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EXECUTIVE SUMMARY

The purpose of this sampling and analysis report is to identify the location and approximate volume of
contaminated subsurface soil' that is the source for the groundwater contaminant plume originating from
Operable Unit 1 (OU 1).

The Proposed Plan originally submitted to the U.S. Environmental Protection Agency (EPA) and the
Colorado Department of Public Health and Environment (CDPHE) was disputed. The Dispute Resolution
Committee (DRC) for OU 1 agreed that the remedy was to conduct a source removal in the vicinity of
Individual Hazardous Substance Site (IHSS) 119.1 located in OU 1 to reduce the groundwater
contamination over time. Most of the contaminated soil should be removed as a result of an excavation, but
some residual contaminants trapped in the weathered bedrock may remain after the excavating. A sampling
and analysis plan was implemented to focus on the source location and approximate volume of
contaminated soil to be excavated.

Forty soil borings were drilled in [HSS 119.1 in areas where contaminated groundwater had been identified.
Soil samples were collected continuously in each soil boring and analyzed for the presence of volatile
organic compounds (VOCs). Soil gas headspace methodologies were used to evaluate the soil.

Two source areas were identified in IHSS 119.1. Both of these areas are located where drums had
previously been stored. Removal of between 900 and 1,900 cubic yards of soil should eliminate both of
these source areas.

The data presented in this report is intended to be used in the preparation of an excavation work plan. This
report is not intended to be used as a work plan.

! To be consistent with the Rocky Flats Cleanup Agreement, Subsurface Soil includes all sedimentary material six inches and more below land
surface. This includes soil, alluvium, colluvium and bedrock.
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1.0 INTRODUCTION

The purpose of this Sampling and Analysis Report is to present, summarize, and interpret the data collected
during the soil gas survey conducted at Operable Unit (OU) 1 during January and February 1996. The soil
gas survey was performed to better delineate the location and approximate volume of contaminated soil that
will be excavated at Individual Hazardous Substance Site (IHSS) 119.1 in QU 1. The Preferred Alternative
remedy presented in the Proposed Plan originally submitted to the U.S. Environmental Protection Agency
(EPA) and the Colorado Department of Public Health and Environment (CDPHE) was disputed. A Dispute
Resolution Committee (DRC) was formed to resolve the dispute of the Preferred Alternative remedy. The
Dispute Resolution Committee for OU | agreed that the Preferred Alternative remedy for OU 1 was to
conduct a source removal in the vicinity of IHSS 119.1 to reduce the groundwater contamination over time.
Most of the contaminated soil should be removed as a resulit of an excavation, but some residual
contaminants trapped in the weathered bedrock may remain after the excavation. Figure 1-1 shows the
location of OU 1, IHSS 119.1, and the drum storage area formerly located within THSS 119.1.

1.1 BACKGROUND

THSS 119.1 is a former drum and scrap metal storage area located east of Building 881 along the southern
perimeter road (see Figure 1-1). The scrap metal was coated with residual oils and/or hydraulic coolants
containing chlorinated volatile organic compounds (VOCs). The OU 1 Phase III Resource Conservation
and Recovery Act (RCRA) Facility Investigation/ Remedial Investigation (RFI/RI) (DOE 1994) was
completed during June 1994 and the Corrective Measures Study/Feasibility Study (CMS/FS) (DOE 1995)
was completed during February 1995. These documents indicate that groundwater is impacted by VOCs in
the THSS 119.1 area. However, no VOC-contaminated soil above subsurface soil action levels was

identified in these studies.

EPA guidance Dense Nonaqueous Phase Liguids (EPA 1992) states that if a specific VOC is present in
groundwater at one percent of its aqueous solubility, that is evidence that the compound is present as a
separate nonaqueous phase. Using this guidance, the compounds listed in Table 1-1 may be present as a
separate nonaqueous phase liquid (NAPL) in the soil near the contaminated groundwater plume in IHSS
119.1. The subsurface soil action levels as listed in the Action Levels and Standards Framework of the draft
Rocky Flats Cleanup Agreement (DOE 1996) for the Rocky Flats Environmental Technology Site are also
shown in Table 1-1. Table 1-2 lists these compounds and their physical properties.
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Table 1-1 Subsurface Soil Action Levels

Compound Subsurface Soil Action Levels (SSAL)
carbon tetrachloride (CCl,) 11 mg/kg
1,1-dichloroethene (1,1-DCE) 11.9 mg/kg
tetrachloroethene (PCE) 11.5 mg/kg
1,1,1-trichloroethane (TCA) 378 mg/kg
trichloroethene (TCE) 9.27 mg/kg

Table 1-2 Summary of VOC Physical Characteristics

Log K., Henry’s Law
Solubility Specific Density Octanol Water Constant

Compound (mg/L) (20°) (g/cc) Coefficient (atm-m‘’/mol)
CCi, 800 1.59 2.83 0.0302
1,1-DCE 400 1.22 2.13 0.021
TCA 1360 1.34 2.47 0.018
PCE 150 1.62 2.60 0.0153
TCE 1100 1.46 2.53 0.0091

Note: Table compiled from Cohen, R.M., Mercer, J.W., and Mathews, J., 1993. DNAPL Site Evaluation:
C.K. Smoley, Publisher.

Table 1-3 lists monitoring wells located in the vicinity of IHSS 119.1, contaminants of concern identified in
the groundwater near IHSS 119.1, and the groundwater contaminant concentration range from 1987 to
1995. Two wells in the area of 119.1 (974 and 4387) have groundwater concentrations exceeding one
percent of the compound solubility.

1.2 IHSS 119.1 CONCEPTUAL MODEL

The hydrogeologic setting at IHSS 119.1 consists of a thin layer of fill and colluvium overlying weathered
claystone bedrock of the Arapahoe or Laramie Formations (see RFI/RI, DOE 1994). Colluvial material
consists of sandy clay and clayey gravel. Colluvium thickness ranges from three to 18 feet in the vicinity of
this study. Groundwater occurs at a depth of approximately eight feet near the southern boundary of IHSS
119.1. The weathered claystone bedrock beneath OU 1 has a mean hydraulic conductivity that is two orders
of magnitude lower than the OU 1 colluvium (1 x 10° cmvs in claystone and 1 x 10° cm/s in Rocky Flats
colluvium). Groundwater flow is southeasterly along the weathered bedrock and colluvial interface.

2.0 SAMPLING AND DATA QUALITY OBJECTIVES

The primary objective of this Sampling and Analysis Report is to better define the location and approximate
volume of contaminated soil to excavate. The data collected identify and delineate the contaminated soil
within and directly upgradient of the contaminated groundwater plume.

April 1996 3
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Table 1-3 Summary of VOC Concentrations in Groundwater, IHSS 119.1, 1987 — 1995

Well Number Compound Range of Concentrations (ug/L)
0974 CCl, 5U - 2,800
1,1-DCE 500U — 48,000
TCA 1,220 — 30,250
PCE 430 - 13,200
TCE 1,500 — 72,000
1074 CCl, 2,500E - 5,000
1,1-DCE 424 - 120
TCA 50U - 390
PCE 100U - 49
TCE 790 - 3,600
0487 CCl, 46 - 2,600
1,1-DCE 2U - 12
TCA 3.2-20
PCE 14 - 590
TCE 220 - 9,500
4387 CCl, 40U - 2,100
1,1-DCE 1,400 - 11,000
TCA 1,700 - 20,000
PCE 61 -7,590
TCE 100 - 15,540
37891 CCl, 0.2U
1,1-DCE 0.2U
TCA 0.1U
PCE 0.1U-7.1B
TCE 01U -1.3
37991 CCl, 0.1U-0.2
1,1-DCE 0.2U
TCA 0.1U
PCE 0.1U - 16
TCE 0.1U -3.3
32591 CCl, 0.1
1,1-DCE 0.68-6
TCA 04-2
PCE 1-3
TCE 5U - 1100
Legend:

U - Not detected at or above method detection limit

B - Appeared in method blank

E - Estimated value

J - Estimated Value

Note: Well 0587 had 12 ug/L TCE on
38291 were not samples.

(8/92), Well 33491 had 1 ug/L TCE (11/94), and Weils 33691 and
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21 DATA QUALITY OBJECTIVES

The Data Quality Objective is to acquire adequate field screening data to approximately define the three-
dimensional extent of contaminated soil in IHSS 119.1. These data will be used to design a future
excavation project to remove contaminated soil.

2.2 DATA ADEQUACY

Previous subsurface soil investigations have been broad in scope and did not concentrate on locating a
source area(s) for the contaminated groundwater observed at IHSS 119.1. There appeared to be a lack of
aerial coverage and subsurface data in the previous drum storage area of IHSS 119.1, where contaminated
groundwater was detected. The subsurface soils in the drum storage area were investigated to assess the
upgradient extent of the groundwater contaminant source. The soils in the vicinity of the contaminated
groundwater were evaluated to determine the downgradient extent of the contaminant source.

3.0 SAMPLE COLLECTION AND ANALYSES

3.1 SAMPLING AND ANALYSES

All boreholes were drilled with a hydraulic push drill rig to two to six feet into bedrock or to a sufficient
depth to confirm the presence of weathered bedrock. Depths of the boreholes averaged between 12 to 20
feet.

Samples were collected continuously in two-foot intervals from the surface to approximately four feet into
bedrock using a hydraulic sampling tool (Geoprobe). Core samples were first subjected to radiological field
screening for the detection of radiological contamination, and then logged. They were then placed in eight
ounce glass jars and sealed. The samples were inspected visually for evidence (staining or free product) of
liquid phase VOCs. The jars and soil samples were warmed to approximately 20° to allow any VOCs
present in the soil samples to volatilize in the sealed container’s headspace. The headspace in the sealed
container was then evaluated with an organic vapor analyzer (OVA) equipped with a flame ionization
detector (FID). Samples with OVA readings of 10 or greater parts per million (ppm) were considered to be
above the sampling and analysis plan (SAP) action level for VOCs with respect to this field study. The
samples were then placed in core boxes for storage. Soil Gas Sampling and Field Analysis (5-21000-ER-
OPS-GT.09) procedures were used during the soil sampling. A list of procedures relating to this field
analyses is included as Table 3-1.

3.2 SOIL BORING LOCATIONS

Soil borings were located by targeting the area with known groundwater contamination and then following
the contaminant plume upgradient (up surface slope) to its source (i.e., contaminated soil). The gradient

April 1996 5
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controlling the flow of the dense nonaqueous phase liquids (DNAPLSs) was believed to be approximately the
same as the groundwater gradient, which is approximately the same as the ground surface slope. The initial
borings were placed directly upgradient of monitoring wells containing contaminate groundwater.
Additional borings were installed upgradient until contaminated subsurface material was no longer
observed above the SAP action level.

Table 3-1 Field and Administrative Standard Operating Procedures

Identification Number Procedure Title
5-21000-OPS-FO.3 General Equipment Decontamination
5-21000-OPS-FO.6 Handling of Personal Protective Equipment
5-21000-OPS-FO.7 Handling of Decontaminated Water and Waste Water
5-21000-OPS-FO.10 Receiving, Labeling, and Handling Environmental Materials Containers
5-21000-OPS-FQ.11 Field Communications
5-21000-OPS-FO.12 Decontamination Facility Operations
5-21000-OPS-FO.14 Field Data Management
5-21000-OPS-FO.15 Photoionization Detectors and Flame lonization Detectors
5-21000-OPS-FQ.16 Field Radiological Measurements
5-21000-ER-OPS-GT.01 Logging Alluvial and Bedrock Material
5-21000-ER-OPS-GT.02 Drilling and Sampling Using Holiow Stem Auger Techniques
5-21000-ER-OPS-GT.05 Plugging and Abandonment Boreholes
5-21000-ER-OPS-GT.09 Soil Gas Sampling and Field Analysis
4-S64-ER-OPS-GT.39 Push Subsurface Soil Sample
1-50000-ADM-12.01 Control of Measuring and Test Equipment

Contaminated groundwater had previously been identified in two areas (near monitoring wells 1074 and
4387) along the southern boundary of IHSS 119.1. The initial soil boring was placed directly
upgradient/slope of monitoring well 4387 (see Figures 3-1 and 6-1). The second soil boring was placed 20
feet upgradient/slope (north) of the initial boring. Soil borings were placed 20 feet apart in a line
upgradient/slope until no VOCs were observed above the SAP action level as measured using headspace
analyses.

Additional borings were installed 20 feet cross gradient/slope and parallel to the initial borings in a grid
pattern. The grid pattern was continued until no soil or groundwater contamination was detected above the
SAP action level (as measured using the headspace methodology). When soil or groundwater
contamination was observed above the SAP action level in any boring that was not surrounded by borings
within the 20 x 20 feet grid pattern, additional borings were installed until the area of upgradient/slope soil
and groundwater contamination was delineated.

A headspace soil gas survey was also conducted downgradient of the IHSS boundary to assess the presence
of contaminated soil in the vadose zone downgradient/slope from the IHSS and to search for liquid-phase
VOCs. Even though there have been no reports of VOCs being stored or discharged south of the IHSS
boundary, liquid phase VOCs may have migrated downgradient of the discharge area in the subsurface
soils.

April 1996 6
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3.3 SOIL BORING SURVEYING AND ABANDONMENT

The borings were marked with unique numbered stakes and flags immediately after completion of each
individual boring. The numbering system on the flags correlated with the sample analyses numbering
system. Boring locations were surveyed using a Global Positioning System (GPS) which provides digital
location information. These GPS-surveyed coordinates were stored in the Rocky Flats Environmental
Database System (RFEDS). The digital information was used to produce computer-generated maps of the
soil boring locations. The GPS survey was conducted in accordance with the manuals provided by the
manufacturer of the surveying equipment, Ashtech, Inc.

The borings were abandoned in accordance with procedure 5-21000-ER-OPS-GT.05, Plugging and
Abandonment of Boreholes, which was modified through a Document Modification Request (DMR) as
follows: “Boreholes were backfilled with powdered or granular bentonite from ground surface.”

4.0 SAMPLE DESIGNATION

A block of one hundred location codes was obtained from RFEDS. These RFEDS location codes were
indexed to appropriate sample location designations in the field logbook and on a sketch map of the area.
Soil cores that were subject to field screening were identified by the sample location code and depth interval
where each sample was obtained.

5.0 SAMPLING EQUIPMENT AND PROCEDURES

Sampling was conducted using the Geoprobe drilling rig, which was equipped for core recovery. The core
recovery equipment was operated in accordance with procedures presented in GT.02, subsection 5.3.5, and
as modified by GT.39, Push Subsurface Soil Sample.

Core samples were subject to field screening by visual techniques and by OVA/FID instruments operated in
accordance with procedures GT.09, Soil Gas Sampling and Field Analysis, subsections 5.1 and 5.2, and
FO.15, Photoionization Detectors and Flame lonization Detectors. Calibration verification, modified
through a DMR, performed daily and not after every 20 samples as specified in the procedure. The SAP
determined that calibration the OV A daily was adequate. Headspace analysis was performed using sealed

containers.

A field notebook was created and maintained for the project by the project manager’s designee. This
notebook was used in conjunction with the appropriate field data forms that were required by the operating
procedures governing the field activities occurring during this project. It was not necessary to duplicate
items recorded on field data forms in the field notebook, but if additional clarification of entries on the
forms was required, they were recorded in the field notebook. The field notebook included time and date
information concerning the field activities and a sketch map of actual sample locations. Soil cores were
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logged in accordance with procedure 5-21000-ER-OPS-GT.01, Logging Alluvial and Bedrock Material
with the following exceptions. The logging was conducted with sufficient detail in the field to
accommodate the objective of this project, detailed logging was not performed as described in sections 6.1
and 6.2 apart from subsection 6.2.1 of the procedure. The procedure changes were made through a DMR.
Soil core observations were recorded on Form GT.1A, Rocky Flats Plant Borehole Log and not on Form
GT.1B, Preliminary Well-Site Field Log. Soil core was screened for VOCs and radioactive contaminants.
The cores were used for ambient temperature headspace (ATH) readings per GT.09, and then placed into a
core box and stored for future reference. Samples for ATH were labeled with location code and depth
interval. Soil samples were not photographed.

6.0 RESULTS OF FIELD INVESTIGATION

Forty soil borings (numbers 10196 through 14096) were installed as part of the contaminated soil
investigation. Twenty-nine soil borings were installed inside IHSS 119.1 and 11 were installed directly
downgradient of the IHSS. Table 6-1 contains the soil boring numbers, location coordinates, and the
OVA/FID headspace readings. The complete soil boring logs are contained in Appendix A. No staining or
free-phase VOCs were observed as a result of the visual inspections. Soil samples with the greatest
OVA/FID readings were screened with a black light, but no positive results (i.e., florescence) were
observed. The lack of black light florescence is an indication that liquid free-phase VOCs were not present
in the cores. The black light methods are not sensitive enough to identify residual VOCs.

Two potential groundwater contamination source areas were identified during this project. Figure 6-1
shows the two contaminant source areas in IHSS 119.1. The eastern most source area is located directly
east of recovery well CWO001, and the western source area is located approximately SO feet northwest of
recovery well CW0O1.

Figure 6-1 shows the highest headspace concentration observed from all samples collected at each soil
boring. The concentrations were contoured to help identify the areas that should be excavated to remove

the groundwater contaminant source.

The eastern source area was first detected in soil boring 13996 near the location of radionuclide-
contaminated soil removed in 1994. Four soil borings (10796, 11796, 12196, and 13996) in the eastern
source area contained soil samples that exhibited headspace readings above 20 ppm. Of these four, only
two soil borings (10796 and 13996) exhibited headspace readings above 50 ppm. The eastern source area is
surrounded by soil borings that exhibited maximum headspace readings below 20 ppm. The following soil
borings surround the eastern source area: soil boring 10896 upgradient, 11096 on the east flank, 11196 on
the west flank, and 12296 on the downgradient side.
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Table 6-1 Borehole Location and Headspace Data .

Borehole| ’ Surface | Depthto| Top of Organic Vapor Analyzer (OVA} Flame lonlzation Detector (FID) Headspace

Number| Borehole Location | Elevation | Bedrock | Bedrock (readings in parts per million [ppm])

Easting _|Northin () (ft) () |o0'to2 |2 104 [4't06]6 to8]8 to 1010’ to 12]12" to 14114 to 16116’ to 18]18" to 20]20" to 22] 0" to 22°

10196 2084784 | 748040 5926 12 5914 1 6 10 2 2 2 4 NS NS NS NS 10
10296 2084775 | 748058 5928 11 5917 ND 1 2 2 8 8 NS NS NS NS NS 8
10396 2084771 748079 5932 6 5926 ND ND ND ND 13 NS NS NS NS NS NS 13
10496 2084765 748101 5934 6 5928 ND ND ND ND ND NS NS NS NS NS NS ND
10596 2084761 748122 5936 4 5932 ND ND ND ND ND NS NS NS NS NS NS ND
10696 2084762 748147 5938 3 5935 ND ND ND ND NS NS NS NS NS NS NS ND
10796 2084809 748040 5925 6 5919 ND 1 4 23 62 19 2 NS NS NS NS 62
10896 2084801 748057 5929 8 5922 ND 1 ND 1 1 3 NS NS NS NS NS 3
10996 2084795 | 748076 5931 4 5928 ND ND ND ND 4 NS NS NS NS NS NS 4
11096 2084828 | 748047 5924 8 5916 ND ND ND ND 5 1 NS NS NS NS NS 5
11196 2084769 748026 5925 18 5907 3 ND 1 4 6 4 4 2 2 10 3 10
11296 2084759 748042 5928 18 5911 ND 1 ND 1 1 1 1 1 3 3 NS 3
11396 2084757 748062 5930 7 5924 ND ND ND ND 1 NS NS NS NS NS NS 1
11496 2084754 748016 5925 14 5911 ND 1 2 3 6 7 4 12 2 NS NS 12
11596 2084736 748006 5925 14 5911 ND 1 2 2 2 10 16 17 1 NS NS 17
11696 2084744 748036 5927 16 5911 ND ND 3 8 9 5 3 4 4 3 NS 9
11796 2084818 748017 5921 6 5915 ND ND ND 5 15 30 NS NS NS NS NS 30
11896 2084778 748002 5922 9 5913 ND ND ND 3 6 9 NS NS NS NS NS 9
11996 2084762 747997 5922 12 5910 ND ND 1 3 12 12 8 19 5 NS NS 19
12096 2084742 747988 5922 8 5914 ND ND 1 10 12 11 NS NS NS NS NS 12
12196 2084792 748006 5921 7 5914 ND 1 2 3 17 21 NS NS NS NS NS 21
12296 2084824 747999 5921 7 5914 ND ND ND ND 2 10 6 NS NS NS NS 10
12396 2084836 748024 5921 7 5914 ND ND 1 1 4 10 NS NS NS NS NS 10
12496 2084722 747978 5923 6 5917 ND ND 1 1 15 NS NS NS NS NS NS 15
12596 2084702 747969 5923 5 5918 ND ND ND ND 7 8 NS NS NS NS NS 8
12696 2084682 747959 5924 7 5917 ND ND ND ND ND ND NS NS NS NS NS ND
12796 2084772 747977 5921 10 5911 ND ND 1 1 2 1 ND NS NS NS NS 2
12836 2084716 748001 5925 11 5914 ND ND 1 7 8 2 NS NS NS NS NS 8
12996 2084724 748027 5928 14 5914 1 2 10 13 7 61 53 10 NS NS NS 61
13096 2084699 | 747991 5926 11 5915 ND 1 2 1 1 2 6 2 NS NS NS 6
13196 2084713 748046 5930 6 5924 ND ND ND 10 35 57 NS NS NS NS NS 57
13296 2084702 748020 5929 8 5921 1 1 3 12 24 26 NS NS NS NS NS 26
13396 2084692 | 748038 5931 5 5926 ND ND ND ND 4 9 11 NS NS NS NS 11
13496 2084704 748069 5934 4 5930 ND ND ND ND ND ND ND NS NS NS NS ND
13596 2084683 748009 5930 12 5918 1 1 2 2 4 9 3 NS NS NS NS 9
13696 2084671 748031 5929 7 5922 ND ND ND ND ND ND NS NS NS NS NS ND

poday sisjpuy pup Sunduuvg
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Table 6-1 (continued)

mo_,mso_m_ Surface | Depthto|{ Top of Organic Vapor Analyzer (OVA) Flame lonization Detector (FID) Headspace
Number| Borehole Location Elevation | Bedrock | Bedrock (readings in parts per million [ppm})
Easting |Northing|  (ft) (ft) ) |0to2[2104]4106]6t08]8 to10110' to 12}12" to 14]14" 10 16{16’ t0 18]18" to 20]20" to 221 0" 10 22’
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Sampling and Analysis Report

The western source area was first detected in soil boring 12996. Four soil borings (12896, 13196, 13296,
and 13896) in the western source area contained soil samples that exhibited headspace readings above 20
ppm. Of these four, three soil borings (12896, 13196, and 13896) exhibited headspace readings above 50
ppm. The western source area is surrounded by soil borings that exhibited maximum headspace readings
below 20 ppm. The following soil borings surround the western source area: soil borings 13496 and 14096
upgradient, 11396 and 11696 on the east flank, 13596 and 13696 on the west flank, and 11496, 11596, and
upgradient, and 11496, 11596, and 12896 on the downgradient side.

Headspace readings above 20 ppm were observed to a depth of 12 feet in the eastern source area and to a
depth of approximately 15 feet belowgrade in the western source area. Contamination below 8 feet in depth
may be below the groundwater table in some areas of the study area.

Elevated headspace readings were observed below the top of the weathered bedrock in many of the borings.
A headspace reading of 166 ppm was detected in soil boring 13896 five to six feet below the top of bedrock.
The elevated headspace readings detected below the top of bedrock appeared to correspond to small
fractures and cracks observed in the weathered bedrock.

7.0 CONCLUSION (PROPOSED EXCAVATION AREAS)

Excavation of between 900 and 1,900 cubic yards of soil (colluvium and weathered bedrock) should remove
most of the contaminant source for the groundwater contaminant plume at IHSS 119.1. It is believed that
an area of soil containing VOCs above (SSALs) will be confirmed, during excavation, to be between the 50
and 20 ppm headspace reading contours (see Figure 6-1). If headspace readings of 50 ppm and greater are
used to estimate the area to excavate, approximately 900 cubic yards of soil will be removed. If headspace
readings of 20 ppm and greater are used to estimate the excavation, then approximately 1,900 cubic yards of

soil will be removed.

The volumes of soil proposed to be excavated were calculated by measuring the surface areas within the 50
and 20 ppm contours in both the source areas. The surface areas in the eastern source were multiplied by 12
feet, which corresponds to the depth that contaminated subsurface soil was observed in that area. The
surface areas in the western source were multiplied by 15 feet, which corresponds to the maximum depth
that contaminated subsurface soil was observed in that area.

Guidelines for correlating headspace analyses to laboratory analyses for DNAPLs in soils could not be
identified. However, guidelines for using headspace analyses for identifying soils contaminated with light
nonageous phase liquids (LNAPLs) were developed by the Florida Department of Environmental
Regulation (FDER) and documented in a publication titled Guidelines for Assessment and Remediation of
Petroleum Contaminated Soils (FDER 1992). The FDER studies found that with soils contaminated with
fresh gasoline, headspace readings of 500 ppm roughly corresponded to a total hydrocarbon concentration
in soil of 10 to 20 ppm.
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The primary volatile constituent in gasoline (benzene) has a similar vapor pressure as three of the VOCs
found at IHSS 119.1 (TCE, 1,1-DCE, and CCL,). Table 7-1 lists relevant compounds and their respective
vapor pressures. The other VOCs found at IHSS 119.1 (PCE and TCA) have vapor pressures of
approximately 1/10 that of benzene. Headspace readings of 50 ppm for PCE and TCA should approximate
10 to 20 ppm concentration in soil. The SSALs for PCE and TCA are 11.5 and 9.27 ppm, respectively.

The 50 ppm headspace reading contour line, as shown on Figure 6-1, was chosen as the minimum proposed
excavation area because of the vapor pressure of PCE and TCA. The maximum proposed excavation area
was chosen as the 20 ppm headspace reading contour line on Figure 6-1. Using FDER guidance, field data,
and the headspace concentration contour maps, the following decisions were made:

. Soil located within the 50 ppm headspace reading contour line probably contains residual VOCs but
free-phase VOCs are most likely not mobile. This area presumably is the primary source for
groundwater contamination at this IHSS.

. Soil located within the 20 to 50 ppm headspace reading contours probably contains groundwater or
residual groundwater (water that is trapped in the soil) contaminated with VOCs, and may contain
residual VOCs. This area probably 1s a minor source for groundwater contamination at this THSS.

. Soil located between the 20 ppm headspace readings contour and within the vicinity of the soil
borings that registered detectable OVA/FID readings, probably contains only groundwater or
residual groundwater with low levels of dissolved VOCs. This area is probably not a source for
groundwater contamination at this IHSS.

Table 7-1 Vapor Pressures of IHSS 119.1 and Gasoline Constituents

Common Gasoline Constituents

Compounds Vapor Pressure (ATM)
Benzene 0.125
Toluene 0.0371
Xylenes 0.0106
Ethylbenzene 0.0126

IHSS 119.1 Constituents
Tetrachloroethene 0.0242
1,1,1-Trichloroethane 0.163
Trichloroethene 0.0948
Carbon tetrachioride 0.148
1,1-Dichloroethene 0.3
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74 DISCUSSION OF EXCAVATION SIZE

Excavating within the 50 ppm contour on Figure 6-1 to a depth of approximately 15 feet in the western area
and 12 feet in the eastern area will probably remove most of the soil contaminated with residual VOCs
above the SSALs. However, the evaluation of the soil gas data indicates that the soil within the 50 ppm
headspace reading contour is surrounded by soil containing residual and mobile groundwater contaminated
with dissolved VOCs.

By removing the soil contaminated with residual VOCs most of the groundwater contaminant source
material should be removed; but the soil contaminated with dissolved VOCs in residual groundwater will

remain as a low-level contaminant source for the groundwater directly downgradient of IHSS 119.1.

Excavating within the 50 ppm headspace reading contour line may only require the removal of monitoring
well 37991. No other wells or piezometers should be affected.

Excavating within the 20 ppm headspace reading contour on Figure 6-1 to a depth of approximately 15 feet
in the western area and 12 feet in the eastern area will probably remove most the soil contaminated with
residual VOCs and most of the soil contaminated with dissolved VOCs in residual groundwater. The levels
of dissolved VOCs in the groundwater downgradient of IHSS 119.1 should decrease much more quickly if
the soil within the 20 ppm headspace reading contour is removed rather than within the 50 ppm headspace
contour line. However, excavating within the 20 ppm headspace reading contour may result in removing
soil that has contaminant levels below the SSALs.

Excavating within the 20 ppm headspace reading contour line may require the removal of monitoring wells
37991, 38191, and 4387; piezometer 38291; and recovery well CW0O1. No other wells or piezometers
should be affected. If removal of recovery well CW001 is required, the groundwater recovery and
treatment at [HSS 119.1 will be terminated. However, the soil excavation should negate the need for
remediation of groundwater at this IHSS.

The actual size of the excavation will likely be determined in the field during remediation. The excavation

will use onsite screening methods to determine the concentration of contaminants of concern in excavated

soils.
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RECDVERY
INTERVAL

1928

Lo
p

AR

nrw

D21 FpaturFT

S DA

S92 11 Sl 3

=1

-+
SO

T
S20e

DEPTHIFTY

114

INIFIED 56§

CLASSIFIDATION

R A TYPE DESCRIPTION

i G010
Sgndvﬁfa{ sme o5 406
e 60 pon

i 06119
Cloyey brovel broan noist, dense, f g
Ta toc? sand_cloy notrix “
006 70 pon
o recovery (11 4120}

] Y , ]
Cloyey Gravel sone o5 10 6-11 ¢
QUSRI
No recovery (13 2-1907)

(LHCTINE Wi
lop of Bedrock 110

Cloystone naist, qray, oot very weothered sl
blocky, fricble. 4 degree dritling frocture ot |

B0 od 155 with Tiaonite
ARG 000 15 ppn
D0 50 pm

18

P

2!

ORI

6 0-180

Clagstone sone 05 10+

nod weothered soft blo

ricble

HO L6 B-170° 20 oo
[TO0-18070 4 ppm

thy

;

lotal Depth Orilled 18 00

L6 OF BORING NUHGER

L%

R

b, color thonges 1o 011 oy,
y, troce wood “fonite frogrent




GRARATIONAL SAMPLE DéPTH

samPLE NurlBER

_.——; —r E IC [T

STATE PLANE CO0RDINATE OTAL DEPTH (1) 16 00 CROND ELEVATION 1FD) - 9%3 00 PROJECT NUBER GECCHAR 106 OF BORING MUMBER

NORTH. 74006 AREA D01, WS 1191 CASING DIAPETER (NI GEDLOGIST f000
il VISR LOCATOR NUBER L8 HOREHOLE BIAMETER (i) 150 DATE CRILLED B1/24/% 1 15 96

ACAARKS  BACKFILL HOLE HITH 4800 L BENTONITE

SHPLE
GRAIN
ST

0 100x

WELL R INIFIED SOIES
PIEZXCTER CLASSIF ITATION
CONSTRICTION LIHLO6Y (R ROCK TYPE DESCRIPTION

RECOVERY/
INTERVAL

PERCENT
RECOVERT
DEFPTH(FT)

é,
7
|

ﬂJ

S D= Spatunr T

iy I g

] S [T } .

] s Junavt oy with gravel cork orown, morst roots, shili

] ’j7//} mﬁTypcs b

. i ”,/Q/ [WP w

LA R
. 7 o recvery 11677

”
7

H 7 ] . T —

.

y brawn moist, troce grovel, roots, plostic
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o s

il

/ s - 00 V~, o o
o Sondy Loy sone 05 ¢ 040
] e »Mﬂw‘d uopm

/ 7, e
///;2 Db Lo

S No recavery 6507

seza
N o
N
i
|
\
\

-

s Liey fmve :roun, noisi, dense, cloy matriy, DT
fexgi i h 1 2

S SRR il

9 ‘
18020}

Sgla
e
o

Ko recovery (7680}

g e e i T

? S Lovey Trovel e 0s 607 6 ciove very hord et
‘ smpier

UPSUBB"LSppm

“
oS

sS21 7

00 /20

S391 &

No cecovery (8 5-10 0'1

7
T




_AERIT. . STE DO, .

GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

]

STATE PLANE COORDINATE TOTAL DEPTH (FT} 18 00 (ROUND ELEVATION (FT) 3925 (0 PROJECT NIBER  GEOCHAR 106 OF BORING MuteER
NORTH 749006 AREA QUL THSS 119 1 CASING DIAETER (IN) GEBLOGIST {000
£AST 4% LOCATOR NUMBER 18 oOREHOLE DIAMETER (M) 130 JATE TRILLED N/29%
REMARKS BACKFILL HOLE dTTH 4800 M BENTONTTE
L 5 5 :o LK INIFICE SOLS
AN R <A PITINETER OLASSIFICATION
SLE o4 g3 f; 3 COSTRUCTION LI R ROCK 74P UESLRIPTIN
0 100% )g\ i A 1 _ — ]
L o i R
N oiyey brovel with sond sme 056 070 Ty tocg
\ o ot +n :f +
N 1 s, aoist 10 et slastic clay mafrix £ Tt e g
N o grovel oter € 118 ‘
N\ LR FLI0G-I06 5 5 ppn
N oo o1 35 ppn
N
» o recovery {11 2-170')
N .
N - su [y
N rovelly sond brown, safuroted fg focg smd fq fo
\ o el poorl% nod | anqulor To sub-ongulor
AT 150 ppn
No recovery {17 §-14 01
|
[ T -
brove v Snod same os 12 042 8" obove
FUNSERCNIRERY
\
NN P
N\ oW ATE
A 3p of Bedrock 14 o
\ loystone olive qroy, plostic noist to wef, sart frible,
frace wood/carbon, Decomes aoist, very highly vegthered
IR0 1T ppn “
CLATSTONE 80

; srt frighle froce

0
lo

qnite ned woog inprints, nod 10 st eatnere
060

ystone cork brown, noist, blocky,

y
sy

Al

iotel Depth rifled 18 00




T
. SAMPLE DEPTH

L

_AEMATICH..
GRADATIONAL

SAMPLE NUMBER

STATE PLANE COORDINATE TOTAL EPTH (6T 2000 GROUND ELEVATION /11 3%27 (0 PROJECT NMBER  GEOCHAR LG OF BORTNG NAHBER
NORTH 148036 AREA 0L THSS 119 1 CASIAG OIAMCTER (NI GEOLOGIST 1)
i) B4 LOCATOR NudeR L8 BOREHOLE DIAMETER 1IN 150 OATE DRILLED N24% l l 6 96
REMARKS  BACKFILL HOLE NITH 8 X 60 ML BENIOMITE weltie 139
oLt R iy INEFIED 015
GRAIN €3 g 2t PIEINTER CLASSIFICATION
S i & ga Pé = CONSTRUCTION LETHOLOBY 0R AK TP (ESCRIPTION
W N _
\\\ b oo 00-1 &
% g bravetly Clay with sond dork browy wist, stff 10
’ 5/ h*! pmmc fgtocy gruve1 fg ey sod
. aub unH 7 o ongulur
4] . 0501
A 091§ []3ppm
No recovery (182 (')
\ 4
ol R
\ h ([l 2038 ‘
brovetly Cloy sone o5 0 0-1 8" chove but nore of o sondy
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m i )
Ne recovery 138-90')
N ]
8 4—‘ . ’ atl ,‘ I
N\ po o ‘050
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o Emvel su-onqulor, g fon g sond
s\ L 50 L1 ppn
N [\ O g U 3 5
N A1 11| NS o SRIs ppn ;
\\\ I o
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A | g’
| - . . — I
\\ .k Co 1 19
\ o jugdg Loy Se 03 060
IR 0T D) pon
] 108076 ppn
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N ////
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N i /j//////
| 8__ // »//// .
N i o U gﬂ oy .
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7
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- CTERITE L L T O
GRADATIONAL SAMPLE BEPTH

SANPLE NUMBER

STATE PLANE COCRDINATE

NRTH 140k
HST B+
REMARKS

1078 0EPTH
AEA QUL THES 119 |
LOCATOR NUMBER 18

IF1) 20 00

CROUND ELEVTION (61!
(ASING OIRYCTER (TN
AREHOLE DIAMETER <IN

BACKFILL HOLE WTH 5 X 500 L BENTONTE WAICR @ 13 5

W PROJECT NUKBER  GEOCHAR 105 0F BORING NMBER
GEDLOGIST # {000
130 I8TL TRINED 11/24%

Lo

SAPLE
RAIN
SIE
508

1008

PERCENT
RECOVERT

&

RECOVERT
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L2
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A

ToatunE T

i
=21

n

S 1

-

S2A1 0

1 O
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7

HLL R
PIEIOFEIER
CONSTRUCTION

NIFIEC S0ILS

(LASSIFICATION
LITHLGY R ROCX TYPE HCRIPTION
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L OSSN
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UL M “ h { |
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(S OVE
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070 R
O/O/C)‘ 0lin ‘jppm
‘ J TR o H
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Yo recavery 3
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o recovery 116 6-18 (']
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i

gruy 03t wky sift, frisble
M08 b
B30 W

Totol Bepth Oriited 20 (0
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GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

STATE PLANE COORDINAIE
MR TR0
HST 099818
REAARKS

TOTAL OEPTH (FT) 12 00
AREA QUL THSS 119 1
LCATER MBER 3

BACKFILL HOLE WITH 3600 AL BENTONTIE

CROUND ELEVATION IFT)
CASING DIAMETER (1N
BOREHOLE DIANETER (N

AN PROJECT NMBER  GLOCHAR

L5 OF BIRING NUBER

GEDLGIST N BELCHER
0ATE IRILLED BZY% l l ? g 6

PERCENT
RECOVERT

7

77

7

7

7,

7
7

)

v
s

=

7
7

e

_

RECOVERY
INTERVAL

)

D DE AgaturFTs

19720

182

L3l

S99l e

Sa=20

S91L@

S92 LT

=9l se

=

=93 1

Sl

BEPTHIFT)

=

R

i

L R
PIEZOMETER
CONSTRICTION

L ta

KIFIES 0I5
CASSIFICN N

R Ak T

XSCRFTION

1Ay
sty uloy with grovel, dork brown, shiff, plont roets
105t

H [H i

0 6]
CGHGXUGV dork brown, plont roots, noist
FOL0-E9 N

No recovery (1 $20')

AR
o UL

oandy Clay to clay with sond stiff reddish brown to dork
o, f0lst

,»"Ju/;? i Ppm

§o recovery 19 00 0

it ﬂf gedrock b ('
wysronew 511t shgntly pmsm 00151, sone el iow/eg
mmng eUéi olve qray

60710 5pp

Y recovery (7 3-8 0]

LN
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Cloystone slive groy, yellowish/bromn 1o yellow v

AT b8 pm
3998 Hﬁppm
Ko recovery 196-100')




STE Ot

GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

_AERTIT

STATE PLANE COORCINATE T0TAL CEPTH IFT) 1200 GROUND ELEVATION IFT) 5%E (0 PROJCT MMBER  GEOCHR (06 CF BORTNG Mt9ER

NORTH 74017 ARER DUL THSS 119 1 (ASING DIAMCTER (NI GEOLOGLST W BELCHER
£ST 618 LOCATOR MrBLR L8 HOREHOLE DIAMCTER 6L 139 OATE IRTLLED N/2Y% J 1 7 (5]6

REMRKS  BACKFILL HOLE WLIH 3600 % BENIONITE

SR Eé §§ %E LR INIFIED 1S
GRAIN g2 g g a PIEIOLTER CLASSIFICATION
SHE & & & § 8 CONSTRUCTION LITHOLOGY (R ROCK TYPE DESCRIPTION
B S W 0
k\ 1 Cigystone qray with reodish brown ngttiing goist, sligntly
2 4 plostic |
% - 0S8 nod o huchly weathered reddish brown to
R ye|lon brown cloy with gray aott!ing)
0o MRG0 200 pon
05106 30 gon
\ : . o recovery (11 8-120')
5 1
U Total Depth Orilled 12 00
]
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1
]
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U
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n
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]
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JAEMIT . L TE Db s

GRACATIONAL SAMPLE DEPTH

SAMPLE NUMBER

STATE PLANE COORDINATE T07AL DEPTH (FT) 1200 GROOND ELEVATION FT) 52 00 PROJECT NMBER  GEOCHAR L0G OF BORING NJMBER '
NORTH 748002 ARER BUL IHSS 119 CASTNG DIAETER (NI GEOLOGIST N BELCHER l
£AST 06411 LICATCR NU'BER 8 BORCHOL DINETER N 19D 0ATE (RTLLED 01/28/% 1 l 8 96 |

REMRKS  BACKFILL HOLE 3600 ML BENTONITE \

SARLE z § E‘ é % Ei LR FIFIEC 3015 )
GRAIN £ 5 S 2z T ) ST IOATION ,‘
SIE & ¥ 5 \j‘g 8 LONSTRICTION THLIGY B RE T LRIPHN :
P mk\g oonh 7277 T B
" A L |
\\ o o1ty cloy withgrover dork bron roots, noist
o SIRISUAR |
/i}{é/
any s I
o - (L i1l
B o
Sirty ey dork brown, Tow plosticity, poist roos
\ . Mo recovery (1 100}
i ')4 it ana ot —
o ':j 5 - f/ / Ll 4 U‘C I ‘
N "o //////o:;f \ oLty bloy dork oy, wet fo mist, shightly plastic
\ ; g ooy
f j i 1 0ily
2 o] L Suity Cioy with grovel brownish red to reddish brow, sone
(S| R, corbon | toqizite low plostic 1
0 , grovel fo qizite 0w plasticity, noist
1]
N Na recovery (7 940
N ! \ i )| _— ]
N\ 059
2 0 ilty Clay with grovel eist, brownish red cizite oo |
N o Qnerss rovel
AN ¢ [; KRS S —
N L 5g
\\\\\\\\ Vo o i 0 Jf jj b borgd e ts apni !
N el ailty oy with grovel agist, brownush red gtzife grove! !
\\§ 000 r ] g FLS054 W J
\\\&\\\\ L F‘; [JN g //'/,’/:/"f/" ‘ . ' {
NN 0 S No recovery (596 (')
\\ v //, P |
N ] E— ] — -
1 /il o7 ¢ o
0 ity Gly sone g5 3 1) 4
o b 7 FDB0EY [ Som
e Q7 i
0 ! o 31 3G pon ]
+ 7 i g
I ) Clagey Stit weth gravel noist, (tite groved, ongular 5
BB o] s 7
p whangular
n
l No recovery {786 ('}
T d 8092 ‘
L ‘ Clayey Silt wiih qrovel sone o5 727 8
; ] LI T
] i 8‘1 / ; —_—
] ‘ | CLATOTNE aN '
920l fop o Becrack 9 23 .
CEs Cloystone groy to ol we gray, reddish brown nottling
n = shghtly plastic, weathered
? o recovery (9510 ('
l y
lia ——




STE TR -

in
GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

AEATT G on

STATE PLANE COORDINATE TOTAL DEPTH (FT) 1200 GROUND ELEVATION FT1 - 5%2 00 PROJCT NUMBER  GEDCHAR 106 0F BORING NNBER
NORTH 748002 AREA QUL IHSS 119 L CASING DLAMTER (NI HEOLBGIST i BELCHER
£ast 2004178 LOCATOR NUBER L8 BOREROLE DIMMETER (N 150 BATL CRILLED 02Y% 1 l 8 9 6

REMRKS  BACKFILL HOLE 3600 ML BENTENLTE

SPLE
GRAIN
SIE

an 100 @ 1008
S ]

L R INIFTED 50165
PILIMETER CLASSTF ICATEON
CONSTRUCTIN LITHOL06Y (R ROCK TP h Shatase |

PERCENT
RECOVERY
RECOVERYT/
INTERVAL
DEPTHI(FT)

1

—eeib

S8 ZpatunrT)
P

BB SRR
Uhoystoe §WTQMWe?wcm%mm o highly weqtheres

y2iwisn ved notthing sTugnt tonod olostcity, moist
00T 90 oo |
D74 80 pm

//'/;éj

i
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—
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L

o recovery (11 4-12 0
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>
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—
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LITETDR.

GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

AERIT, - o

STATE PLANE CODRDINATE T0TAL EPTH (T} 1800 GROUND ELEVATION (P11 92 00 PROJCT MIBER GEOCHAR L6 OF BORTNG NtBER

NORIW 747951 AREA UL, THSS 119 ) CASING DIAETER TN BEOLOGIST 3 BILCHR
£AST 208416 LOCATOR NUIBER L9 BOREHOLE DIMETER (v 150 OATE RILLED N/2Y% 1 l 996

REMARKS  BACKFILL 4800 ML BENTONIITE TREE WAltR e 12 4

SHRLE sEopr b i INIFIED 045
GRAIN g5 ER- PIEINTER CLASSIFICATION
SIE & & = & 3 CONSTRUCHION LITHLGY R AOCK 1Y ESCRIPTION
E0] 100 0% flind N7
N F ] 7] 1 I
NS ////, I N : Ly .
N S anlty Lloy with grovel dork brown moust, shghtly plostic
N\ //// W '
y /// P Il
\ iZU/ZﬂLé} 5 ///// Mo recovery (1 2-20')
il R
N\ 1
|
AR L§ Zj] — —
5 L Ly
Clay orown 11ty clay with grovel noist, shightly olosti,
?[ovel oinly ﬁtzﬁ,e
. D2029N
(9204 o
D fo recovery (29401
0
4 e
P i 1040 |
silty Clay reddish brown, with qrovel fntzite § greass!
| el 01 top_nist elseutere, slight prosticity
NN . A0S0 05 g
\\\ RIS J0H0 D
o o
. S il 5 014
L Sty Cloy ond qrovellgtzite) reddsh oy shicht
\ P g!ﬁﬁé\g%ldrygm mist
o319 7 op
N 0 S
N\ BT R, ,
\\\ [ o o recovery (7 4-80')
NN ] S
§ .
R R 7 o §0-44 |
j‘\\ﬁ o s 0ilty Clay_reddish brown, noist, shichtiy piostec
\ - mETy Lo P
W N CVOQ; R WL
\ RIFTTI R ey 8433
A 0 7] O%Q ravel {qtzitel with sifty cloy reddish brown, noist,
Q: b ‘0ol shgntly plostic
N\ 1 ,
\ ] o recovery (3 3-100')
§ 1
i




STE Dhrin

GRAODATIANAL SAMPLE GEPTH

— CAEMIT AL om
SAMPLE NUMBER

STATE PLANE COORDINATE T0TAL OEPTH (FT) 1800 GROND ELEVATION 11 9%2 (0 PROJECT NUMBER  GEOCHAR L6 0F BORING NUMBER
NRTH 747957 ARER UL A5 119 CASING IRETER (NI GEDLGIST B
LSt 064160 LOCATOR NIYEER JREANLE DIMETER e 1Y) DAL [RILLED 01/29/% 1}\9%6
REMRES  BACKFLLL 4000 M BENIONITE FRED UMER® 12 9
SR Z ‘5 § g % ; NIFIED St
AN g gE 2% DLASSIF AT M
SIE &g ER 58 {F, FOXX T1PE SRIPIOH
W lmm .
N o o ERTE
AN 5 W o U1l |
\ oravel Wit silty cloy nist, slfghﬂycmy reddish brown
1 §I1gntl6 p}os’t\c, grovel qizite wi h sone goeiss
N\ L SURUR VIR IR v
RUGIERNI
\ b No recovery 'L 312 0
-
St T
\ ho i 20124
| ravel with silty clay some o5 10 0-[1 3
1 AP E12 A 80 gpn |
; S NS 1
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d Uinystone brown gray w/ yellow-red nottiing wet ot 124 !
glastuc “ |
‘ |
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U AR ) -
TGN RAISN
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\ . PIATL T D0 pon
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S o recovery 115 5-16 (']
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\\ r_m 1 g1l AT i G N’
N = WO LB
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¢
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1
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1
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CRADATIONAL SAMPLE OEPTH

SAMPLE NUMBER

HEMIT

STATE PLANE COORDINATE
147988
1BNg

REMARKS  BACKFILL HOLE WITH 3000 ML BINTONTIE NG FREE WATER

T07AL DEPTH (FT) 12 00
AREA- UL, IHSS 149 1

(ROND ELEYATION (1)
CASING DIRTER (N
BOREHOLE DIAMETER iN)

W PROJICT MMBER GEOCHAR L5 OF BORING NUKBER I

GEOLOGIST k BELOHER
OATE RILLED /2% l 2 U 9 6
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PERCENT
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— N L

SR o N
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|
i
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I ]

P

SiOvey ST W ne sond reddish o
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|
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p
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GRADATIONAL SAMPLE DERTH

SAMPLE NUMBER

SREFTT

STATE PLANE CO0RDINATC TOTAL DEPTH (FT) 4200 GOUND ELEVATION FDY S8z 0 PROJCCT NUFBER  GLOCHAR (06 OF BORING HUrBtR

NRTH 747968 AREA UL, TS 119 1 CASING DIAMETER (N GECLOGIST W BELOHER
EAST Gl I LOCATOR NUMBER 18 BRERCLE DEAETER 1w 250 DATE CRILLED 39% l 2 U q 6

REMARKS  BACKFILL HOLE WETH 3000 ML BENTONTIL NG FREE WATER

SHPLE x ‘§§ ; : WL R
RAIN g8 3¢ 2T PTEIRIER ASSIF AT I
51t & ¥ § é a LONSTRUCTION L{THOLOGY R AUK 1™ JESCRIPTION
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TAEAILmC oaFPLE Uck i h

GRADATIONAL SAMPLE DEPTH

SAMPLE NUMBER

T0TAL OEPTH (FT) 12 00
AR 0L 19S5 119 |
LOCATOR KUBER 16

GROUND ELEYATLON iF1)
CASING DIAMETER (NI

BOREOLE DIAMETER (IN)
BACKFILL HOLE NITH 3600 ML BENTONITE. REFLSAL AT 70" MOVE OVER 1 0 AN CONTINUED RILLING

%100 PROJECT NUHBER  GeOCHAR

L06 OF BORTNG NMBER

GEOLOGIST i BELOHER
DATE TRILLED 02/06/% l 2 1 9 6

STATE PLANE COURDDMTE
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