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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 US. 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) 1 19.1 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 IHSS 1 19.1 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 1 19.1. 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. 

1 

surface. This includes soil. alluvium. colluvium and bedrock. 
To be consistent with the Rocky Flats Cleanup Agreement, Subsurface Soil includes all sedimentary material six inches and more below land 
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1 .O 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) 1 19.1 in OU 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 1 agreed that the Preferred Alternative remedy for OU 1 was to 
conduct a source removal in the vicinity of IHSS 1 19.1 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 excavation. Figure 1-1 shows the 
location of OU 1, IHSS 119.1, and the drum storage area formerly located within IHSS 119.1. 

1.1 BACKGROUND 

IHSS 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 I Phase I11 Resource Conservation 
and Recovery Act (RCRA) Facility Investigation/ Remedial Investigation (RFI/RI) (DOE 1994) was 
completed during June 1994 and the Corrective Measures StudylFeasibility Study (CMSFS) (DOE 1995) 
was completed during February 1995. These documents indicate that groundwater is impacted by VOCs in 
the IHSS 1 19.1 area. However, no VOC-contaminated soil above subsurface soil action levels was 
identified in these studies. 

EPA guidance Dense Nonaqueous Phase Liquids (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 I- 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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Compound 
carbon tetrachloride (CCI,) 

Subsurface Soil Action Levels (SSAL) 

11 mg/kg 
r -  1 ,l-dichloroethene (1,l -WE)  I 1 1.9 mglkg I 

tetrachloroethene (PCE) 

trichloroethene (TCE) 
1 ,1 ,1-trichloroethane (TCA) 

1 1.5 rnglkg 
378 mglkg 

9.27 rng/kg 

Solubility 
Compound (mg/L) 
CCI, 800 
1.1-DCE 400 

Log KO,, Henry's Law 

(20") (glcc) Coefficient (atm-m3/moi) 
1.59 2.83 0.0302 
1.22 2.13 0.021 

Specific Density Octanol Water Constant 

1 I I I 

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

TCA 
PCE 
TCE 

Table 1-3 lists monitoring wells located in the vicinity of IHSS 1 19.1, 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. 

1360 1.34 2.47 0.01 8 
150 1.62 2.60 0.01 53 

0.0091 1100 1.46 2.53 

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" c d s  in claystone and 1 x 10' c d 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. 
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Well Number 
0974 

Table 1-3 Summary of VOC Concentrations in Groundwater, IHSS 119.7, 1987- 1995 
~~ 

Compound Range of Concentrations (ug/L) 
I- CCI, 5U - 2,800 

1,l -DCE 500U - 48,000 
TCA 1,220 - 30,250 

Legend: 

U - Not detected at or above method detection limit 
6 - Appeared in method blank 
E - Estimated value 
J - Estimated Value 
Note: Well 0587 had 12 ug/L TCE on (8/92), Well 33491 had 1 ug/L TCE (1 1/94), and Wells 33691 and 
38291 were not samples. 

37991 

April I996 

PCE 0.1U - 7.16 
TCE 0.1U - 1.3 
CCI, 0.1u - 0.2 
1,l-DCE 0.2u 
TCA 0.1 u 

4 

32591 

PCE 0.1U - 16 
TCE 0.1 u - 3.3 
CCI, 0.1 
1 ,l-DCE 0.68 - 6 
TCA 0.4 - 2 
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2.1 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 1 19.1. 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 Gus 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 
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5-21 000-ER-OPS-GT.05 
5-21 000-ER-OPS-GT.09 
4-S64-ER-O PS-GT .39 
1 -50000-ADM-12.01 

controlling the flow of the dense nonaqueous phase liquids (DNAPLs) 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. 

Plugging and Abandonment Boreholes 
Soil Gas Sampling and Field Analysis 
Push Subsurface Soil Sample 
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 
upgradientlslope of monitoring well 4387 (see Figures 3- 1 and 6- 1). The second soil boring was placed 20 
feet upgradientlslope (north) of the initial boring. Soil borings were placed 20 feet apart in a line 
upgradiendslope until no VOCs were observed above the SAP action level as measured using headspace 
analyses. 

Additional borings were installed 20 feet cross gradientlslope 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 upgradientlslope 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 downgradientlslope 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. 
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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 5-2 1000-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 Subsu$ace Soil Sample. 

Core samples were subject to field screening by visual techniques and by OVAFID 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 Ionization Detectors. Calibration verification, modlfied 
through a DMR, performed daily and not after every 20 samples as specified in the procedure. The SAP 
determined that calibration the OVA 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 5-2 1000-ER-OPS-GT.0 1, 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. 1 A, Rocky Flats Plant Borehole Log and not on Form 
GT.lB, 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 1 19.1 and 1 1 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 CWOOI, and the western source area is located approximately 50 feet northwest of 
recovery well CWOOl . 

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, I1 196 on 
the west flank, and 12296 on the downgradient side. 
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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 1 1496, I 1596, and 
upgradient, and 11496, 11596, and 12896 on the downgradient side. 

Headspace readings above 20 pprn were observed to a depth of 12 feet in the eastern source area and to a 
depth of approximately 15 feet belowgrade in the westem 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 pprn 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 pprn 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 
nonaqeous phase liquids (LNAPLs) were developed by the Florida Department of Environmental 
Regulation (FDER) and documented in a publication titled Guidelinesfor Assessment and Remediution of 
Petroleum Contaminated Soils (FDER 1992). The FDER studies found that with soils contaminated with 
fresh gasoline, headspace readings of 500 pprn roughly corresponded to a total hydrocarbon concentration 
in soil of 10 to 20 ppm. 
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Ethylbenzene 

The primary volatile constituent in gasoline (benzene) has a similar vapor pressure as three of the VOCs 
found at IHSS 119.1 (TCE, l,l-DCE, and CCL,). Table 7-1 lists relevant compounds and their respective 
vapor pressures. The other VOCs found at IHSS 1 19.1 (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. 

0.01 26 

The 50 pprn 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 pprn headspace reading contour line on Figure 6- 1. Using FDER guidance, field data, 
and the headspace concentration contour maps, the following decisions were made: 

Tetrachloroethene 
l,l,l-Trichloroethane 
Trichloroethene 

0 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. 

0.0242 
0.163 
0.0948 

0 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 is a minor source for groundwater contamination at this IHSS. 

Carbon tetrachloride 
1, l  -Dichloroethene 

0 Soil located between the 20 pprn headspace readings contour and within the vicinity of the soil 
borings that registered detectable OVARID 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. 

0.148 
0.3 

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

I Vapor Pressure (ATM) I Compounds I 
I 

~~ 

I Benzene I 0.125 
I Toluene I 0.0371 I 
I Xvlenes I 0.0106 I 

8 
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7.1 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 MSS 1 19.1. 

Excavating within the 50 ppm headspace reading contour line may only require the removal of monitoring 
well 3799 1. No other wells or piezometers should be affected. 

Excavating within the 20 pprn 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 1 19.1 should decrease much more quickly if 
the soil within the 20 ppm headspace reading contour is removed rather than within the 50 pprn 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 pprn headspace reading contour line may require the removal of monitoring wells 
37991, 38191, and 4387; piezometer 38291; and recovery well CWOO1. No other wells or piezometers 
should be affected. If removal of recovery well CWOOl is required, the groundwater recovery and 
treatment at IHSS 1 19.1 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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2 3-3 fl' 
Too of Bedrock 8 0' 
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mst,  stiff, mod P) qrovel rich l7ifi d R 1-5 ?', med to 

No recovery (9 8-10 0 '1  
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o b - i  M 
Ciavstone darker D /  ive ray, S I I  h t l y  friode, m: 
geilo~ired mottI 174 . E  hor , u n w t  ;i ered a i  6 b' 
110 7 0-7 8' NO 
No recovery 17 8-8 0' I 

Cloystone some os 6 6-7 8', frioble, dork yoy,  hcrlj 
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red c lo  Hith groj motriinq mod plus+ [ I t y  moyct 
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2 0-3 7' 
' J l oyey  S i l t  iiith sond i t  yeilo~ to brown) stiFf, m o d  
acid' blosticitv roots somi grovel 

'": < 5-5 Y' 
Cicvey Si I t   HIT^ grovel ond sond dork yei Ihish 
stirf, moist, mod plosticlty, m e  qtrite qrrlvel on;. ' .  

sond 
-!I 5 0-5 8' C 4 pp 

I No recovery 5 R 6 0 
- .~ 

o C-6 8' 
h e 1  N I  th claye si , t  jtzi te ond gneiss Orcvei :~XI:# 
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si i t matrix, st if 1 , moist,' reddish bronn, l o w  ~ mod 
olosticlty 
LII b 0-6 8' 0 5 ppm 
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Cloyey Silt dark brown, u i t h  sond, drip- j ~ j g h t i y  aoisf, 
ionts or;d :oot5, mod p!istiuty, st:,[ 

!in 0-0 B' NO 

C lo  ey $111 ~ith Tiit sond brow reddiin brow( mois5 

FIO 2 0-3 1' 3 5 ppm 
sti r f roots mod plost c i ty  

2 i3-4 0' NO 

Cloyey ' S i l t  WIT: 5ne  sand ond qrovei I p i c  Y qrleisi 
dorK oroun, s ~ i f f  moist, mod plusticity 
FIO 4 0-5 13' NO 

5 3-6 0' NO 

Gravel qtrite, w i t h  d o h  brown to reddish brown cloyej 
silt-cloyey sond matrix, /OH - mod plasticity, aoisi 
stiff 

No recovery 17 8-8 0'1 
1 8 0-8 6' ,?" 

stiff, mod plosticitv, moist, me 

No recovery 19 I - i 0  0'1 




