 
Iron, Total 1,110.00 UG/L 7.00 J = 12-DEC-93 
Lead, Total 2.60 UG/L 2.00 B 12-DEC-93 
Magnesium, Total 18,800.00 UG/L 58.00 J = 12-DEC-93 
Manganese, Total 179.00 UG/L 2.00 J = 12-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 U 12-DEC-93 
Nickel, Total 28.80 UG/L 12.00 U B 12-DEC-93 
Potassium, Total 35,600.00 UG/L 905.00 = 	- 12-DEC-93 
Selenium, Total 2.00 UG/L 2.00 U 12-DEC-93 
Silver, Total 7.00 UG/L 7.00 U 12-DEC-93 
Sodium, Total 94,800.00 UG/L 47.00 J = 12-DEC-93 
Thallium, Total 2.00 UG/L 2.00 U 12-DEC-93 
Vanadium, Total 4.90 UG/L 3.00 U B 12-DEC-93 
Zinc, Total 85.80 UG/L 3.00 = 12-DEC-93 
Aluminum, Total 49.20 UG/L 48,00 B 14-DEC-93 
Antimony, Total 46.00 UG/L 46.00 U 14-DEC-93 
Arsenic, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
Barium, Total 106.0C UG/L 6.00 B 14-DEC-93 
Beryllium, Total 1.00 UG/L 1.00 B 14-DEC-93 
Boron, Total 74.60 UG/L 9.00 U B 14-DEC-93 
Cadmium, Total 5.00 UG/L 5.00 U 14-DEC-93 
Calcium, Total 89,500.00 UG/L 28.00 = 14-DEC-93 
Chromium, Total 7.40 UG/L 6.00 B 14-DEC-93 
Cobalt, Total 10.70 UG/L 7.00 U B 14-DEC-93 
Copper, Total 9.20 UG/L 7.00 B 14-DEC-93 
Iron, Total 107.00 UG/L 7.00 = 14-DEC-93 
Lead, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
Magnesium, Total 43,100.00 UG/L 58.00 = 14-DEC-93 
Manganese, Total 163.00 UG/L 2.00 = 14-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 U 14-DEC-93 
Nickel, Total 12.20 UG/L 12.00 B 14-DEC-93 
Potassium, Total 1,460.00 UG/L 905.00 B 14-DEC-93 

Sample ID Number 

153-B53W11D-GW 
153-853W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-853W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-853W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-853W11D-GW 
153-B53W11D-GW 
153-853W11D-GW 
153-853W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11D-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-853W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-853W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
153-B53W11S-GW 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W11S-GW Selenium, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
153-B53W11S-GW Silver, Total 7.00 UG/L 7.00 14-DEC-93 

153-B53W11S-GW Sodium, Total 16,000.00 UG/L 47.00 14-DEC-93 

153-B53W11S-GW Thallium, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
153-B53W11S-GW Vanadium, Total 11.30 UG/L 3.00 14-DEC-93 
153-B53W11S-GW Zinc, Total 26.20 UG/L 3.00 14-DEC-93 

153-853W12D-GW Aluminum, Total 110.00 UG/L 48.00 12-DEC-93 
153-853W12D-GW Antimony, Total 46.00 UG/L 46.00 12-DEC-93 
153-B53W12D-GW Arsenic, Total 9.00 UG/L 2.00 12-DEC-93 
153-B53W12D-GW Barium, Total 180.00 UG/L 6.00 12-DEC-93 
153-B53W12D-GW Beryllium, Total 1.00 UG/L 1.00 12-DEC-93 
153-B53W12D-GW Boron, Total 274.00 UG/L 9.00 12-DEC-93 
153-853W12D-GW Cadmium, Total 5.00 UG/L 5.00 12-DEC-93 
153-853W12D-GW Calcium, Total 64,400.00 UG/L 28.00 12-DEC-93 
153-B53W12D-GW Chromium, Total 6.70 UG/L 6.00 12-DEC-93 
153-B53W12D-GW Cobalt, Total 11.80 UG/L 7.00 12-DEC-93 
153-B53W12D-GW Copper, Total 7.00 UG/L 7.00 12-DEC-93 
153-B53W12D-GW Iron, Total 564.00 UG/L 7.00 12-DEC-93 . 
153-B53W12D-GW Lead, Total 2.00 UG/L 2.00 12-DEC-93 
153-853W12D-GW Magnesium, Total 27,900.00 UG/L 58.00 = 12-DEC-93 
153-B53W12D-GW Manganese, Total 1,330.00 UG/L 2.00 41 12-DEC-93 
153-B53W12D-GW Molybdenum, Total 39.00 UG/L 39.00 12-DEC-93 
153-B53W12D-GW Nickel, Total 15.90 UG/L 12.00 12-DEC-93 
153-B53W12D-GW Potassium, Total 18,500.00 UG/L 905.00 12-DEC-93 
153-853W12D-GW Selenium, Total 2.00 UG/L 2.00 12-DEC-93 
153-853W12D-GW Silver, Total 7.00 UG/L 7.00 12-DEC-93 
153-B53W12D-GW Sodium, Total 67,200.00 UG/L 47.00 12-DEC-93 
153-B53W12D-GW Thallium, Total 2.00 UG/L 2.00 12-DEC-93 
153-B53W12D-GW Vanadium, Total 10.20 UG/L 3.00 12-DEC-93 
153-B53W12D-GW Zinc, Total 34.00 UG/L 3.00 12-DEC-93 
153-B53W12S-GW Aluminum, Total 698.00 UG/L 48.00 04-DEC-93 
153-853W12S-GW Antimony, Total 46.00 UG/L 46.00 04-DEC-93 
153-B53W12S-GW Arsenic, Total 2.00 UG/L 2.00 UJ U 04-DEC-93 
153-B53W12S-GW Barium, Total 318.00 UG/L 6.00 04-DEC-93 
153-B53W12S-GW Beryllium, Total 1.00 UG/L 1.00 04-DEC-93 
153-853W12S-GW Boron, Total 118.00 UG/L 9.00 04-DEC-93 
153-B53W12S-GW Cadmium, Total 5.00 UG/L 5.00 04-DEC-93 
153-853W12S-GW Calcium, Total 242,000.00 UG/L 28.00 04-DEC-93 
153-B53W12S-GW Chromium, Total 22.70 UG/L 6.00 04-DEC-93 
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Table 5: Analytical Results for Metals 

Analyte Result Units 
Detection 

Limit 
Bni 	Lab 
Flag 	Flag 

Date 
Collected 

Cobalt, Total 7.00 UG/L 7.00 04-DEC-93 
Copper, Total 15.00 UG/L 7.00 U 04-DEC-93 
Iron, Total 876.00 UG/L 7.00 UJ 04-DEC-93 
Lead, Total 2.00 UG/L 2.00 04-DEC-93 
Magnesium, Total 130,000.00 UG/L 58.00 J 04-DEC-93 
Manganese, Total 456.00 UG/L 2.00 J 04-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 04-DEC-93 
Nickel, Total 25.80 UG/L 12.00 U 04-DEC-93 
Potassium, Total 1,250.00 UG/L 905.00 04-DEC-93 
Selenium, Total 162.00 UG/L 20.00 04-DEC-93 
Silver, Total 7.00 UG/L 7.00 04-DEC-93 
Sodium, Total 96,500.00 UG/L 47.00 J 04-DEC-93 
Thallium, Total 20.00 UG/L 20.00 04-DEC-93 
Vanadium, Total 3.80 UG/L 3.00 U 04-DEC-93 
Zinc, Total 72.60 UG/L 3.00 UJ 04-DEC-93 
Aluminum, Total 58.00 UG/L 48.00 09-DEC-93 
Antimony, Total 46.00 UG/L 46.00 09-DEC-93 
Arsenic, Total 2.00 UG/L 2.00 09-DEC-93 
Barium, Total 99.70 UG/L 6.00 09-DEC-93 
Beryllium, Total 1.00 UG/L 1.00 09-DEC-93 
Boron, Total 193.00 UG/L 9.00 09-DEC-93 
Cadmium, Total 5.00 UG/L 5,00 09-DEC-93 
Calcium, Total 93,700.00 UG/L 28.00 09-DEC-93 
Chromium, Total 6.00 UG/L 6.00 09-DEC-93 
Cobalt, Total 7.00 UG/L 7.00 09-DEC-93 
Copper, Total 7.00 UG/L 7.00 09-DEC-93 
Iron, Total 129.00 UG/L 7.00 09-DEC-93 
Lead, Total 2.00 UG/L 2.00 09-DEC-93 
Magnesium, Total 45,300.00 UG/L 58.00 09-DEC-93 
Manganese, Total 118.00 UG/L 2.00 09-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 09-DEC-93 
Nickel, Total 12.00 UG/L 12.00 09-DEC-93 
Potassium, Total 905.00 UG/L 905.00 09-DEC-93 
Selenium, Total 3.30 UG/L 2.00 09-DEC-93 
Silver, Total 7.00 UG/L 7.00 09-DEC-93 
Sodium, Total 23,300.00 UG/L 47.00 09-DEC-93 
Thallium, Total 2.00 UG/L 2.00 09-DEC-93 
Vanadium, Total 3.00 UG/L 3.00 09-DEC-93 
Zinc, 	Total 26.60 UG/L 3.00 U 09-DEC-93 

Sample ID Number 

153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W/2S-GW 
153-853W12S-GW 
153-B53W12S-GW 
153-853W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W12S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-853W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-853W15S-GW 
153-B53W15S-GW 
153-B53W15S-GW 
153-B53W155-GW 

PO 8 
	 • 



Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W17S-GW Aluminum, Total 14.00 UG/L 14.00 07-DEC-93 
153-853W17S-GW Antimony, Total 22.50 UG/L 20.00 07-DEC-93 

153-B53W17S-GW Arsenic, Total 2.00 UG/L 2.00 07-DEC-93 
153-B53W17S-GW Barium, Total 296.00 UG/L 4.00 07-DEC-93 
153-B53W17S-GW Beryllium, Total 1.80 UG/L 1.00 07-DEC-93 
153-B53W17S-GW Boron, Total 45.40 UG/L 26.00 07-DEC-93 
153-B53W17S-GW Cadmium, Total 2.00 UG/L 2.00 07-DEC-93 
153-B53W17S-GW Calcium, Total 514,000.00 UG/L 24.00 07-DEC-93 
153-B53W17S-GW Chromium, Total 3.90 UG/L 3.00 07-DEC-93 
153-B53W17S-GW Cobalt, Total 5.00 UG/L 5.00 07-DEC-93 
153-853W17S-GW Copper, Total 3.00 UG/L 3.00 07-DEC-93 
153-B53W17S-GW Iron, Total 49.20 UG/L 5.00 07-DEC-93 
153-853W17S-GW Lead, Total 2.00 UG/L 2.00 07-DEC-93 
153-B53W17S-GW Magnesium, Total 277,000.00 UG/L 42.00 07-DEC-93 
153-B53W17S-GW Manganese, Total 253.00 UG/L 2.00 07-DEC-93 

tn 153-B53W17S-GW Molybdenum, Total 6.00 UG/L 6.00 07-DEC-93 

.!11 153-853W17S-GW Nickel,• Total 9.40 UG/L 8.00 07-DEC-93 
153-B53W17S-GW Potassium, Total 3,120.00 UG/L 693.00 07-DEC-93 
153-B53W17S-GW Selenium, Total 178.00 UG/L 20.00 07-DEC-93 
153-B53W17S-GW Silver, Total 3.00 UG/L 3.00 07-DEC-93 
153-B53W17S-GW Sodium, Total 134,000.00 UG/L 35.00 07-DEC-93 
153-853W17S-GW Thallium, Total 2.00 UG/L 2.00 R U 07-DEC-93 
153-B53W17S-GW Vanadium; Total 87.10 UG/L B.00 07-DEC-93 
153-B53W17S-GW Zinc, Total 13.40 UG/L 3.00 07-DEC-93 
153-B53W18S-GW Aluminum, Total 48.00 UG/L 48.00 13-DEC-93 
153-B53W18S-GW Antimony, Total 46.00 UG/L 46.00 13-DEC-93 
153-B53W18S-GW Arsenic, Total 2.00 UG/L 2.00 13-DEC-93 
153-B53W18S-GW Barium, Total 536.00 UG/L 6.00 13-DEC-93 
153-B53W18S-GW Beryllium, Total 1.00 UG/L 1.00 13-DEC-93 
153-B53W18S-GW Boron, Total 34.60 UG/L 9.00 U B 13-DEC-93 
153-B53W18S-GW Cadmium, Total 5.00 UG/L 5.00 13-DEC-93 
153-853W18S-GW Calcium, Total 307,000.00 UG/L 28.00 13-DEC-93 
153-B53W18S-GW Chromium, Total 19.20 UG/L 6.00 13-DEC-93 
153-B53W18S-GW Cobalt, Total 7.40 UG/L 7.00 13-DEC-93 
153-B53W18S-GW Copper, Total 7.00 UG/L 7.00 13-DEC-93 
153-B53W18S-GW Iron, Total 581.00 UG/L 7.00 13-DEC-93 
153-B53W18S-GW Lead, Total 2.00 UG/L 2.00 13-DEC-93 
153-B53W18S-GW Magnesium, Total 161,000.00 UG/L 58.00 13-DEC-93 
153-B53W18S-GW Manganese, Total 1,480.00 UG/L 2.00 13-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Bni 
Flag 

Lab 
Flag 

Date 
Collected 

153-B53W18S-GW Molybdenum, Total 39.00 UG/L 39.00 13-DEC-93 
153-B53W18S-GW Nickel, Total 148.00 UG/L 12.00 13-DEC-93 
153-B53W18S-GW Potassium, Total 1,210.00 UG/L 905.00 13-DEC-93 
153-B53W18S-GW Selenium, Total 2.00 UG/L 2.00 13-DEC-93 
153-853W18S-GW Silver, Total 7.00 UG/L 7.00 13-DEC-93 
153-B53W18S-GW Sodium, Total 186,000.00 UG/L 47.00 13-DEC-93 
153-853W18S-GW Thallium, Total 20.00 UG/L 20.00 13-DEC-93 
153-B53W18S-GW Vanadium, Total 3.00 UG/L 3.00 13-DEC-93 
153-B53W18S-GW Zinc, Total 65.10 UG/L 3.00 13-DEC-93 
153-B53W19S-GW Aluminum, Total 48.00 UG/L 48.00 05-DEC-93 
153-B53W19S-GW Antimony, Total 46.00 UG/L 46.00 05-DEC-93 
153-853W19S-GW Arsenic, Total 2.40 UG/L 2.00 05-DEC-93 
153-B53W19S-GW Barium, Total 126.00 UG/L 6.00 05-DEC-93 
153-B53W19S-GW Beryllium, Total 1.00 UG/L 1.00 05-DEC-93 
153-B53W19S-GW Boron, Total 146.00 UG/L 9.00 05-DEC-93 
153-B53W19S-GW Cadmium, Total 5.00 UG/L 5.00 05-DEC-93 
153-B53W19S-GW Calcium, Total 103,000.00 UG/L 28.00 05-DEC-93 
153-B53W19S-GW Chromium, Total 29.70 UG/L 6.00 05-DEC-93 
153-B53W195-GW Cobalt, Total 7.00 UG/L 7.00 05-DEC-93 
153-B53W19S-GW Copper, Total 7.00 UG/L 7.00 05-DEC-93 
153-B53W19S-GW Iron, Total 134.00 UG/L 7.00 UJ 05-DEC-93 
153-B53W19S-GW Lead, Total 2.00 UG/L 2e 00 05-DEC-93 
153-B53W19S-GW Magnesium, Total 43,400.00 UG/L 58.00 05-DEC-93 
153-B53W19S-GW Manganese, Total 20.10 UG/L 2.00 UJ 05-DEC-93 
153-B53W19S-GW Molybdenum, Total 39.00 UG/L 39.00 05-DEC-93 
153-B53W195-GW Nickel, Total 46.70 UG/L 12.00 05-DEC-93 
153-B53W19S-GW Potassium, Total 1,330.00 UG/L 905.00 05-DEC-93 
153-B53W19S-GW Selenium, Total 3.40 UG/L 2.00 05-DEC-93 
153-B53W19S-GW Silver, Total 7.00 UG/L 7.00 05-DEC-93 
153-B53W19S-GW Sodium, Total 76,800.00 UG/L 47.00 05-DEC-93 
153-B53W19S-GW Thallium, Total 2.00 UG/L 2.00 05-DEC-93 
153-B53W19S-GW Vanadium, Total 3.00 UG/L 3.00 05-DEC-93 
153-B53W19S-GW Zinc, Total 82.00 UG/L 3.00 UJ = 	• 05-DEC-93 
153-B53W20S-GW Aluminum, Total 501.00 UG/L 48.00 05-DEC-93 
153-B53W20S-GW Antimony, Total 46.00 UG/L 46.00 05-DEC-93 
153-853W20S-GW Arsenic, Total 2.00 UG/L 2.00 UJ 05-DEC-93 
153-853W20S-GW Barium, Total 186.00 UG/L 6.00 05-DEC-93 
153-B53W20S-GW Beryllium, Total 1.00 UG/L 1.00 05-DEC-93 
153-B53W20S-GW Boron, Total 77.50 UG/L 9.00 05-DEC-93 • 10 	• 



•S 	• 
Table 5: 	Analytical Results for Metals 

Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-853W20S-GW Cadmium, Total 5.00 UG/L 5.00 05-DEC-93 

153-B53W20S-GW Calcium, Total 93,500.00 UG/L 28.00 05-DEC-93 
153-B53W20S-GW Chromium, Total 21.60 UG/L 6.00 05-DEC-93 
153-853W20S-GW Cobalt, Total 7.00 UG/L 7.00 05-DEC-93 

153-B53W20S-GW Copper, Total 7.00 UG/L 7.00 05-DEC-93 
153-B53W20S-GW Iron, Total 642.00 UG/L 7.00 UJ = 05-DEC-93 
153-B53W20S-GW Lead, Total 2.00 UG/L 2.00 05-DEC-93 
153-B53W20S-GW Magnesium, Total 46,100.00 UG/L 58.00 05-DEC-93 
153-B53W20S-GW Manganese, Total 229.00 UG/L 2.00 05-DEC-93 
153-B53W20S-GW Molybdenum, Total 39.00 UG/L 39.00 05-DEC-93 
153-B53W20S-GW Nickel, Total 22.10 UG/L 12.00 05-DEC-93 
153-B53W20S-GW Potassium, Total 3,390.00 UG/L 905.00 05-DEC-93 
153-B53W20S-GW Selenium, Total 2.40 UG/L 2.00 05-DEC-93 
153-B53W20S-GW Silver, Total 7.00 UG/L 7.00 05-DEC-93 
153-853W20S-GW Sodium, Total 9,850.00 UG/L 47.00 05-DEC-93 

tri 153-B53W20S-GW Thallium, Total 2.00 UG/L 2.00 05-DEC-93 
71 153-B53W20S-GW Vanadium, Total 3.80 UG/L 3.00 05-DEC-93 
2-4 153-B53W20S-GW Zinc, Total 74.80 UG/L 3.00 UJ 05-DEC-93 

153-B53W21S-GW Aluminum, Total 168.00 UG/L 48.00 UJ B 06-DEC-93 

153-853W21S-GW Antimony, Total 46.00 UG/L 46.00 06-DEC-93 
153-B53W21S-GW Arsenic, Total 10.10 UG/L 2.00 06-DEC-93 
153-B53W21S-GW Barium, Total 290.00 UG/L 6.00 06-DEC-93 

153-853W21S-GW Beryllium, Total 1.00 UG/L 1.00 U 06-DEC-93 
153-B53W21S-GW Boron, Total 100.00 UG/L 9.00 06-DEC-93 
153-B53W21S-GW Cadmium, Total 5.00 UG/L 5.00 06-DEC-93 

153-853W21S-GW Calcium, Total 297,000.00 UG/L 28.00 06-DEC-93 
153-B53W21S-GW Chromium, Total 13.20 UG/L 6.00 06-DEC-93 
153-B53W21S-GW Cobalt, Total 7.00 UG/L 7.00 06-DEC-93 

153-853W21S-GW Copper, Total 7.00 UG/L 7.00 06-DEC-93 
153-B53W21S-GW Iron, Total 16,000.00 UG/L 7.00 06-DEC-93 

153-B53W21S-GW Lead, Total 2.00 UG/L 2.00 06-DEC-93 
153-853W21S-GW Magnesium, Total 87,500.00 UG/L 58.00 06-DEC-93 
153-B53W21S-GW Manganese, Total 2,920.00 UG/L 2.00 06-DEC-93 
153-B53W21S-GW Molybdenum, Total 39.00 UG/L 39.00 06-DEC-93 
153-B53W21S-GW Nickel, Total 12.80 UG/L 12.00 8 06-DEC-93 
153-B53W21S-GW Potassium, Total 3,420.00 UG/L 905.00 06-DEC-93 
153-853W21S-GW Selenium, Total 20.00 UG/L 20.00 06-DEC-93 
153-B53W21S-GW Silver, Total 7.00 UG/L 7.00 06-DEC-93 
153-B53W21S-GW Sodium, Total 58,100.00 UG/L 47.00 06-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-B53W21S-GW Thallium, Total 2.00 UG/L 2.00 06-DEC-93 

153-B53W21S-GW Vanadium, Total 3.00 UG/L 3.00 06-DEC-93 

153-B53W21S-GW Zinc, Total 72.80 UG/L 3.00 U.J = 06-DEC-93 
153-B53W22S-GW Aluminum, Total 48.00 UG/L 48.00 14-DEC-93 

153-B53W22S-GW Antimony, Total 46.00 UG/L 46.00 14-DEC-93 
153-B53W22S-GW Arsenic, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
153-B53W22S-GW Barium, Total 91.10 UG/L 6.00 14-DEC-93 
153-B53W22S-GW Beryllium, Total 1.00 UG/L 1.00 14-DEC-93 
153-B53W22S-GW Boron, Total 46.10 UG/L 9.00 U B 14-DEC-93 
153-B53W22S-GW Cadmium, Total 5.00 UG/L 5.00 14-DEC-93 
153-B53W22S-GW Calcium, Total 92,500.00 UG/L 28.00 14-DEC-93 
153-853W22S-GW Chromium, Total 8.60 UG/L 6.00 14-DEC-93 
153-B53W22S-GW Cobalt, Total 7.00 UG/L 7.00 14-DEC-93 
153-853W22S-GW Copper, Total 7.00 UG/L 7.00 14-DEC-93 
153-853W22S-GW Iron, Total 81.10 UG/L 7.00 B 	• 14-DEC-93. 
153-853W22S-GW Lead, Total 2.00 UG/L 2.00 UJ U 14-DEC-93 
153-B53W22S-GW Magnesium, Total 44,500.00 UG/L 58.00 14-DEC-93 
153-B53W22S-GW Manganese, Total 160.00 UG/L 2.00 14-DEC-93 
153-B53W22S-GW Molybdenum,Total . 39.00 UG/L 39.00 14-DEC-93 
153-B53W22S-GW Nickel, Total 12.00 UG/L 12.00 14-DEC-93 
153-853W22S-GW Potassium, Total 1,010.00 UG/L 905.00 14-DEC-93 
153-B53W22S-GW Selenium, Total 2.00 UG/L 24.00 UJ U 14-DEC-93 
153-853W22S-GW Silver, Total 7.00 UG/L 7.00 14-DEC-93 
153-B53W22S-GW Sodium, Total 15,900.00 UG/L 47.00 14-DEC-93 
153-B53W22S-GW Thallium, Total 2.00 UG/L 2.00 14-DEC-93 
153-B53W22S-GW Vanadium, Total 5.50 UG/L 3.00 U B 	• 14-DEC-93 
153-B53W22S-GW Zinc, Total 31.00 UG/L 3.00 14-DEC-93 
153-M10-15D-GW Aluminum, Total 694.00 UG/L 48.00 08-DEC-93 
153-M10-15D-GW Antimony, Total 46.00 UG/L 46.00 08-DEC-93 
153-M10-15D-GW Arsenic, Total 52.80 UG/L 4.00 08-DEC-93 
153-M10-15D-GW Barium, Total 308.00 UG/L 6.00 08-DEC-93 
153-M10-15D-GW Beryllium, Total 1.00 UG/L 1.00 08-DEC-93 
153-M10-15D-GW Boron, Total 148.00 UG/L 9.00 08-DEC-93 
153-M10-15D-GW Cadmium, Total 5.00 UG/L 5.00 08-DEC-93 
153-M10-15D-GW Calcium, Total 80,100.00 UG/L 28.00 08-DEC-93 
153-M10-15D-GW Chromium, Total 56.80 UG/L 6.00 08-DEC-93 
153-M10-15D-GW Cobalt, Total 7.50 UG/L 7.00 08-DEC-93 
153-M10-15D-GW Copper, Total 13.90 UG/L 7.00 08-DEC-93 
153-M10-15D-GW Iron, Total 10,100.00 UG/L 7.00 08-DEC-93 • 12 



• 	• 	• 
Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 	Bni 	Lab 

Limit 	Flag 	Flag 
Date 

Collected 

153-M10-15D-GW Lead, Total 8.40 UG/L 2.00 08-DEC-93 
153-M10-15D-GW Magnesium, Total 29,900.00 UG/L 58.00 08-DEC-93 
153-M10-15D-GW Manganese, Total 1,830.00 UG/L 2.00 08-DEC-93 
153-M10-15D-GW Molybdenum, Total 39.00 UG/L 39.00 08-DEC-93 
153-M10-15D-GW Nickel, Total 50.80 UG/L 12.00 08-DEC-93 
153-M10-15D-GW Potassium, Total 4,900.00 UG/L 905.00 08-DEC-93 
153-M10-15D-GW Selenium, Total 2.00 UG/L 2.00 08-DEC-93 
153-M10-15D-GW Silver, Total 7.00 UG/L 7.00 08-DEC-93 
153-M10-15D-GW Sodium, Total 31,500.00 UG/L 47.00 08-DEC-93 
153-M10-15D-GW Thallium, Total 2.00 UG/L 2.00 08-DEC-93 
153-M10-15D-GW Vanadium, Total 3.60 UG/L 3.00 08-DEC-93 
153-M10-15D-GW Zinc, Total 66.30 UG/L 3.00 08-DEC-93 
153-M10-15S-GW Aluminum, Total 158.00 UG/L 48.00 	 • 08-DEC-93 
153-M10-15S-GW Antimony, Total 46.00 UG/L 46.00 08-DEC-93 
153-M10-15S-GW Arsenic, Total 2.00 UG/L 2.00 08-DEC-93 
153-M10-15S-GW Barium, Total 191.00 UG/L 6.00 08-DEC-93 
153-M10-15S-GW Beryllium, Total 1.00 UG/L 1.00 08-DEC-93 
153-M10-15S-GW Boron, Total 346.00 UG/L 9.00 08-DEC-93 
153-M10-15S-GW Cadmium, Total 5.00 UG/L 5.00 08-DEC-93 
153-M10-15S-GW Calcium, Total 250,000.00 UG/L 28.00 08-DEC-93 
153-M10-15S-GW Chromium, Total 6.20 UG/L 6.00 08-DEC-93 
153-M10-15S-GW Cobalt, Total 7.00 UG/L 7.00 08-DEC-93 
153-M10-15S-GW Copper, Total 7.00 UG/L 7.00 08-DEC-93 
153-M10-15S-GW Iron, Total 235.00 UG/L 7.00 08-DEC-93 
153-M10-15S-GW Lead, Total 2.00 UG/L 2.00 08-DEC-93 
153-M10-15S-GW Magnesium, Total 124,000.00 UG/L 58.00 08-DEC-93 
153-M10-15S-GW Manganese, Total 64.00 UG/L 2.00 08-DEC-93 
153-M10-15S-GW Molybdenum, Total 39.00 UG/L 39.00 08-DEC-93 
153-M10-15S-GW Nickel, Total 12.00 UG/L 12.00 08-DEC-93 
153-M10-15S-GW Potassium, Total 905.00 UG/L 905.00 08-DEC-93 
153-M10-15S-GW Selenium, Total 545.00 UG/L 100.00 08-DEC-93 
153-M10-15S-GW Silver, Total 7.00 UG/L 7.00 08-DEC-93 
153-M10-15S-GW Sodium, Total 69,700.00 UG/L 47.00 08-DEC-93 
153-M10-15S-GW Thallium, Total 2.00 UG/L 2.00 08-DEC-93 
153-M10-15S-GW Vanadium, Total 5.50 UG/L 3.00 08-DEC-93 
153-M10-15S-GW Zinc, Total 29.60 UG/L 3.00 08-DEC-93 
153-M10-25D-GW Aluminum, Total 204.00 UG/L 48.00 09-DEC-93 
153-M10-25D-GW Antimony, Total 46.00 UG/L 46.00 09-DEC-93 
153-M10-25D-GW Arsenic, Total 6.30 UG/L 2.00 09-DEC-93 
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Table 5: Analytical Results for Metals 
Detection Bni Lab Date 

Analyte Result Units Limit Flag Flag Collected 

Barium, Total 351.00 UG/L 6.00 09-DEC-93 
Beryllium, Total 1.00 UG/L 1.00 09-DEC-93 
Boron, Total 40.50 UG/L 9.00 U B 09-DEC-93 
Cadmium, Total 5.00 UG/L 5.00 09-DEC-93 

Calcium, Total 121,000.00 UG/L 28.00 09-DEC-93 
Chromium, Total 39.40 UG/L 6.00 09-DEC-93 
Cobalt, Total 7.00 UG/L 7.00 09-DEC-93 
Copper, Total 7.00 UG/L 7.00 09-DEC-93 
Iron, Total 577.00 UG/L 7.00 09-DEC-93 
Lead, Total 2.00 UG/L 2.00 09-DEC-93 
Magnesium, Total 40,500.00 UG/L 58.00 09-DEC-93 
Manganese, Total 3,240.00 UG/L 2.00 09-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 09-DEC-93 
Nickel, Total 15.50 UG/L 12.00 U B 09-DEC-93 
Potassium, Total 2,460.00 UG/L 905.00 09-DEC-93 
Selenium, Total 2.00 UG/L 2.00 09-DEC-93 
Silver, Total 7.00 UG/L 7.00 09-DEC-93 
Sodium, Total 54,100.00 UG/L 47.00 09-DEC-93 
Thallium, Total 2.00 UG/L 2.00 09-DEC-93 
Vanadium, Total 3.00 UG/L 3.00 09-DEC-93 
Zinc, Total 28.40 UG/L 3.00 U 09-DEC-93 
Aluminum, Total 48.00 UG/L 48800 08-DEC-93 
Antimony, Total 46.00 UG/L 46.00 08-DEC-93 
Arsenic, Total 2.00 UG/L 2.00 08-DEC-93 
Barium, Total 92.00 UG/L 6.00 08-DEC-93 
Beryllium, Total 1.00 UG/L 1.00 08-DEC-93 
Boron, Total 245.00 UG/L 9.00 08-DEC-93 
Cadmium, Total 5.00 UG/L 5.00 08-DEC-93 
Calcium, Total 80,600.00 UG/L 28.00 08-DEC-93 
Chromium, Total 7.00 UG/L 6.00 08-DEC-93 
Cobalt, Total 7.00 UG/L 7.00 08-DEC-93 
Copper, Total 7.00 UG/L 7.00 08-DEC-93 
Iron, Total 365.00 UG/L 7.00 08-DEC-93 
Lead, Total 2.00 UG/L 2.00 08-DEC-93 
Magnesium, Total 30,700.00 UG/L 58.00 08-DEC-93 
Manganese, Total 256.00 UG/L 2.00 08-DEC-93 
Molybdenum, Total 39.00 UG/L 39.00 08-DEC-93 
Nickel, Total 12.00 UG/L 12.00 08-DEC-93 
Potassium, Total 905.00 UG/L 905.00 08-DEC-93 

Sample ID Number 

153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25D-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 
153-M10-25S-GW 



• 	• 	• 
Table 5: 	Analytical Results for Metals 

Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-M10-25S-GW Selenium, Total 2.00 UG/L 2.00 08-DEC-93 

153-M10-25S-GW Silver, Total 7.00 UG/L 7.00 08-DEC-93 

153-M10-25S-GW Sodium, Total 14,100.00 UG/L 47.00 08-DEC-93 

153-M10-25S-GW Thallium, Total 2.00 UG/L 2.00 08-DEC-93 

153-M10-25S-GW Vanadium, Total 3.00 UG/L 3.00 08-DEC-93 

153-M10-25S-GW Zinc, Total 38.30 UG/L 3.00 08-DEC-93 

153-M135-85D-GW Aluminum, Total 968.00 UG/L 48.00 06-DEC-93 

153-M135-85D-GW Antimony, Total 46.00 UG/L 46.00 06-DEC-93 

153-M135-85D-GW Arsenic, Total 70.00 UG/L 20.00 06-DEC-93 

153-M135-85D-GW Barium, Total 482.00 UG/L 6.00 06-DEC-93 

153-M135-85D-GW Beryllium, Total 1.00 UG/L 1.00 06-DEC-93 

153-M135-85D-GW Boron, Total 152.00 UG/L 9.00 06-DEC-93 

153-M135-85D-GW Cadmium, Total 5.00 UG/L 5.00 06-DEC-93 

153-M135-85D-GW Calcium, Total 89,600.00 UG/L 28.00 06-DEC-93 

153-M135-85D-GW Chromium, Total 33.00 UG/L 6.00 06-DEC-93 

153-M135-85D-GW Cobalt, Total 7.00 UG/L 7.00 06-DEC-93 

153-M135-85D-GW Copper, Total 7.00 UG/L 7.00 06-DEC-93 

153-M135-85D-GW Iron, Total 8,010.00 UG/L 7.00 06-DEC-93 

153-M135-85D-GW Lead, Total 2.00 UG/L 2.00 06-DEC-93 

153-M135-85D-GW Magnesium, Total 36,400.00 UG/L 58.00 06-DEC-93 

153-M135-85D-GW Manganese, Total 338.00 UG/L 2.00 06-DEC-93 

153:-M135-85D-GW Molybdenum, Total 39.00 UG/L 39.00 06-DEC-93 

153-M135-85D-GW Nickel, Total 34.20 UG/L 12.00 06-DEC-93 

153-M135-85D-GW Potassium, Total 1,960.00 UG/L 905.00 06-DEC-93 

153-M135-85D-GW Selenium, Total 2.00 UG/L 2.00 06-DEC-93 

153-M135-85D-GW Silver, Total 7.00 UG/L 7.00 06-DEC-93 

153-M135-85D-GW Sodium, Total 54,700.00 UG/L 47.00 06-DEC-93 

153-M135-85D-GW Thallium, Total 2.00 UG/L 2.00 06-DEC-93 

153-M135-85D-GW Vanadium, Total 4.10 UG/L 3.00 06-DEC-93 

153-M135-85D-GW Zinc, Total 44.60 UG/L 3.00 UJ 06-DEC-93 

153-M135-85S-GW Aluminum, Total 48.00 UG/L 48.00 06-DEC-93 

153-M135-85S-GW Antimony, Total 46.00 UG/L 46.00 06-DEC-93 

153-M135-85S-GW Arsenic, Total 13.40 UG/L 2.00 06-DEC-93 

153-M135-85S-GW Barium, Total 305.00 UG/L 6.00 06-DEC-93 

153-M135-85S-GW Beryllium, Total 1.00 UG/L 1.00 06-DEC-93 

153-M135-85S-GW Boron, Total 120.00 UG/L 9.00 06-DEC-93 

153-M135-85S-GW Cadmium, Total 5.00 UG/L 5.00 06-DEC-93 

153-M135-85S-GW Calcium, Total 309,000.00 UG/L 28.00 06-DEC-93 

153-M135-85S-GW Chromium, Total 12.30 UG/L 6.00 06-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte. Result Units Limit Flag Flag Collected 

153-M135-85S-GW Cobalt, Total 7.90 UG/L 7.00 06-DEC-93 
153-M135-85S-GW Copper, Total 7.00 UG/L 7.00 06-DEC-93 

153-M135-85S-GW Iron, Total 16,600.00 UG/L 7.00 06-DEC-93 
153-M135-85S-GW Lead, Total 2.00 UG/L 2.00 06-DEC-93 
153-M135-85S-GW Magnesium, Total 91,400.00 UG/L 58.00 06-DEC-93 
153-M135-85S-GW Manganese, Total 3,080.00 UG/L 2.00 06-DEC-93 
153-M135-85S-GW Molybdenum, Total 39.00 UG/L 39.00 06-DEC-93 
153-M135-85S-GW Nickel, Total 22.30 UG/L 12.00 06-DEC-93 
153-M135-85S-GW Potassium, Total 4,000.00 UG/L 905.00 06-DEC-93 
153-M135-85S-GW Selenium, Total 20.00 UG/L 20.00 06-DEC-93 
153-M135-85S-GW Silver, Total 7.00 UG/L 7.00 06-DEC-93 
153-M135-85S-GW Sodium, Total 65,100.00 UG/L 47.00 06-DEC-93 
153-M135-855-GW Thallium, Total 2.00 UG/L 2.00 06-DEC-93 
153-M135-85S-GW Vanadium, Total' 3.00 UG/L 3.00 06-DEC-93 
153-M135-85S-GW Zinc, Total 62.20 UG/L 3.00 UJ 06-DEC-93 
153-R801-GW Aluminum, Total 55.80 UG/L 48.00 01-DEC-93 
153-RB01-GW Antimony, Total 46.00 UG/L 46.00 01-DEC-93 

. 153-RB01-GW Arsenic, Total 2.00 UG/L 2.00 01-DEC-93 
153-RB01-GW Barium, Total 12.30 UG/L 6.00 01-DEC-93 
153-RB01-GW Beryllium, Total 1.00 UG/L 1.00 01-DEC-93 
153-RB01-GW Boron, Total 42.60 UG/L 9.00 01-DEC-93 
153-RB01-GW Cadmium, Total 5.00 UG/L 5.00 01-DEC-93 
153-R801-GW Calcium, Total 196.00 UG/L 28.00 01-DEC-93 
153-RB01-GW Chromium, Total 6.60 UG/L 6.00 01-DEC-93 
153-RB01-GW Cobalt, Total 7.00 UG/L 7.00 01-DEC-93 
153-R801-GW Copper, Total 7.00 UG/L 7.00 01-DEC-93 
153-RB01-GW Iron, Total 48.90 UG/L 7.00 01-DEC-93 
153-RB01-GW Lead, Total 2.00 UG/L 2.00 01-DEC-93 
153-RB01-GW Magnesium, Total 111.00 UG/L 58.00 01-DEC-93 
153-RB01-GW Manganese, Total 3.80 UG/L 2.00 01-DEC-93 
153-RB01-GW Molybdenum, Total 39.00 UG/L 39.00 01-DEC-93 
153-RB01-GW Nickel, Total 12.00 UG/L 12.00 01-DEC-93 
153-RB01-GW Potassium, Total 905.00 UG/L 905.00 U 01-DEC-93 
153-RB01-GW Selenium, Total 2.00 UG/L 2.00 01-DEC-93 
153-RB01-GW Silver, Total 7.00 UG/L 7.00 UJ U 01-DEC-93 
153-RB01-GW Sodium, Total 165.00 UG/L 47.00 01-DEC-93 
153-RB01-GW Thallium, Total 2.00 UG/L 2.00 01-DEC-93 
153-R801-GW Vanadium, Total 6.30 UG/L 3.00 01-DEC-93 
153-RB01-GW Zinc, Total 62.30 UG/L 3.00 01-DEC-93 • 



Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Eni 	Lab 
Flag 	Flag 

Date 
Collected 

153-RB03-GW Aluminum, Total 75.80 UG/L 48.00 04-DEC-93 
153-RB03-GW Antimony, Total 46.00 UG/L 46.00 04-DEC-93 
153-RB03-GW Arsenic, Total 2.00 UG/L 2.00 UJ 04-DEC-93 
153-RB03-GW Barium, Total 6.20 UG/L 6.00 04-DEC-93 
153-RB03-GW Beryllium, Total 1.00 UG/L 1.00 04-DEC-93 
153-R803-GW Boron, Total 63.60 UG/L 9.00 04-DEC-93 
153-RB03-GW Cadmium, Total 5.00 UG/L 5.00 04-DEC-93 
153-RB03-GW Calcium, Total 1,190.00 UG/L 28.00 04-DEC-93 
153-RB03-GW Chromium, Total 15.00 UG/L 6.00 04-DEC-93 
153-RB03-GW Cobalt, Total 7.00 UG/L 7.00 04-DEC-93 
153-RB03-GW Copper, Total 20.70 UG/L 7.00 04-DEC-93 
153-11803-GW Iron, Total 245.00 UG/L 7.00 04-DEC-93 
153-RB03-GW Lead, Total 2.00 UG/L 2.00 04-DEC-93 
153-RB03-GW Magnesium, Total 233.00 UG/L 58.00 04-DEC-93 
153-RB03-GW Manganese, Total 7.50 UG/L •2.00 04-DEC-93 
153-RB03-GW Molybdenum, Total 39.00 UG/L 39.00 04-DEC-93 
153-RB03-GW Nickel, Total 16.90 UG/L 12.00 04-DEC-93 
153-RB03-GW Potassium, Total 905.00 UG/L 905.00 04-DEC-93 
153-RB03-GW Selenium, Total 2.00 UG/L • 2.00 04-DEC-93 
153-11803-GW Silver, Total 7.00 UG/L 7.00 04-DEC-93 
153-RB03-GW Sodium, Total 428.00 UG/L 47.00 04-DEC-93 
153-RB03-GW Thallium, Total 2.00 UG/L 2.00 04-DEC-93 
153-RB03-GW Vanadium, Total 3.00 UG/L 3.00 04-DEC-93 
153-RB03-GW Zinc, Total 260.00 UG/L 3.00 04-DEC-93 
153-RBO4A-GW Aluminum, Total 48.00 UG/L 48.00 06-DEC-93 
153-RBO4A-GW Antimony, Total 46.00 UG/L 46.00 06-DEC-93 
153-RBO4A-GW Arsenic, Total 2.00 UG/L 2.00 UJ 06-DEC-93 
153-RBO4A-GW Barium, Total 6.00 UG/L 6.00 06-DEC-93 
153-RBO4A-GW Beryllium, Total 1.00 UG/L 1.00 06-DEC-93 
153-RBO4A-GW Boron, Total 36.70 UG/L 9.00 U 06-DEC-93 
153-RBO4A-GW Cadmium, Total 5.00 UG/L 5.00 06-DEC-93 
153-RBO4A-GW Calcium, Total 158.00 UG/L 28.00 11.1 06-DEC-93 
153-RBO4A-GW Chromium, Total 18.40 UG/L 6.00 06-DEC-93 
153-RBO4A-GW Cobalt, Total 7.00 UG/L 7.00 06-DEC-93 
153-RBO4A-GW Copper, Total 7.00 UG/L 7.00 06-DEC-93 
153-RBO4A-GW Iron, Total 139.00 UG/L 7.00 jJ 06-DEC-93 
153-RBO4A-GW Lead, Total 2.00 UG/L 2.00 06-DEC-93 
153-RBO4A-GW Magnesium, Total 77.80 UG/L 58.00 UJ 06-DEC-93 
153-RBO4A-GW Manganese, Total 3.10 UG/L 2.00 UJ 06-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-RBO4A-GW Molybdenum, Total 39.00 UG/L 39.00 06-DEC-93 

153-RBO4A-GW Nickel, Total 14.50 UG/L 12.00 06-DEC-93 

153-RBO4A-GW Potassium, Total 905.00 UG/L 905.00 06-DEC-93 

153-RBO4A-GW Selenium, Total 2.00 UG/L 2.00 06-DEC-93 

153-RBO4A-GW Silver, Total 7.00 UG/L 7.00 06-DEC-93 

153-RBO4A-GW Sodium, Total 91.10 UG/L 47.00 UJ B 06-DEC-93 

153-RBO4A-GW Thallium, Total 2.00 UG/L 2.00 06-DEC-93 

153-RBO4A-GW Vanadium, Total 3.00 UG/L 3.00 06-DEC-93 

153-RBO4A-GW Zinc, Total 18.60 UG/L 3.00 UJ B 06-DEC-93 

153-RBO4B-GW Aluminum, Total 48.00 UG/L 48.00 06-DEC-93 
153-RBO4B-GW Antimony, Total 46.00 UG/L 46.00 06-DEC-93 

153-RBO4B-GW Arsenic, Total 2.00 UG/L 2.00 UJ U 06-DEC-93 
153-RBO4B-GW Barium, Total 6.00 UG/L 6.00 06-DEC-93 

153-RBO4B-GW Beryllium, Total 1.00 UG/L 1.00 06-DEC-93 
153-RBO4B-GW Boron, Total 36.30 UG/L 9.00 06-DEC-93 

153-RBO4B-GW Cadmium, Total 5.00 UG/L 5.00 06-DEC-93 

153-RBO4B-GW Calcium, Total 138.00 UG/L 28.00 UJ B 06-DEC-93 

153-RBO4B-GW Chromium, Total 6.00 UG/L 6.00 06-DEC-93 

153-RBO4B-GW Cobalt, Total 7.00 UG/L 7.00 06-DEC-93 

153-RBO4B-GW Copper, Total 7.00 UG/L 7.00 06-DEC-93 

153-RBO4B-GW Iron, Total 59.50 UG/L 7.00 ILY B 06-DEC-93 

153-RBO4B-GW Lead, Total 2.00 UG/L 2,00 06-DEC-93 

153-RBO4B-GW Magnesium, Total 58.00 UG/L 58.00 06-DEC-93 

153-RBO4B-GW Manganese, Total 2.00 UG/L 2.00 06-DEC-93 

153-RBO4B-GW Molybdenum, Total 39.00 UG/L 39.00 06-DEC-93 

153-RBO4B-GW Nickel, Total 12.00 UG/L 12.00 06-DEC-93 

153-RBO4B-GW Potassium, Total 905.00 UG/L 905.00 06-DEC-93 

153-RBO4B7GW Selenium, Total 2.00 UG/L 2.00 06-DEC-93 

153-RBO4B-GW Silver,: Total 7.00 UG/L 7.00 06-DEC-93 

153-RBO4B-GW Sodium, Total 47.00 UG/L 47.00 06-DEC-93 

153-RBO4B-GW Thallium, Total 2.00 UG/L 2.00 06-DEC-93 
153-RBO4B-GW Vanadium, Total 3.00 UG/L 3.00 06-DEC-93 
153-RBO4B-GW Zinc, Total 23.20 UG/L 3.00 UJ 06-DEC-93 
153-RBO5A-GW Aluminum, Total 61.70 UG/L 48.00 09-DEC-93 
153-RBO5A-GW Antimony, Total 46.0C UG/L 46.00 09-DEC-93 
153-RBO5A-GW Arsenic, Total 2.0C UG/L 2.00 09-DEC-93 
153-RBO5A-GW Barium, Total 6.00 UG/L 6.00 09-DEC-93 
153-RBO5A-GW Beryllium, Total 1.00 UG/L 1.00 09-DEC-93 
153-RBO5A-GW Boron, Total 19.30 UG/L 9.00 09-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-RBO5A-GW Cadmium, Total 5.00 UG/L 5.00 09-DEC-93 
153-RBO5A-GW Calcium, Total 369.00 UG/L 28.00 U B 09-DEC-93 
153-RBO5A-GW Chromium, Total 9.70 UG/L 6.00 09-DEC-93 
153-RBO5A-GW Cobalt, Total 7.00 UG/L 7.00 09-DEC-93 
153-RBO5A-GW Copper, Total 8.10 UG/L 7.00 09-DEC-93 
153-RBO5A-GW Iron, Total 145.00 UG/L 7.00 09-DEC-93 
153-RBO5A-GW Lead, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5A-GW Magnesium, Total 129.00 UG/L 58.00 U B 09-DEC-93 
153-RBO5A-GW Manganese, Total 7.80 UG/L 2.00 09-DEC-93 
153-RBO5A-GW Molybdenum, Total 39.00 UG/L 39.00 09-DEC-93 
153-RBO5A-GW Nickel, Total 12.00 UG/L 12.00 09-DEC-93 
153-RBO5A-GW Potassium, Total 905.00 UG/L 905.00 09-DEC-93 
153-RBO5A-GW Selenium, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5A-GW Silver, Total 7.00 UG/L 7.00 09-DEC-93 
153-RBO5A-GW Sodium, Total 280.00 UG/L 47.00 U B 09-DEC-93 
153-RBO5A-GW Thallium, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5A-GW Vanadium, Total 3.00 UG/L 3.00 09-DEC-93 
153-RBO5A-GW Zinc, Total 48.60 UG/L 3.00 09-DEC-93 
153-RBO5B-GW Aluminum, Total 48.00 UG/L 48.00 09-DEC-93 
153-RBO5B-GW Antimony, Total 46.00 UG/L 46.00 09-DEC-93 
153-RBO5B-GW Arsenic, Total 2.00 UG/L ,2.00 09-DEC-93 
153-RBO5B-GW Barium, Total 6.00 UG/L 6.00 09-DEC-93 
153-RBO5B-GW Beryllium, Total 1.00 UG/L '1.00 09-DEC-93 
153-RBO5B-GW Boron, Total 11.80 UG/L 9.00 09-DEC-93 
153-RBO5B-GW Cadmium, Total 5.00 UG/L 5.00 09-DEC-93 
153-RBO5B-GW Calcium, Total 178.00 UG/L 28.00 U B 09-DEC-93 
153-RBO5B-GW Chromium, Total 6.00 UG/L 6.00 09-DEC-93 
153-RBO5B-GW Cobalt, Total 7.00 UG/L 7.00 09-DEC-93 
153-RBO5B-GW Copper, Total 7.00 UG/L 7.00 09-DEC-93 
153-RBO5B-GW Iron, Total 39.50 UG/L 7.00 U B 09-DEC-93 
153-RBO5B-GW Lead, Total 18.20 UG/L 2.00 09-DEC-93 
153-RBO5B-GW Magnesium, Total 72.80 UG/L 58.00 U B 09-DEC-93 
153-RBO5B-GW Manganese, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5B-GW Molybdenum, Total 39.00 UG/L 39.00 09-DEC-93 
153-RBO5B-GW Nickel, Total 12.00 UG/L 12.00 09-DEC-93 
153-RBO5B-GW Potassium, Total 905.00 UG/L 905.00 09-DEC-93 
153-RBO5B-GW Selenium, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5B-GW Silver, Total 7.00 UG/L 7.00 09-DEC-93 
153-RBO5B-GW Sodium, Total 47.00 UG/L 47.00 09-DEC-93 
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Table 5: 	Analytical Results for Metals 
Detection Bni Lab Date 

Sample ID Number Analyte Result Units Limit Flag Flag Collected 

153-RBO5B-GW Thallium, Total 2.00 UG/L 2.00 09-DEC-93 
153-RBO5B-GW Vanadium, Total 3.00 UG/L 3.00 09-DEC-93 
153-RBO5B-GW Zinc, Total 17.10 UG/L 3.00 09-DEC-93 
153-RBO6A-GW Aluminum, Total 14.00 UG/L 14.00 10-DEC-93 
153-RBO6A-GW Antimony, Total 20.00 UG/L 20.00 10-DEC-93 
153-RBO6A-GW Arsenic, Total 2.00 UG/L 2.00 UJ U 10-DEC-93 
153-RBO6A-GW Barium, Total 4.00 UG/L 4.00 10-DEC-93 
153-RBO6A-GW Beryllium, Total 1.00 UG/L 1.00 10-DEC-93 
153-RBO6A-GW Boron, Total 49.50 UG/L 26.00 10-DEC-93 
153-RBO6A-GW Cadmium, Total 2.00 UG/L 2.00 10-DEC-93 
153-RBO6A-GW Calcium, Total 195.00 UG/L 24.00 10-DEC-93 
153-RBO6A-GW Chromium, Total 5.30 UG/L 3.00 10-DEC-93 
153-RBO6A-GW Cobalt, Total 5.00 UG/L 5.00 10-DEC-93 
153-RBO6A-GW Copper, Total 3.80 UG/L 3.00 10-DEC-93 
153-RBO6A-GW Iron, Total 53.90 UG/L 5.00 10-DEC-93 
153-RBO6A-GW Lead, Total 2.00 UG/L 2.00 10-DEC-93 
153-RBO6A-GW Magnesium, Total 66.90 UG/L 42.00 10-DEC-93 
153-RBO6A-GW Manganese, Total 2.00 UG/L 2.00 10-DEC-93 
153-RBO6A-GW Molybdenum, Total 6.00 UG/L 6.00 10-DEC-93 
153-RBO6A-GW Nickel, Total 8.00 UG/L 8.00 10-DEC-93 
153-RB06A-GW Potassium, Total 693.00 UG/L 693.00 10-DEC-93 
153-RBO6A-GW Selenium, Total 2.00 UG/L 2e 00 UJ U 10-DEC-93 
153-RBO6A-GW Silver, Total 3.00 UG/L 3.00 10-DEC-93 
153-RBO6A-GW Sodium, Total 323.00 UG/L 35.00 10-DEC-93 
153-RBO6A-GW Thallium, Total 2.00 UG/L 2.00 10-DEC-93 
153-RBO6A-GW Vanadium, Total 12.20 UG/L 3.00 10-DEC-93 
153-RBO6A-GW Zinc, Total 40.40 UG/L 3.00 UJ = 10-DEC-93 
153-RBO8C-GW Aluminum, Total 53.30 UG/L 48.00 13-DEC-93 
153-RBO8C-GW Antimony, Total 46.001 UG/L 46.00 13-DEC-93 
153-RBO8C-GW Arsenic, Total 2.00 UG/L 2.00 13-DEC-93, 
153-RBOBC-GW Barium, Total 8.40 UG/L 6.00 13-DEC-93 
153-RBO8C-GW Beryllium, Total 1.00 UG/L 1.00 13-DEC-93 
153-RBOBC-GW Boron, Total 15.90 UG/L 9.00 13-DEC-93 
153-RBO8C-GW Cadmium, Total 5.00 UG/L 5.00 13-DEC-93 
153-RBO8C-GW Calcium, Total 154.00 UG/L 28.00 13-DEC-93 
153-RBO8C-GW Chromium, Total 6.30 UG/L 6.00 13-DEC-93 
153-RBO8C-GW Cobalt, Total 7.0C UG/L 7.00 13-DEC-93 
153-RBO8C-GW Copper, Total 7.0C UG/L 7.00 13-DEC-93 
153-RBO8C-GW Iron, Total 96.20 UG/L 7.00 13-DEC-93 
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Table 5: 	Analytical Results for Metals 

Sample ID Number 	Analyte Result Units 
Detection 

Limit 
Bni 	Lab 
Flag 	Flag 

Date 
Collected 

153-RBO8C-GW Lead, Total 2.00 UG/L 2.00 13-DEC-93 
153-RBO8C-GW Magnesium, Total 112.00 UG/L 58.00 13-DEC-93 
153-RBO8C-GW Manganese, Total 3.10 UG/L 2.00 UJ 13-DEC-93 
153-RBO8C-GW Molybdenum, Total 39.00 UG/L 39.00 13-DEC-93 
153-RBO8C-GW Nickel, Total 12.70 UG/L 12.00 13-DEC-93 
153-RBO8C-GW Potassium, Total 905.00 UG/L 905.00 13-DEC-93 
153-RBO8C-GW Selenium, Total 2.00 UG/L 2.00 13-DEC-93 
153-RBO8C-GW .  Silver, Total 7.00 UG/L 7.00 13-DEC-93 
153-RBO8C-GW Sodium, Total 60.50 UG/L 47.00 UJ 13-DEC-93 
153-RBO8C-GW 	, Thallium, Total 2.00 UG/L 2.00 13-DEC-93 
153-RBO8C-GW Vanadium, Total 4.20 UG/L 3.00 13-DEC-93 
153-RBO8C-GW Zinc, Total 14.10 UG/L 3.00 13-DEC-93 
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