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0.0 

EXECUTIVE SUMMARY 

0.1 Woodward-Clyde Federal Services (WCFS) under contract to the Tulsa District, U.S. Army 

Corps of Engineers (USACE) has conducted RCRA Facility Investigation (RFI) field activities 

at the Temperature Test Facility (TTF) located within the White Sands Missile Range (WSMR). 

This report presents the findings from those field investigations and summarizes previous field 

work conducted at the TTF. 

0.2 The TTF was constructed to test military hardware under simulated extreme weather 

conditions by inducing a wide range of temperature and climatic conditions. In July 1983 

releases of the refrigerant methylene chloride (MeCI) began occurring at the TTF due to faulty 

seals. These releases were subsequently collected by the floor drain system and transferred to 

a high density polyethylene (HDPE) lined surface evaporation pond located east of the TTF 

building. This evaporation pond was not engineered to receive significant quantities of solvent 

and in January 1985 TTF personnel discovered the liner had failed. This liner failure allowed 

release of solvent laden process water into the underlying soils. The evaporation pond was 

subsequently removed from service and closed in 1988 by construction of a RCRA cap. 

0.3 WCFS prepared project planning documents and following review and approval conducted 

RFI field activities to supplement previous investigations conducted at the TTF between 1985 

and 1992. The previous investigations identified that a plume of MeCI, with low concentrations 

of other solvents, existed from the southwest comer of the former evaporation pond to the 

northeast comer of the TTF building. The purpose of the WCFS investigation was to further 

delineate the vertical and horizontal extent of contamination, identify additional release sources, 

and provide sufficient information to prepare this RFI Report and perform a Corrective 

Measures Study (CMS), if warranted. 

0.4 WCFS data collection activities were performed in two phases. In June 1994, soil gas 

samples were collected from the 17 existing soil gas monitoring wells during the initial phase 

of investigation. These wells were sampled prior to the other investigation activities in order 

to further define the potential contaminants of concern. In March 1995, the second phase of 

the field activities included the collection and analysis of 100 shallow soil gas samples, 9 deep 
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soil gas samples, 120 soil samples (one each from the 9 deep soil gas borings and the remainder 

from 12 deep soil borings), and groundwater samples from 4 existing RCRA groundwater 

monitoring wells. 

0.5 A summary of the samples collected during the investigation is presented below: 

Field 
Soil Water Soil Gas Replicate Trip 

Date Samples Samples Samples QA QC Rinsates Blanks Method Laboratory 

3195 120 4 14 14 12 3 SW-846 Quanterra 
Method 8240 

3/95 109 0 6 Field Plains 
Screening Environmental 
GC/MSD Services 

6/94 17 0 2 T0-14 Enseco Air 
Toxics 

6194 17 0 2 Field Plains 
Screening Environmental 
GCIPIDIECD Services 

Summary of Findings 

0.6 Soil gas monitoring well samples collected in June 1994 were field screened for volatile 

organic compounds (VOCs) using a GC\PID\ECD. Samples were also collected from these 

wells and shipped to Enseco Air Toxics for analysis of VOCs by EPA Method T0-14. VOCs 

detected included: 

• 1,1, 1-Trichloroethane 
• 1, 1-Dichloroethane 
• 1, 1-Dichloroethene 
• Chloroform 
• Methylene Chloride 
• Tetrachlorethene 
• Trichloroethene 
• trans-1 ,2-Dichloroethene 
• Freon 11 

0. 7 Table 0-1 presents a statistical review of the soil gas monitoring well field screening and 

laboratory analytical results. 
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0.8 Shallow soil gas samples were collected in March 1995 from a depth of approximately 20 

feet below ground surface (bgs) using a GeoprobeTM unit. This depth corresponds to the 

estimated depth of the bottom of Alluvial Unit 1, which is defined as a poorly sorted, sandy 

gravel and gravelly sand up to 20 feet thick. These samples were analyzed in the field for 

VOCs using a van mounted GC\MS. VOCs detected included: 

• 1 , 1-Dichloroethene 
• 1,1, 1-Trichloroethane 
• Tetrachlorethene 
• Trichloroethene 
• Freon 11 
• Freon 113 

0.9 Table 0-2 presents a statistical review of the shallow soil gas field screening results. 

0.10 Deep soil gas samples were also collected in March 1995. These samples were collected 

with the aid of a drill rig from an average depth of 41 feet bgs. This depth corresponds to the 

lower part of Alluvial Unit 3, which is poorly cemented, gravelly sand. These samples were 

also analyzed in the field for VOCs using a GC\MS. VOCs detected included: 

• 1, 1-Dichloroethene 
• 1,1, 1-Trichloroethane 
• Tetrachloroethene 
• Trichloroethene 
• Chloroform 
• Freon 11 
• Freon 113 

0.11 Table 0-3 presents a statistical review of the deep soil gas field screening results. 

0.12 In conjunction with the deep soil gas sampling, a single soil sample was collected from 

each of the 9 deep soil gas borings and shipped to Quanterra Environmental (formerly Enseco) 

for analysis ofVOCs by EPA SW-846, Method 8240. These soil samples were collected after 

collecting the soil gas samples at an elevation in the boring slightly below that of the soil gas 

sample. Of the 9 soil samples collected from the deep soil gas borings and submitted for the 

analysis of VOCs by Method 8240, only the sample from DB04 had a detectable concentration 

of VOCs. Acetone, at a concentration of 12 J,Lg/kg, was the only VOC detected in the soil 
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sample collected from DB04 at approximately 4 7 feet bgs. The corresponding deep soil gas 

sample exhibited the presence of 1,1-DCE (20 J.Lg/L), 1,1,1-TCA (12 J.Lg/L), PCE (10 J.Lg/L), 

TCE (23 J.Lg/L), chloroform (2 J.Lg/L), and Freon 11 (36 J.Lg/L). Acetone was not among the 

analytes detected in the deep soil gas sample. 

0.13 The soil boring investigation included the installation of 12 deep soil borings using hollow 

stem auger drilling techniques and the collection and analysis of 111 soil samples. The objective 

of the soil boring investigation was to further define the vertical and horizontal extent of VOCs 

in the unsaturated soils along the perimeter of the TTF building and the former evaporative 

pond cap. Eleven soil borings (SBO 1 through SB 11) were drilled to an average depth of 80 feet 

bgs (i.e. the upper part of Unit 9). The twelfth boring (SB12) was drilled to a depth of 

approximately 152 feet bgs. Samples were shipped to Quanterra Environmental for analysis 

of VOCs by EPA SW-846, Method 8240. VOCs detected included: 

• Acetone 
• Methylene Chloride 
• Toluene 

0.14 Table 0-4 presents a statistical review of the soil sample analytical results. 

0.15 During the March 1995 field investigation, groundwater samples were collected from the 

four existing RCRA groundwater monitoring wells and shipped to Quanterra Environmental for 

analysis of VOCs by EPA SW-846, Method 8240. The objective of the groundwater 

investigation was to determine if VOCs were present in the groundwater above detection limits. 

No VOCs were detected in the groundwater samples analyzed. 

Data Assessment 

0.16 Prior to completing this RFI Report, the data was assessed with respect to the quality 

assurance objectives accuracy, precision, completeness, comparability, sensitivity, and 

representativeness. Based on the review of the data generated, the data was judged scientifically 

valid and useable, as qualified by the WCFS data assessment and by the laboratory, and 

sufficient for use in the White Sands Missile Range, Temperature Test Facility RCRA Facility 

Investigation Report. Both the analytical and mobile labs performed in a technically acceptable 
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fashion. The USACE concurred with these findings as stated in their Chemical Data Quality 

Review (USACE, 1995). 

Fate and Transport 

0.17 As part of the RFI report preparation, contaminant fate and transport analysis for the 

compounds detected at the TTF was conducted. Contaminant fate following release to the 

environment is a function of its physical and chemical properties as well as site-specific 

characteristics. Emphasis was placed on MeCl as the primary contaminant of concern. 

0.18 Potential migration pathways and mechanisms were also evaluated including: air transport 

mechanisms, surface water transport mechanisms, and groundwater transport mechanisms. 

Because of the RCRA cap covering the former evaporation pond it was determined that air 

transport and surface water transport mechanisms at the TTF are of minor concern. The RCRA 

cap eliminates exposed areas of potentially contaminated soil making volatilization from 

contaminated soil, fugitive dust emissions of contaminated soil, and surface water contact with 

contaminated soil unlikely. Air transport and surface water transport were eliminated as 

potential migratory pathways for contamination at the TTF. 

0.19 The combination of the RCRA cap and the low annual rainfall associated with the desert 

climate result in a limited potential for MeCl to desorb from contaminated subsurface soils to 

infiltrating surface water. However, there is a potential that MeCl contaminated process 

wastewater released prior to the construction of the RCRA cap may currently be migrating 

towards the saturated zone. Groundwater sampling conducted to date indicates that VOCs 

potentially migrating through the unsaturated zone have not impacted groundwater. The 

potential for unsaturated zone and saturated zone migration cannot currently be quantified with 

a meaningful degree of certainty. 

Health and Environmental Effects Analysis 

0.20 A Health and Environmental Effects Analysis (HEEA) is an integral part of the RFI 

process and was conducted during preparation of this report. The objective is to evaluate the 

impact of a release on human health and the environment. Exposure pathways to the 

contaminants of concern must be complete and a receptor must be present for there to be a risk. 
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0.21 The HEEA approach includes: 

• identifying chemicals of concern 
• reviewing contaminant fate and transport 
• conducting a qualitative exposure assessment 
• conducting a qualitative assessment of risk 
• evaluating uncertainty 

0.22 Exposure pathways involving soil, groundwater, surface water and air were evaluated. 

In general, based on the current and assumed future land use scenarios which assume that 

WSMR will remain an active military facility, no complete exposure pathways exist for 

potential human health and ecological receptors at the site. This determination is based on the 

fact that: 

• the majority of the contaminated soil is covered by a RCRA cap, asphalt, 
or concrete 

• only five low detections of VOCs were observed in four borings installed 
outside the covered areas including four detections of acetone ranging from 
12 J.Lg/kg to 43 J.Lg/kg and one detection of MeCl at 11 J.Lg/kg 

• groundwater at the site is not contaminated 

• groundwater at the TTF is not used (although it has the potential to be used 
as a drinking water supply) 

0.23 Based on the assumptions presented below there are currently no risks to human or 

ecological receptors. Although it is possible that increased testing demands may require 

expansion of the TTF, this expansion would likely be in areas outside the RCRA cap because 

of regulatory constraints/limitations disallowing disturbance of the cap. In addition, the current 

water supply for WSMR is expected to remain adequate, and in use, into the foreseeable future. 

These combined factors make risks to future human and ecological receptors unlikely. 

Conclusions 

0.24 Based on previous information and the results of this RFI, conclusions regarding the 

current status of the TTF are provided. 
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0.25 The vertical and horizontal extent of VOCs in the unsaturated soils along the perimeter 

of the TTF building and the RCRA cap have been defined. MeCl contamination and to a much 

lessor extent other VOCs (e.g., TCE, PCE, TCA, Freon 11) exist in subsurface soil under the 

RCRA cap and other areas in the vicinity of the TTF covered by concrete and asphalt parking 

areas. The contamination has migrated to a depth of approximately 100 feet bgs, but has not 

migrated appreciably to soil outside the perimeter of the RCRA cap or other covered areas as 

evidenced by the data obtained from the deep soil borings. Only five low detections of VOCs 

were observed in borings installed outside the covered areas including four detections of acetone 

ranging from 12 J.t.g/kg to 43 J.t.g/kg and one detection of MeCl at 11 J.t.g/kg. No VOC 

contamination has been detected in the groundwater located at a depth of approximately 

200 feet bgs below the TTF. 

0.26 There are currently no complete exposure pathways to contaminants at the site for 

potential human (on-site workers) or ecological receptors (animal and plant communities) 

because: 

• all contaminated soil is covered by the RCRA cap or other concrete or 
asphalt covered areas 

• groundwater at the TTF is neither contaminated nor used 

0.27 Based on the most reasonable future land use scenario, that is land use at TTF and 

WSMR will not change in the foreseeable future, no complete exposure pathways are predicted 

for potential future human or ecological receptors because: 

• contaminated soil will remain covered by the RCRA cap and other concrete 
and asphalt covered areas 

• groundwater at TTF is downgradient from the WSMR water supply and is 
not expected to be used as a water supply 

0.28 However, the potential exists for future contamination of the underlying groundwater 

table. This potential threat was not quantified in this report, but could become an issue if the 

land use changes in the future and that aquifer is used for domestic purposes. 
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0.29 The transport mechanisms that are theoretically most likely to result in contaminant 

migration are lateral and vertical migration in the vadose zone, and potential 

percolation/leaching of MeCl from the vadose zone to the underlying aquifer. Existing 

sampling data indicate that MeCl has migrated to approximately 95 feet bgs in the vadose zone 

but migration to groundwater has not occurred at the TTF, although it is theoretically possible. 

The presence of various attenuation and retardation factors including the retarding clay, lack 

of infiltrating water, and the RCRA cap will reduce or eliminate the vertical migration pathways 

as a threat to groundwater. 

0.30 Potential air and surface water migration pathways and transport mechanisms are not 

considered to be of concern at the TTF due to site conditions and lack of exposure potential. 

While the lateral and vertical migration of MeCl and other contaminants in the form of soil gas 

in the vadose zone is possible (due to elevated soil gas concentrations and the generally porous 

nature and lack of moisture of the upper subsurface soils), the ongoing vapor extraction would 

limit such migration and reduce the concentrations of contaminants. 

0.31 Corrective Measures Studies (CMS) for media of concern are not necessary at this time 

because an appropriate cleanup effort for MeCl in soil and soil gas is already underway. This 

cleanup effort consists of a soil vapor extraction system that is removing MeCl and other VOCs 

present in the vadose zone beneath the RCRA cap and in the general vicinity of the TTF (Dow, 

1995). A pilot vapor extraction study at TTF concluded that vapor extraction was the most 

appropriate remediation method for the site and provided a plan for using existing and 

additional air monitoring wells for remediation (ERC, 1990). The results and recommendations 

of the pilot study served as the basis for development of the current remedial effort (Dow, 

1995). 

Recommendations 

0.32 Present efforts to cleanup soil beneath the RCRA cap should continue as described in 

Dow ( 1995). Dow reported that the current cleanup goal of 50 mglkg MeCI in soil could be 

achieved in the sandy soil after a period of approximately 1 month, but to achieve similar levels 

for clayey soils could take a year. The current cleanup goal for soil represents a relative 

removal in excess of 90 percent of the estimated mass of MeCl in the sandy soil (Dow, 1995). 

However, the extent that this cleanup effort will reduce the potential for the MeCl to 
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significantly impact groundwater at the site has not been ascertained. Thus, it is recommended 

that a final soil cleanup level be selected based on a reasonable likelihood that it would be 

protective against future groundwater contamination. Additional fate and transport studies and 

modeling may need to be conducted in order to predict these levels and assess their potential 

effects on groundwater in the underlying aquifer. 

0.33 Quantitative contaminant transport modeling predicting the fate and transport of MeCl in 

subsurface soil should be performed using site-specific information on the MeCl plume and on 

subsurface soil characteristics. The goal of this analysis would be to: 

• estimate the probability that MeCl might reach and contaminate 
groundwater under current site" conditions 

• estimate the potential extent (if any) of future MeCl contamination of 
groundwater under current site conditions 

• estimate a soil cleanup level that would be protective in the event that 
future groundwater contamination occurs 

0.34 The cleanup level estimated in the fate and transport modeling should be used as the 

target soil cleanup goal. Cleanup efforts should be designed to achieve the soil cleanup goal. 

Foil owing cleanup, sampling and analysis of subsurface soil should be performed to confirm 

that the target soil cleanup level has been achieved. 

0.35 Groundwater should continue to be monitored for MeCI during and after soil cleanup to 

confirm that the remedial action has successfully prevented groundwater contamination. If 

contamination reaches groundwater a trigger level at which corrective action would be taken 

should be determined. Potential trigger levels for MeCI include the maximum contaminant 

level, or MCL, (5 J.Lg/L) or a conservative risk-based concentration developed using an assumed 

downgradient receptor. 
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TABLE0-1 
STATISTICAL REVIEW OF SOD.. GAS MONITORING WELL FIELD SCREENING AND ANALYTICAL RESULTS 

TEMPERATURE TEST FACll..lTY 
RCRA FACll..ITY INVESTIGATION 

WIDTE SANDS MISSll..E RANGE, NEW MEXICO 

FIELD SCREENING RESULTS 
CONCENTRATION Maximum Concentration 

Compound (ugiL) Number of Sample! Number of Detections Average Median Maximum SampleiD 
I,I·Dichloroelbene 17 17 29 21 104 WSTF-0027·5080 

I,I·Dic:blorolblne 17 0 

Freons (quallllllive) 17 0 

Methylene Chloride 17 7 1584 449 4500 WSTF-9202-5092 

Chloroform 17 16 2 I 6 WSTF-9202-5092 
1,1,1· Trlchloroethllle 17 17 10 8 30 WSTF-9202-5092 

Trk:hloroetbene 17 17 17 12 49 WSTF-9202-~092 

Tettacbloroelbene 17 17 I~ 10 63 WSTF-9202-5092 

LABORATORY ANALYTICAL Rl TS 
CONCENTRATION Maximum Concentration 

Com_IJC)Ilnd (ppb) Number of Sample! Number of Detections AYerage Median Maximum SampleiD 
1,1,1· Trlchloroetbane 17 12 ~~7 780 7400 WSTF·OCIII·~~8 

1,1 .2.2· Tettacbloroethllle 17 0 
Freon 113 (1,1,2 Trichlcro-1,2,2-trilluoroethan) 17 0 

1,1,2-Trichloroelbane 17 0 

l,l·Dichloroethllle 17 4 103 8~ 230 WSTF-0019-~08~ 

l,l·Dichloroelbene 17 13 9198 7800 ~ WSTF-0027-~080 

1,2,4-Trlchlorobenzene 17 0 
1,2,4-Trlmethylbenzene 17 0 

1,2-Dibronwethane (EDB) 17 0 
I ,2-Dic:hloro-1,1 ,2,2-tellafluoroetbane 17 0 

I ,2-Dichlcrobenzene 17 0 
I ,2-Dk:hloroethllle 17 0 

1,2-DichloropiOJliiDC 17 0 
l.l.S· Trlmethylbenzene 17 0 

1,3-Dic:hlorobenzene 17 0 
1,4-Dk:hlcrobenzene 17 0 

2-Butancne 17 0 

2-llexanone 17 0 
4-Ethyl toluene 17 0 

4-Methyt-2-pemanone 17 0 

Acetone 17 0 

Benzene 17 0 

Benzyl chloride 17 0 
Bromodichloromethane 17 0 

Bromofonn 17 0 

Bromomethane 17 0 

Carbon disulfide 17 0 
Carbon tetrachloride 17 0 

Chlorobenzene 17 0 
Chlorodifluoromethane 17 0 

Chloroethane 17 0 

Chlorofonn 17 II 3~9 230 1400 WSTF-0027-~080 

Chloromethane 17 0 
Dibromochloromethane 17 0 

Dk:hlorodifluoromethane 17 0 
Ethylbenzene 17 0 

Hexachlorobutadiene 17 0 
Methylene chloride 17 8 67~7020 424000 42000000 WSTF-9202-~092 

Styrene 17 0 
Tetrachloroethene 17 12 4~79 3100 16000 WSTF-0027-5080 

Toluene 17 0 

Trlchloroethene (TCE) 17 13 ~~33 4100 17000 WSTF-0027-5080 
Freon II (Trichlorofluoromethane) 17 14 94~8 86~ 26000 WSTF-0027-5080 

Vinyl acetate 17 0 
Vinyl chloride 17 0 
Xylenes (total) 17 0 

cis-1.2-Dichloroethene 17 0 
cis-1.3-Dichloropropene 17 0 
trans-1,2-Dichloroethene 17 II ~04 300 1900 WSTF-0027-~80 

trans-1.3-Dichloropropene 17 0 
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TABLE0-2 
STATISTICAL REVIEW OF SHALLOW SOIL GAS ON-SITE FIELD ANALYTICAL RESULTS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WIDTE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Compound (ug!L) Number of samples Number of Detections Average Median Maximum SampleiD 

1,1-Dichloroethene 100 53 5 4 I5 WSTF-B039-5020 
1, I-Dichlorothane IOO 0 

1, I,I- Trichloroethane IOO 35 4 3 10 WSTF-B047-5020 
Tetrachloroethene IOO 27 3 3 8 WSTF-B047-5020 
Trichloroethene IOO 34 4 3 9 WSTF-B047-5020 

Methylene Chloride IOO 0 
Chloroform 100 0 
Freon- II IOO 69 I8 11 67 WSTF-B042-5020 

Freon- 113 IOO 6 59 3I I69 WSTF-B043-5020 
Freon- 502 IOO 0 
Freon- 22 IOO 0 
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TABLE0-3 
STATISTICAL REVIEW OF DEEP SOIL GAS ON-SITE FIELD ANALYTICAL RESULTS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WIDTE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Compound (ug/L) Number of Samples Number of Detections Average Median Maximum SampleiD 

I, I-Dichloroethene 9 5 11 I6 20 WSTF-DB04-5046 
I,I-Dichlorothane 9 

I, I, I- Trichloroethane 9 3 I2 I2 I6 WSTF-DB03-5047 
Tetrachloroethene 9 4 9 9 I8 WSTF-DB03-5047 
Trichloroethene 9 5 I6 I4 36 WSTF-DB03-5047 

Methylene Chloride 9 
Chloroform 9 2 3 2.5 3 WSTF-DB03-5047 
Freon-11 9 6 35 23 83 WSTF-DB03-5047 
Freon- Il3 9 I 20 20 20 WSTF-DB03-5047 

Freon- 502 9 
Freon-22 9 

n:\wsmr\rfirpt\ST AT2.XLS3/25/96 



TABLE0-4 
STATISTICAL REVIEW OF SOIL SAMPLE ANALYTICAL RESULTS FOR DEEP SOIL BORINGS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WlllTE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Number of Number of 

Compound (uglkg) samples Detections Average Median Maximum SampleiD 
1,1,1-Trichloroethane 111 

Freon 113 (1,1,2 Trichloro-1,2,2-trifluoroethane) 111 
1,1,2,2-Tetrachloroethane 111 

1,1,2-Trichloroethane 111 
1,1-Dichloroethane 111 
1,1-Dichloroetbeoe 111 
1,2-Dichloroetbane 111 

1,2-Dichloroetbeoe (total) 111 
1,2-Dichloropropane 111 
2-Butanooe (MEK) 111 

2-Hexanooe 111 
4-Metbyl-2-pentanooe (MIBK) 111 

Acetone 111 11 36 19 110 WSTF-SB12-2082 
Benzene 111 

Bromodichlorometbane 111 
Bromoform 111 

Bromometbane 111 
Carbon disulfide 111 

Carbon tetrachloride 111 
Cblorobenzene 111 
Chloroetbane Ill 
Chloroform 111 

Chloromethane Ill 
Dibromochlorometbane Ill 

Ethyl benzene 111 
Methylene chloride 111 6 279 so 1400 WSTF-SBI2-209S 

Styrene 111 
Tetracbloroetbeoe Ill 

Toluene Ill I 7 7 7 WSTF-SBOS-2074 
Trichloroetbeoe (fCE) 111 

Freon II (frichlorofluorometbane) 111 
Vinyl acetate 111 
Vinyl chloride 111 
Xylenes (total) 111 

cis-1,3-Dichloropropeoe 111 
traos-1,3-Dichloropropene Ill 
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1.1 BACKGROUND 

1.0 

INTRODUCTION 

1.1.1 Woodward-Clyde Federal Services (WCFS) under contract to the Tulsa District, U.S. 

Army Corps of Engineers (USACE) conducted a RCRA Facility Investigation (RFI) at the 

Temperature Test Facility (TTF) located within the White Sands Missile Range (WSMR). 

WSMR is a U.S. Army Installation under the jurisdiction of the U.S. Army Test and Evaluation 

Command (TECOM). The TTF is located just east of the WSMR Main Post area which is 

approximately 30 miles east of Las Cruces, New Mexico, and 40 miles north ofEI Paso, Texas 

(Figure 1-1 ). 

1.1.2 WSMR has conducted previous investigations at the facility including soil gas surveys, 

soil borings, soil sampling and analysis, and the installation and sampling of vadose zone (soil 

gas) monitoring wells and groundwater monitoring wells. These investigations conducted 

between 1985 and 1992 indicated that a plume of MeCI, with low concentrations of other 

solvents, existed from approximately the southwest comer of the former evaporation pond to 

the northeast comer of the TTF (GCL, 1987 and WSMR, 1992b). 

1.1.3 The objective of the RFI at the TTF is to supplement the information from previous 

investigations. This includes further delineation of the vertical and horizontal extent of 

contamination, identifying additional release sources, and providing sufficient data to complete 

the RFI Report and perform a Corrective Measures Study (CMS), if warranted. This objective 

was accomplished by reviewing the existing site data and by conducting additional RFI field 

investigation activities in June 1994 and March 1995. 

1.1.4 Specifically the RFI field investigation focused on the following objectives: 

• Evaluate potential contamination around the perimeter of the TTF building 
from leaky floor drains and pipelines 
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• Verify the extent of the MeCl contamination south of the former 
evaporative pond as originally characterized during the initial contamination 
assessment performed by Geoscience Consultants Ltd. (GCL, 1987) 

• Evaluate potential vertical and horizontal migration of volatile organic 
compounds (VOCs) away from the evaporative pond cap 

1.1.5 The RFI data collection activities were performed in two phases. In June 1994, soil gas . 
samples were collected from the 17 existing soil gas monitoring wells during the initial phase 

of investigation. These wells were sampled prior to the other investigation activities in order 

to further define the potential contaminants of concern. In March 1995, the second phase of 

the field activities included the collection and analysis of 100 shallow soil gas samples, 9 deep 

soil gas samples, 120 soil samples (one each from the 9 deep soil gas borings and the remainder 

from 12 deep soil borings), and groundwater samples from 4 existing RCRA groundwater 

monitoring wells. Table 1-1 presents a summary of the samples collected during the 

investigation and Table 1-2 cross references field sample numbers with laboratory sample 

numbers (see Section 3.11 for a discussion on sample labeling and identification). Figure 1-2 

depicts the sampling locations. 

1.1.6 Prior to field investigation activities, the project planning documents listed below were 

prepared and submitted for review and comment. Comments received from USACE, WSMR, 

the State of New Mexico, and USEPA Region VI were addressed and the documents revised 

and issued as Final in February 1995. Subsequent activities are being conducted in general 

accordance with these approved project planning documents: 

• Work Plan for the RCRA Facility Investigation at the Temperature Test 
Facility, White Sands Missile Range, New Mexico (WCFS, 1995a) 

• Field Sampling and Analysis Plan (FSAP) for the RCRA Facility 
Investigation at the Temperature Test Facility, White Sands Missile Range, 
New Mexico (WCFS, 1995b) 

• Chemical Data Acquisition Plan (CDAP) for the RCRA Facility 
Investigation at the Temperature Test Facility, White Sands Missile Range, 
New Mexico (WCFS, 1995c) 
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• Health and Safety Program Plan (HSPP) for the RCRA Facility 
Investigation at the Temperature Test Facility, White Sands Missile Range, 
New Mexico (WCFS, 1995d) 

1.1.7 The individual activities are further described in Section 2.0. 

1.2 PURPOSE OF REPORT 

1.2.1 This document presents the RFI Report which was prepared to document the RFI 

activities and findings by presenting a discussion of the previous investigations performed at 

the facility, a discussion of the RFI field work as described in the approved project plans, and 

a discussion of the field data and analytical results of samples collected during the RFI. The 

data were evaluated and analyzed to further define the contamination type, source or sources, 

extent, direction, rate of migration and distance the contamination has traveled at the facility. 

The data were also evaluated against established health and environmental criteria to determine 

the need for corrective measures. 

1.2.2 Prior to completing this RFI Report, the Data Validation and Summary Report (WCFS, 

1995e) organized and presented the RFI field and laboratory data in order to facilitate data 

assessment. This RFI Report was completed after comments related to the Data Validation and 

Summary Report were addressed and resolved. 

1.3 REPORT ORGANIZATION 

1.3.1 This section describes the organization and content of the RFI Report. A short 

description of each section of this report is presented below. 

• Section 1.0 provides an introduction to the TTF and WSMR, including 
history, geographical and physical descriptions, current operations, and 
summaries of previous investigations. 

• Section 2.0 summarizes the investigation activities which were performed 
at the TTF as part of this RFI. These investigations included shallow and 
deep soil gas sampling, subsurface soil sampling, soil gas monitoring well 
sampling and groundwater monitoring well sampling. The methodology and 
rationale for the field activities also are presented in this section. 
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• Section 3.0 presents the physical characteristics of the TTF and surrounding 
areas. The discussion includes information on physiography, meteorology, 
geology, and hydrology. 

• Section 4.0 summarizes the analytical results of the field sampling, and 
summaries the nature and extent of contamination. 

• Section 5.0 discusses contaminant fate and transport. The discussion 
includes contaminant persistence and mobility, screening of potential routes 
of the contamination, and contaminant migration. 

• Section 6.0 summarizes potential health and environmental effects. The 
section reviews the potential exposure routes, and possible human health 
and environmental effects related to the TTF. 

• Section 7.0 presents the summary and the conclusions of the RFI. 

• Section 8.0 contains references which are cited in the RFI Report. 

1.4 SITE BACKGROUND - WHITE SAND MISSILE RANGE 

1.4.1 WSMR covers an area of approximately 3,500 square miles and was established July 9, 

1945, as White Sands Proving Ground. WSMR is located in the Tularosa Basin, about 30 miles 

east of Las Cruces, New Mexico, and 40 miles north of El Paso, Texas (Figure 1-1). The 

overall facility provides support to the Army, Navy, Air Force, National Aeronautics and Space 

Administration, rocket, missile, and laser weapon technologies. 

1.4.2 This portion of the New Mexico desert was selected for the nation's first rocket center 

for several reasons: the land was already controlled or owned by the government, the area had 

almost year-round clear weather and unlimited visibility, the desert was sparsely populated, and 

it afforded relatively easy recovery of spent missiles. On July 16, 1945, the world's first 

atomic device was detonated, on the northern portion of the range, at an area now known as 

Trinity Site. Missile testing at the range began in September 1945 and its name was officially 

changed to WSMR in 1958 (WCFS, 1995a). 

1.4.3 WSMR represents the consolidation of six component parcels of land in the Tularosa 

Basin of central New Mexico which included: the Fort Bliss Transfer Area, Alamogordo 

Bombing Range, San Andres National Wildlife Refuge, Jomada Experimental Range, and 
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Ordnance/California Institute of Technology Area. This land consolidation was known as the 

Department of Defense "Integrated Range." In May 1952, all public lands in the Integrated 

Range were placed under the responsibility of the Department of the Army. In 1963, the Air 

Force transferred all its leases to the Army with the exception of the Holloman Supplemental 

Area and Holloman Air Force Base. At present, the WSMR occupies an area of approximately 

3,500 square miles (WCFS, 1995a). 

1.4.4 The range headquarters (the Main Base) of the WSMR is located in Dona Ana County, 

New Mexico in the southwestern part of the Tularosa Basin. The TTF is located 2.5 miles east 

of the Main Post and lies at an elevation of approximately 4,030 feet above sea level. 

1.5 SITE BACKGROUND- TEMPERATURE TEST FACILITY 

1.5.1 The TTF was designed to simulate extreme weather conditions by inducing a wide range 

of temperature and climatic variations including freezing rain. Materials and equipment are 

tested under these extreme conditions to determine their capabilities under climatic duress. The 

contract for construction of the TTF was awarded by the U.S. Army Corps of Engineers on 

September 25, 1981 and construction was completed in early 1984. 

1.5.2 In July 1983, prior to beneficial occupancy by WSMR personnel, releases of the 

refrigerant methylene chloride (MeCl) began occurring at the facility due to faulty seals. These 

releases of MeCI were collected by the floor drain system and subsequently transferred to a 

high density polyethylene (HDPE) (Warner, 1995) lined surface evaporation pond located east 

of the TTF building. The evaporation pond was not engineered to receive significant quantities 

of solvent laden wastewater and in January 1985 TTF personnel discovered the evaporation 

pond liner had failed, allowing the release of solvent contaminated process water into the 

underlying soils. The evaporation pond was subsequently removed from use and closed by 

constructing a RCRA cap over the evaporation pond and surrounding area (WSMR, 1992b ). 

Since that time a stainless steel evaporation pond has been used to contain process wastewater 

(WSMR, 1992b ). It has also been reported that sporadic discharges from the expansion tank 

and a relief valve resulted in additional releases of MeCl (GCL, 1987). 

1.5.3 The TTF is comprised of primary and secondary cooling systems. The primary cooling 

system is located entirely within the TTF building. Refrigerants used in the primary cooling 
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system include Freon 22 and Freon 503. Freon 113 also has been used at the TTF mainly as 

a cleaning agent (WSMR, 1992b). 

1.5.4 The secondary cooling system, which includes units both inside and outside the TTF 

building, is a closed pressurized loop including numerous expansion and storage tanks. 

Refrigerants were also used in the secondary cooling system as a heat transfer medium (brine). 

The brine flows directly through the heat exchangers in order to control the temperature of the 

two large test chambers. Approximately 15,000 gallons of fluid are required for the three brine 

loops (hot, cold, ambient). Prior to 1991, MeCl was used extensively for this purpose 

(secondary cooling system brine). The MeCl was stored in underground tanks immediately east 

of the TTF building (Figure 1-3). These tanks were part of a "closed loop" system designed 

to permit the recirculation and reuse of the· refrigerant. 

1.5.5 All tanks are pressurized during the facility operations except for the relief tank, which 

receives the flow from relief valves located along the pressurized system within the building 

and stores the refrigerant for reuse. The relief tank was pumped periodically, and the 

refrigerant from it returned to the system via a small process tank located inside the TTF 

building (WSMR, 1992b). 

1.5.6 Originally, wastewater generated by freezing rain experiments and other processes was 

piped by gravity flow from floor drains in the TTF building into a 1,050 gallon interceptor tank 

about 150 feet southeast of the building (Figure 1-3). From there the wastewater was drained 

to a 10,000-square foot surface area, HDPE-lined evaporation pond located approximately 

200 feet east of the TTF building (Figure 1-3). Non-process wastewater (sewage) from the 

facility was piped to a drain field north of the evaporation pond (WSMR, 1992b ). 

1.5.7 In 1991, as part of a major redesign of the TTF, MeCl was replaced with Sylthermnt as 

the heat transfer medium for the secondary cooling system. Syltherm T>l is considered an 

"environmentally safer" heat transfer medium (WSMR, 1992b). As a part of the redesign, other 

operational modifications were also undertaken. The closure of the original HDPE-lined 

wastewater evaporation pond was completed in 1988 by installing a RCRA cap. The closure 

included removing the pond and installing a RCRA cap over the site which extends 320 feet 

east of the TTF building. The cap consists of a 2-foot layer of compacted clay topped with 

2 inches of sand, a flexible synthetic membrane barrier, 2 more inches of sand, a 1-foot thick 
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stabilized aggregate drainage layer, and a 2-inch thick surface layer of crushed rock (USACE, 

1993). 

1.5.8 Figure 1-2 shows the limits of the RCRA cap. The RCRA cap, which is located east 

of the TTF building, extends from the asphalt pad west to the perimeter fence and from the 

south culvert north to the north culvert. 

1.6 SUMMARY OF PREVIOUS INVESTIGATIONS 

1.6.1 The following sections present discussions of previous investigations pertaining to the 

TTF. Included in chronological order are the summaries from previous investigations 

conducted by Southwest Engineering (Section 1. 7), Geoscience Consultants Ltd. (GCL, 1987) 

(Section 1.8), Bath & Associates, Inc. (1989) (Section 1.9), ERC Environmental and Energy 

Services ( 1990) (Section 1.1 0), and Cortez III Environmental Services (1992a and 1992b) 

(Section 1.11 ). 

1.7 SUMMARY OF PREVIOUS INVESTIGATIONS- SOUTHWEST ENGINEERING 

1. 7.1 In response to the release of potentially contaminated process wastewater into the 

subsurface, soil borings were completed by Southwest Engineering Inc. under the direction of 

WSMR personnel. Nine soil borings were completed by Southwest Engineering of Las Cruces, 

New Mexico (Figure 1-4) in the vicinity of the evaporation pond. Analytical results from these 

borings indicated that MeCl was present in the alluvial units underlying the site. The highest 

concentrations were generally isolated in the silty and clayey strata between 50 and 75 feet 

below ground surface (bgs) (GCL, 1987). 

1.8 SUMMARY OF PREVIOUS INVESTIGATIONS- GEOSCIENCE CONSULTANTS 

LTD. 

1.8.1 Following the initial borings completed by Southwest Engineering, Inc., Geoscience 

Consultants, Ltd. (GCL) commenced a phased field investigation program to perform an 

additional contamination assessment. The purpose of the GCL assessment was to define the 

lateral and vertical extent of contamination, to estimate the volume of contaminants in the soil, 

and evaluate if groundwater beneath the facility had been contaminated. GCL initiated their 
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study in June 1985 and completed the Final Contamination Assessment Report in May 1987 

(GCL, 1987). 

1.8.2 GCL approached the contamination assessment in three phases. The initial phase 

involved a soil gas survey. The second phase consisted of a shallow and deep borehole 

sampling program. The final phase involved the installation of vadose zone monitoring wells, 

and the installation and sampling of groundwater monitoring wells. 

1.8.3 Soil Gas Survey: During June and July 1985, a shallow soil gas survey was conducted 

in the vicinity of the evaporation pond and the TTF building. The primary objectives of the 

soil gas survey were to define the concentrations of contaminants in the shallow soil gas and 

delineate their extent surrounding the evaporation pond. Soil gas samples were collected from 

a total of 50 locations from a depth of 5 to 6 feet bgs in the vicinity of the TTF (Figure 1-5). 

The soil gas survey indicated that contamination existed beneath the site from at least four 

compounds; MeCl, TCE, TCA and PCE. The highest concentrations of MeCl detected (270 and 

750 JLg/L) in the shallow soil gas were at sampling locations near the southwest corner of the 

evaporation pond. In the area northwest of the evaporation pond, between the pond and the TTF 

building, soil gas analysis for MeCl was inhibited by the presence of an unidentified component 

which eluted slightly before MeCl in the gas chromatograph (GC) column. The component 

was suspected to be Freon 11. Freons were known to have been used at the TTF. Because of 

the interference the detection limit for MeCl was elevated to 20 JLg/L for points near the TTF 

building. No MeCl was detected above this elevated detection limit but the possibility of MeCl 

contamination outside the minimum contour line presented by GCL could not be ruled out. 

1.8.4 In addition to MeCl, three other chlorinated hydrocarbons (TCA, TCE, and PCE) were 

detected during the GCL shallow soil gas investigation. TCA was present at concentrations of 

up to 200 JLg/L beneath the evaporation pond. TCA was also detected at 90 JLg/L near a relief 

valve approximately 100 feet east of the TTF building. The detected TCA plume extent was 

estimated to be greater than the MeCl plume. Both TCE and PCE were also found in the 

shallow soil gas at slightly lower concentrations than TCA. As with TCA, the highest 

concentrations of TCE and PCE detected were beneath the southern end of the evaporation pond 

and near the relief valve. 
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1.8.5 Soil Boring Program and Installation of Vadose Zone Monitoring Wells: From the 

information gained in the soil gas investigation, GCL located 19 boreholes to define the vertical 

extent of contamination as well as to more precisely define the site stratigraphy (Figure 1-4). 

The borings were also intended to confirm the lateral extent of contamination indicated by the 

soil gas investigation. During Phase I drilling, 12 boreholes (10 through 21) were completed 

to depths of 100 feet bgs. Boring locations were selected based on the location of process 

equipment at the TTF, data from the soil gas survey, and data from soil borings 1 through 9 

previously installed by Southwest Engineering. The objective of Phase I drilling was to: 

• investigate the extent of subsurface contamination 
• correlate subsurface contamination and site geology 
• install soil gas monitoring wells to permit vadose zone monitoring over time 
• provide additional data to aid in the selection of Phase II borings if required 

1.8.6 Soil samples taken from the borehole at 2.5 foot intervals were analyzed by the WSMR 

chemical laboratory for MeCI, TCA, TCE, and PCE. Split samples were also sent to an outside 

analytical laboratory for QA/QC purposes. The analytical results from these boreholes 

necessitated the second phase of drilling. 

1.8.7 Phase II drilling consisted of installing 7 boreholes (22 through 27 and 29). Phase II 

borings included 2 borings to a depth of 200 feet bgs, 1 boring to a depth of 150 feet bgs, and 

4 borings to a depth of 100 feet bgs. Soil samples from these borings were also submitted for 

the analysis of MeC1, TCA, TCE and PCE. 

1.8.8 During Phase I and Phase II drilling, 14 of the 19 boreholes drilled were completed as 

soil gas monitoring wells. However, 4 of these soil gas monitoring wells were removed during 

the installation of the RCRA cap. The removed wells included soil gas monitoring wells 10, 

12, 13, and 26. 

1.8.9 The GCL study preliminarily identified 9 alluvial units m the upper part of the 

unsaturated zone at the TTF. GCL reported that in general the units displayed a shallow dip 

toward the southeast; however, the contacts between the units were irregular and the units 

varied widely in thickness across the length and width of the site. 
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1.8.10 The nature of the alluvial fill was typified by the various lithologies identified in the 

log of borehole 22 which was installed to 200 feet bgs at the west edge of the former . 

evaporation pond. There it was reported that approximately 40 percent of the total depth 

consisted of predominantly sandy material, about 30 percent was predominantly silty material, 

and approximately 30 percent was predominantly clay. GCL reported that mixtures of several 

size classifications within stratigraphic units was common (GCL, 1987). 

1.8.11 The results of the GCL study showed that MeC1 was the compound present in the 

subsurface soils with the highest frequency of detection and highest concentrations. TCA, TCE 

and PCE were also present but generally at concentrations of an order of magnitude lower than 

MeC 1. GCL concluded that the primary MeC 1 plume was centered beneath the southwest 

comer of the evaporation pond and a secondary plume was centered beneath the expansion 

tanks adjacent to the east wall of the TTF. The maximum MeC1 concentration observed within 

the primary plume was 678 ppm at a depth of 65 to 75 feet bgs. The secondary plume had a 

maximum MeC 1 concentration of 18 ppm at approximately the same depth. Maximum 

concentrations were centered in the stratigraphic units containing a high percentage of clay and 

fines. 

1.8.12 GCL also reported that a small amount of MeC1 had penetrated to depths greater than 

100 feet bgs. MeCl was observed at depths between 137.5 feet and 195 feet bgs in 

borehole 22. The maximum concentration reported below 100 feet bgs was 0.099 ppm at a 

depth of 152.5 feet bgs. Although these minor concentrations were observed at depths greater 

than 1 00 feet bgs, GCL concluded that downward spread of the contamination had been 

restricted by the low-permeability clay rich alluvial layer present from 50 to 100 feet bgs. 

1.8.13 Installation of Groundwater Wells: Four RCRA groundwater wells (Figure 1-4) and 

one exploratory piezometer were installed by GCL in September 1986. Contamination by 

MeCl, TCA, TCE or PCE was not observed in the groundwater which lies at a depth of over 

200 feet bgs. 

1.9 SUMMARY OF PREVIOUS INVESTIGATIONS- BATH & ASSOCIATES, INC. 

1.9.1 A leak and cathodic protection test was conducted at the TTF on December 27 and 28, 

1989, by Bath & Associates, Inc. for Dynaspan Services Company (Bath, 1989). The purpose 

N:\WSMRIRFIRPl\RFIRPT.DCC 03/28/96 9:07am 1-1 Q 



of the drainage system leak test was to ensure that the drainage system was a completely closed 

system and that no MeCl could escape into the ground. Bath & Associates witnessed a leak test 

on the complete facility drainage system including the interceptor tank, underground storage 

tank and 90-foot diameter above-ground tank. They also witnessed a test of the cathodic 

protection system for the 90-foot diameter above-ground tank. 

1.9.2 Pneumatic pressure tests conducted on the piping system revealed leaks. A standing water 

test on the interceptor tank indicated the presence of leaks. A pneumatic test of the holding tank 

did not reveal leaks, but was not conclusive. Visual inspection of the evaporation pond revealed 

no observable flaws. 

1.9.3 Bath & Associates, Inc. concluded that at least some portions of the system were leaking 

and that more thorough testing was required to ascertain whether other portions of the system 

were free from leaks. 

1.10 SUMMARY OF PREVIOUS INVESTIGATIONS- ERC ENVIRONMENTAL AND 

ENERGY SERVICES CO. 

1.10.1 A pilot vapor extraction study (VES) designed to evaluate the vapor extraction of MeCl 

at the TTF was performed by ERC Environmental and Energy Services Co., (ERC, 1990). The 

pilot study was conducted over a 5-day period, within which five different 

extraction/observation arrays were tested. Data pertaining to the chemical composition and flow 

characteristics of soil air were collected in order to recommend design criteria for a full-scale 

remediation system. During the pilot study, soil gas monitoring well ERC-1 was installed 

(Figure 1-4). The ERC pilot study concluded that vapor extraction was the best method of 

remediation for the site and provided a plan using existing and additional air monitoring wells 

for remediation. 

1.11 SUMMARY OF PREVIOUS INVESTIGATIONS - CORTEZ III 

ENVIRONMENTAL SERVICES 

1.11.1 A study was conducted to determine the possible movement of the existing MeCl 

contamination towards groundwater or if the presence of numerous clay layers had impeded the 

downward movement of the MeCl at the TTF (Coretz III, 1992a and 1992b ). The study was 

N:\WSMR\RFIRPl\RFIRPT.DCC 03/28/96 9:07am 1-11 



conducted in September and October of 1992 by Cortez III Environmental Services, Engineers 

from New Mexico State University, and the WSMR MTD-AA Chemistry Laboratory. 

1.11.2 Two air monitoring wells (9201 and 9202) were completed in the vicinity of the former 

evaporation pond (Figure 1-4). The initial boring (920 1) was terminated at 120 feet below 

ground surface (bgs). MeCl was detected beginning at 70 feet bgs and in every 2.5-foot sample 

interval to the 120 feet bgs, the termination depth. A maximum concentration of 583 mg/kg 

was reported at 77.5 feet bgs and a concentration of 2.3 mg/kg was reported in the bottom of 

the boring. Cortex III concluded that the concentrations of methylene chloride were detected 

at expected concentrations and within the same lithologic unit. 

1.11.3 The second boring (9202) was terminated at 100 feet bgs. MeCI was initially detected 

at 57.5 feet bgs at a concentration of 0.02 mglkg. The maximum MeCI concentration 

( 183 mglkg) was observed at 80 feet bgs and the bottom of the boring had a concentration of 

51.4 mglkg. Cortez III concluded that it was not possible, with the information that was 

received from borehole 9202, to make any determination of the origin, areal extent, or amount 

of methylene chloride near the TTF building, but that there was contamination near the TTF 

building that was not determined during the 1985 contamination assessment. Cortez III 

identified three possible sources: the contamination could be from the main plume moving in 

an unexpected direction, an undefined contamination moving out from under the TTF building, 

or an additional source of contamination which occurred after the assessment in 1985. The 

Cortez III reports did not conclude whether MeCl contamination was or was not migrating 

towards groundwater. 

1.12 SUMMARY OF CURRENT FIELD ACTIVITY- DOW ENVIRONMENTAL 

1.12.1 In March 1995, Dow Environmental, Inc., (Dow) initiated soil vapor extraction for the 

removal of the MeCl and other VOCs present in the vadose zone in the area of the original 

evaporation pond. The study is currently on-going (Dow, 1995). 
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2.1 SURFACE FEATURES 

2.0 

PHYSICAL CHARACTERIZATION 

2.1.1 The terrain of WSMR ranges from desert flats to rugged mountains. Most of the 

mountainous area is very steep, broken land which is predominantly covered with rock. Most 

surface drainage is toward the center of the range in the vicinity of Lake Lucero and the Alkali 

Flats. A perennial surface water stream is created by effluent from a sewage treatment plant 

located five miles east of the Main Post sewage treatment plant. 

2.1.2 The TTF lies at an elevation of approximately 4,010 feet above mean sea level (m.s.l.) 

in the southwestern part of the Tularosa Basin. The average slope of the land surface at the 

TTF is approximately 1 percent to the east. 

2.2 METEOROLOGY AND CLIMATOLOGY 

2.2.1 The climate of the southern Tularosa Basin is arid to semi-arid with average annual 

precipitation of about 8 inches per year. Most of the rain is produced by local convective 

thunderstorms during the summer months. At the White Sands National Monument, 30 miles 

northeast of the TTF, average annual precipitation is 8.11 inches, 4.68 inches of which is 

recorded during the months of June through September; mean annual snowfall is 2.3 inches. 

At Las Cruces, 20 miles southwest of the TTF and southwest of the Organ Mountains, average 

annual precipitation is 8.49 inches, 5.12 inches of which falls during June through September; 

mean annual snowfall is 3.3 inches. Mean monthly temperatures at White Sands National 

Monument range from 39.7 degrees Fahrenheit in December to 80.6 degrees Fahrenheit in July; 

those at Las Cruces range from 41.6 degrees Fahrenheit in January to 79.5 degrees Fahrenheit 

in July (GCL, 1987). 

2.2.2 At the WSMR Main Post, snowfall is infrequent, although heavy snows have occurred. 

With an average rainfall of only 10.8 inches, mostly occurring during late summer as 

thunderstorms, often accompanied by hail, it is considered a dry area (WSMR, 1992b ). Intense 

localized storms have caused flash flooding in the past. The average summer high temperature 
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is 92 degrees Fahrenheit with lows of about 65 degrees Fahrenheit. During the winter months 

(December through February), the average high is 57 degrees Fahrenheit, with an average low 

of 36 degrees Fahrenheit. Average annual humidity is 37 percent. 

2.2.3 Wind is a significant climatic factor at WSMR, especially from February through May. 

The prevailing southerly winds blow unimpeded across the desert and at times reach gale 

proportions. Wind storms may last for days in the spring. 

2.2.4 Very little surface water exists on WSMR due to the low precipitation and high 

evaporation rates. An exception is during intense localized storms during which flash flooding 

can occur. The TTF area is not within the 100-year flood plain. Surface drainage in the region 

originates in the mountains and flows across the alluvial fans to the basin floor. This drainage 

terminates in Lake Lucero, the lowest portion of the basin. Accumulations of storm run-off in 

natural depressions on the bolson surface provide recharge for the primary aquifer in the Main 

Post area. Although the local drainage courses are oriented toward the center of the basin, the 

regional drainage is to the south. 

2.2.5 Salt Creek originates at the southern end of the Oscura Mountains and empties into the 

Alkali Flats. Three Rivers Creek originates in the Sacramento Mountains east of WSMR and 

also terminates in the Alkali Flats. These two creeks and several smaller creeks are dry except 

immediately following excessive rainfall or snow melt in the mountains. One large spring 

(Mal Pais Spring) on the southwest edge of the eastern lava flow discharges to the basin floor. 

Lake Lucero contains gypsum water and the Mal Pais Spring is saline. None of the surface 

water on the Installation is potable. 

2.3 REGIONAL GEOLOGY 

2.3.1 WSMR lies within the Mexican Highland section of the Basin and Range Province. This 

physiographic section is characterized by a series of tilted fault blocks forming longitudinal, 

asymmetric ridges or mountains, and broad intervening basins. The major portion of WSMR 

lies within the Tularosa Basin which is a down faulted graben about 6,500 square miles in area 

in the eastern part of the province; the northwest portion lies within the Jornada del Muerto 

Basin. The TTF is located in the southwestern part of the Tularosa Basin. The Tularosa Basin 

is bounded on the west by the Organ and San Andres Mountains, which are separated by St. 
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Augustine Pass. Approximately five miles further to the northeast are the Oscura Mountains 

which extend to the northern range boundary. The eastern limit of Tularosa Basin lies just 

outside WSMR proper, and is formed from north-to-south by the Jicarilla, Sierra Blanca and 

Sacramento Mountains. The TTF lies near the mouth of a structural embayment which 

separates the Organ Mountains and the San Augustin Mountains on the southwestern margin 

of the basin. 

2.3.2 The Precambrian granite and quartzite basement complex is overlain by Pennsylvanian 

age rocks in the northern third of the WSMR area and early Paleozoic rocks in the southern 

two-thirds of the WSMR. Rocks of Permian age overlie the Pennsylvanian rocks, possibly 

disconformably. Triassic age strata lie, apparently conformably, on the Permian rocks. A thick 

sequence of Cretaceous age rocks overlie Triassic rocks and generally is best exposed in the 

eastern and northwestern parts of the area. 

2.3.3 Tertiary and Quaternary sediments in the Tularosa Basin were derived by weathering, 

principally from Paleozoic and Mesozoic age rocks. These deposits generally have a chemical 

and mineralogic character similar to those of the rocks from which they were derived. 

2.3.4 Five Quaternary-age depositional units have been defined within the Tularosa Basin (Orr 

and Myers, 1986). The uppermost unit consists of alluvial fan deposits, which dominantly 

border the basin. The underlying units consists of fluvial-eolian gravel, sand and clay deposits. 

The third unit is composed of thick lacustrine deposits occurring surficially in the northern parts 

of the basin, and at depth in the south. The underlying fourth unit is the playa/evaporite 

deposits of the Lucero Lake area. The basal Quaternary unit is an extensive coarse-grained 

deposit which was penetrated in the lower 2400 feet of a stratigraphic test boring T -14 at 

WSMR (ERC, 1990). 

2.4 SITE GEOLOGY 

2.4.1 As discussed in Section 2.3, Regional Geology, sediments underlying the TTF are bolson 

deposits consisting of playa, eolian, fluvial, and distal alluvial fan deposits. The alluvial fans 

emanated from the Organ Mountains located approximately 4 miles west of the site. The silts, 

sands, and gravels of the bolson deposits (generally porous) are interbedded with clays. 

Relatively thick lenses of clays and silts may have been deposited in closed basins containing 
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dry lakes (playas), such as Lake Lucero located north of the TTF. Older soil horizons 

(paleosols) may be recognized locally as fine-grained caliche layers or oxidized zones, or by 

the presence of root molds. Nine bolson fill units were defined in the upper approximately 

100 feet part of the unsaturated zone at the TTF during previous investigations (GCL, 1987). 

Depth to groundwater in the site area is approximately 210 feet bgs. 

2.4.2 During the March 1995 field operations, a total of 21 soil borings were drilled using the 

HSA drilling method and sampled. The locations of the 21 soil borings are presented on 

Figure 2-1. As discussed in Section 3.5, 9 deep soil gas borings (DBOI through DB09) were 

advanced to the lower part of Unit 3 for the purpose of collecting one deep soil gas sample and 

one soil sample for analysis from each of the borings. The deep soil gas boring depths ranged 

from 41.4 feet (DB06) to 52 feet bgs (DB05). 

2.4.3 Eleven deep soil borings (SBOI through SB11) were advanced to the top of Unit 9 for 

the purpose of collecting soil samples for chemical analyses and geotechnical testing. These soil 

boring depths ranged from 75 feet to 82.5 feet bgs. A twelfth soil boring, SB12, was advanced 

to a depth of 152.5 feet bgs (auger refusal) for the purpose of collecting soil samples for 

chemical analyses and determine the vertical extent of the contamination in the soils. The results 

of the chemical analyses are discussed in Section 4.8. 

2.4.4 Soil cores were collected continuously with the 5-foot split-barrel sampler from each of 

the 21 borings. The core lithologies were described in accordance with ASTM D2488-90 and 

screened with the FID for the presence of VOCs. The highest FID reading for each core 

segment, along with the lithological descriptions, were recorded on the respective soil boring 

record forms. The completed soil boring forms are presented in Appendix A. An additional 

8 bolson fill units were tentatively identified in soil boring SB12 which penetrated to 152.5 feet 

bgs. 

2.4.5 Unit 1 is generally described as a medium to coarse-grained poorly graded sand 

becoming a well graded sand at a depth of approximately 5 feet bgs which extended to a depth 

of approximately 20 feet bgs. One sample was collected for geotechnical analysis from the 

basal portion of Unit 1 in boring SB01 which is located in the northwestern portion of the TTF 

site. This geotechnical sample was classified as a fine to coarse-grained poorly graded sand 
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(SP-SM) with a trace of silt and gravel. The sample had a water content of 3.5 percent, a 

uniformity coefficient of 10.7, and a D10 size of 0.075 mm. 

2.4.6 Unit 1 is underlain by approximately 8 feet of Unit 2 that is generally described as a lean 

clay to lean clay with sand. Unit 2 occurs from approximately 20 feet to 25 feet bgs. One 

sample was collected for geotechnical analysis from Unit 2 in boring SB03 which is located in 

the southeastern portion of the TTF site. This geotechnical sample was classified as fine to 

coarse-grained silty clayey sand (SC) with a water content of 8.2 percent. 

2.4. 7 Unit 2 is underlain by approximately 30 feet of Unit 3 which extends to a depth of 

approximately 55 feet bgs. Unit 3 has been subdivided into upper and lower subunits. Upper 

subunit of Unit 3 generally consists of fine to coarse-grained well graded sand with varying 

amounts of caliche cement and nodules. Lower subunit of Unit 3 is generally a fine to 

coarse-grained poorly graded to well graded sand with no caliche. One sample was collected 

for geotechnical analysis from the lower subunit of Unit 3 in boring SB01 which is located in 

the northwestern portion of the TTF site. This geotechnical sample was classified as a fine to 

coarse-grained silty sand (SM). The sample had a water content of 6.9 percent. 

2.4.8 Units 1, 2, and 3 appear to be continuous, flat-lying units that have a uniform combined 

thickness of approximately 55 to 60 feet within the TTF site as illustrated on Geological Cross 

Sections A-A' and B-B', Figures 2-3 and 2-4 respectively. The lines of the geological cross 

sections are presented on Figure 2-2. 

2.4.9 Unit 3 is underlain by Unit 4 in the north and northeastern portions of the TTF site 

(borings SB02, SB04, and SBll); Unit 5 in the western, southwestern, and eastern portions of 

the TTF site (borings SBOI, SB03, SB06, SB07, SB08, SB10, and SB12); and by Unit 6 

(boring SB05) and Unit 7 (boring SB09) in the most southwesterly portion of the TTF site. 

Figure 2-5 presents a subcrop map of the units underlying Unit 3 in the area of the TTF. 

Progressively older lithological units immediately underlie Unit 3 in a southwesterly direction. 

2.4.10 The lithology of Unit 4 is generally a sandy lean clay to silt. Unit 4 was present in 

three borings (borings SB02, SB04, and SB 11) which were located along the north and 

northeastern portions of the TTF site as illustrated on Figure 2-5. Unit 4, when present, 

extends to depths ranging from 52 to 62 feet bgs. Unit 4 apparently is thickest (approximately 
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6 feet thick) where Units 5 through 9 are structurally low as shown by the data from soil gas 

monitoring well borings 22 and 29 on Cross Sections A-A' and soil gas monitoring well boring 

27 on Cross Section B-B'. Unit 4 is interpreted to be playa deposit that was deposited within 

the structurally low area. One sample was collected for geotechnical analysis from Unit 4 in 

boring SB04 which is located in the northwestern portion of the TTF site. This geotechnical 

sample was classified as a silty fine to coarse-grained silty sand (SM) with a trace of fine 

gravel. The sample had a water content of 3 percent, a uniformity coefficient of 29.4, and a 

D10 size of 0.0085 mm. 

2.4.11 Unit 5 is generally a lean clay to sandy lean clay. Unit 5 was present in all borings 

except soil borings SB05 and SB09 which were located in the southwesterly portion of the site. 

As in Unit 4, Unit 5 is interpreted to be playa deposit and is apparently thickest (approximately 

10 feet thick) where Units 6 through 9 are structurally low. Unit 5 extends to depths ranging 

from approximately 59 feet to 67 feet bgs. One sample was collected for geotechnical analysis 

from Unit 5 in boring SB03 which is located in the southeastern portion of the TTF site. This 

geotechnical sample was classified as a fat clay (CH) with some fine to coarse-grained sand. 

The sample had a soil moisture content of 23.9 percent, a liquid limit of 69, and a plastic limit 

of27. 

2.4.12 The lithology of Unit 6 is a silty sand to poorly graded sand. Unit 6 was present in all 

but boring SB09. Unit 6 also is thickest (approximately 8 feet thick) where Units 7 through 

9 are structurally low. Unit 6 extends to depths ranging from approximately 55 feet to 75 feet 

bgs. 

2.4.13 One sample was collected for geotechnical analysis from Unit 6 in boring SBOl which 

was located in the northwestern portion of the TTF site. This geotechnical sample was 

classified as a sandy silty clay (SM) with a water content of 13.8 percent, a liquid limit of 31, 

and a plastic limit of 16. Unit 6 is underlain by Unit 7 in most of the site area with the 

exception of the northeastern portion of the TTF site (boring SB11) where Unit 6 is underlain 

by Unit 9. 

2.4.14 The lean clay to sandy lean clay of Unit 7 contains caliche nodules, caliche cement, and 

root molds. Unit 7 ranges in thickness from approximately 6.5 feet to 24 feet and extends to 

depths of approximately 70 feet to 92 feet bgs. As in the units discussed above, Unit 7 is 
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thickest (approximately 24 feet) where Units 8 and 9 are structurally low in the TTF area of 

the former evaporative pond. One sample was collected for geotechnical analysis from Unit 

7 in boring SB03 which is located in the southeastern portion of the TTF site. This 

geotechnical sample was classified as clayey silt (MH) with a water content of 25.2 percent, 

a liquid limit of 60, and a plastic limit of 32. Unit 7 is underlain by Unit 8 in most of the site 

area with the exception of the northeastern portion of the site (boring SB 11) where Units 7 and 

8 are absent. 

2.4.15 Unit 8 consists of silt, silty sand, and fine to medium-grained poorly graded sand. The 

sand generally has a uniform thickness of approximately 7.5 feet across the site area. Unit 8 

extends to depths ranging from approximately 73 feet to 96 feet bgs. One sample was collected 

for geotechnical analysis from Unit 8 in boring SB01 which is located in the northwestern 

portion of the TTF site. This geotechnical sample was classified as a fine-grained poorly 

graded sand (SP) with a trace of medium-grained sand and silt. The sample had a water 

content of3.3 percent, a uniformity coefficient of 1.87, and a D 10 size of0.16 mm. Unit 8 was 

underlain by Unit 9 in all of the borings in the site area. 

2.4.16 Unit 9 is a lean clay with some manganese staining, waxy appearance, and fractures 

(possibly desiccation cracks). Borings SBOI through SB11 penetrated only the upper portion 

of Unit 9. Boring SB12 penetrated 19 feet into Unit 9 and was the only boring installed during 

this investigation to fully penetrate Unit 9. Only two of the previously drilled borings (22 and 

29) fully penetrated Unit 9. Unit 9 was reported to be approximately 4 feet and 9 feet thick 

in borings 22 and 29, respectively. Structurally the top of Unit 9 was generally 20 feet or more 

lower in borings 22, 27, and 29 (shown on Cross Sections A-A' and B-B') to the top of Unit 9 

in borings SBOI through SB12. The portion of the site in which Unit 9 is structurally low is 

elongated in an east-west direction and passes through the former evaporative pond area as 

illustrated by the structural contour map of the top of Unit 9 (Figure 2-6). However, the base 

of Unit 9 appears to be generally flat-lying throughout the site as illustrated on Cross 

Section A-A' (borings SB12 and 22). This indicates that the upper portion of Unit 9 was 

probably removed by erosion prior to the deposition of the overlying units. One sample was 

collected for geotechnical analysis from Unit 9 in boring SB03 which is located in the 

southeastern portion of the TTF site. This geotechnical sample was classified as a lean clay 

(CL) with a trace of medium-grained sand. The sample had a water content of 18 percent, a 

liquid limit of 43, and a plastic limit of 24. 

N:\WSMR\RFIRPTIRFIRPT.DCC 03/28/96 9:07am 2-7 



2.4.17 Units 10 through 17 (penetrated by boring SB12) consisted of alternating beds 

approximately 5 feet thick of poorly graded sand/silty sand/silt with lean clay. Boring SB 12 was 

advanced to a total depth of 152 feet into Unit 17 before encountering auger refusal. 

2.4.18 These units are generally consistent with those described by GCL (GCL, 1987). 

2.5 REGIONAL HYDROGEOLOGY 

2.5.1 The primary aquifer in the Main Post area is a wedge-shaped unconfined aquifer in the 

bolson deposits of the Tularosa Basin. Of particular significance to the groundwater resources 

of the Main Post area is the re-entrant or indentation of a large alluvial apron into the Organ 

Mountains. Seemingly, this re-entrant has entrapped a larger quantity of freshwater than 

commonly occurs along the mountain front, and is a major groundwater source for the Main 

Post area. Recharge for the aquifer is supplied by drainage from the alluvial fans and 

infiltration of storm run-off in natural depressions on the bolson surface. Beneath and to the 

east of the freshwater wedge, the groundwater is saline. The central part of the Tularosa Basin, 

east of the Main Post, contains saline water. The source ofthe groundwater at WSMR is from 

precipitation, of which only 25 percent reaches the saturated zone. Yearly precipitation ranges 

from less than 7 inches in the Tularosa Basin to 25 inches in the higher mountains. At present, 

the only groundwater use within 5 miles of the TTF is the WSMR Main Post well field, located 

upgradient about 3 miles northwest of the TTF. 

2.5.2 The natural groundwater flow direction in the Main Post Area is to the east, toward the 

center of the valley. In the Main Post area, groundwater flow is greatly affected by pumping 

from the Main Post well field, which provides potable water for the Main Post and adjacent 

facilities. The overall impact on groundwater elevation and flow direction varies with the rate 

of pumping from each well and with recharge from the vicinity of the mountains to the west. 

Under static, non-pumping conditions, the depth to groundwater may be expected to vary from 

200 to 300 feet below general ground level in the Main Post area. Dependent upon 

groundwater withdrawal rates, depth to groundwater in the Main Post area may be greater than 

350 feet. 

2.5.3 Eleven water supply wells located throughout the Main Post area have a combined 

capacity in excess of 14 million gallons per day. The average depth of the wells is 
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approximately 768 feet. The water level depth in the 11 wells ranges from 305 to 400 feet bgs. 

The water-bearing zone is comprised of unconsolidated sand, gravel and clay. It is estimated 

that the freshwater-bearing zone could be up to 1, 722 feet thick near the western edge of the 

basin and pinches out just west of the Don Anna-Otero County boundary where saline water 

is encountered. 

2.5.4 In the Main Post area, all well water is chlorinated at a central station prior to entering 

the distribution network. Potable water for the housing area is fluoridated. The addition of 

chlorine and fluoride is the only treatment required. The distribution network consists of 6 to 

12-inch diameter asbestos cement, cast iron and galvanized lines, and three elevated and two 

ground storage tanks. 

2.5.5 Because of the enormous size of the Installation, each work area has its own potable 

water distribution system rather than one system for the entire Installation. The Small Missile 

Range (SMR) is located some 6.8 miles north of the Main Post area and overlies a potable 

water aquifer. Potable water for this site is supplied by one well with a capacity of 73 gallons 

per minute (gpm). 

2.5.6 The High Energy Laser System Test Facility (HELSTF) area lies some 11 miles north 

of the SMR complex. Two wells located 8.1 miles from the site supply 120 to 140 gpm of 

potable water to a ground level storage tank at the HELSTF. 

2.5. 7 The Stallion Range Center (SRC) is in the northwestern sector of the Installation. Two 

wells provide non-potable water to an electrodialysis plant. This plant was installed in 1969 

and consists of two desalination units in one building; each unit is capable of producing 50 to 

66 gallons of potable water per day. A ground storage tank, distribution lines, and pumps 

furnish potable water within the SRC. 

2.5.8 Because there are no potable water sources at other range stations, water is hauled by 

tanker to these locations. Included are such areas as North Oscura Peak and Crew Shelter, 

Oscura Range Center, Salinas Peak Crew Shelter, Rhodes Canyon Range Center, and many 

instrumentation sites throughout the range. Each site is equipped with storage tanks and small 

water pressure systems as required. 
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2.6 SITE HYDROGEOLOGY 

2.6.1 The Tularosa Basin is a closed groundwater basin in which any precipitation which is 

not rapidly evaporated flows centripetally toward playas in the central part of the basin. 

Groundwater in the Tularosa Basin is contained in an unconfined, water-table aquifer whose 

upper surface approximately parallels the surface topography of the alluvial fill (GCL, 1987). 

2.6.2 West of the TTF, the water table lies approximately 200 feet bgs and has a gradient of 

about 0.008 (42 feet per mile) to the east. The gradient decreases to less than 0.002 (10 feet 

per mile) in the vicinity of the TTF and the water table lies approximately 220 feet bgs. The 

aquifer underlying the TTF is used as the source of domestic and process water for the WSMR 

Headquarters area and other facilities. A groundwater divide is located between the TTF and 

the WSMR supply wells, imposed as the result of flow reversal in the cone of depression 

produced by the Main Post well field. Pumpage by WSMR supply wells has produced a large 

cone of depression centered about 1.5 miles north of the Headquarters area. Continued 

pumpage can be expected to cause eastward and southeastward expansion of this cone of 

depression, reducing the elevation of the water table along the groundwater divide to the 

southeast of the cone of depression (GCL, 1987). Groundwater levels in the vicinity of the 

supply wells have declined as much as 75 feet since 1949 as a result of pumping. 

2.6.3 In a study by Geoscience Consultants Ltd. (GCL, 1987), the maximum additional 

drawdown or decline in groundwater levels near the TTF over a period of 30 years from the 

present would reduce the groundwater elevation in the Main Post well field to an elevation of 

about 3,860 feet. Since the present groundwater elevation at the TTF is 3,812 feet, this appears 

insufficient to induce reversal of the flow from TTF; thus, a groundwater divide will still exist 

between TTF and the Main Post well field. 

2.6.4 Aquifer transmissivity estimates from wells in the vicinity of WSMR Headquarters range 

from 160 ftl/day to 79,000 fil/day, with wells in close proximity to each other commonly 

showing a wide range of values (Orr and Myers, 1986). The wide variance in aquifer test 

results may be caused by a variety of factors, including, heterogeneity of the alluvial fill, 

particularly with regard to grain size, varying well completion methods and depths, and 

boundary effects imposed by bedrock in the subsurface within a short distance of many supply 

wells. 
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2.6.5 Groundwater in the vicinity of the WSMR Post Headquarters is moderately hard, but of 

good quality for domestic use. Eleven supply wells north and east of the Post Headquarters 

presently derive water from the alluvial aquifer. Dissolved solids in groundwater increase with 

distance eastward from the mountain front, reflecting the increased residence time of water 

moving from the mountain front toward the center of the Tularosa Basin. In 1985, well T-14, 

located at Hood Tank, 1.5 miles northeast of the TTF, yielded a water sample from a depth of 

300 feet bgs which had a specific conductance of over 2,000 micromohs per centimeter, more 

than twice that of other wells in the WSMR Main Post Area. The dissolved solids 

concentration in mg/L of groundwater is commonly about 0.65 times the specific conductance, 

indicating that this water sample from well T -14 had a total dissolved solids concentration of 

about 1 ,300 mg/L. 
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3.0 

RCRA FACILITY FIELD INVESTIGATION 

3.1 OVERVIEW OF FIELD ACTIVITIES 

3.1.1 This section presents an overview of the field investigation activities. As previously 

stated the investigation activities included soil gas sampling and analysis, shallow and deep soil 

gas sampling and analysis, soil boring sampling and analysis, and groundwater sampling and 

analysis. 

3.1.2 Field activities were performed in two phases. In June 1994, soil gas samples were 

collected from 17 existing soil gas monitoring wells. In March 1995, the second phase of the 

field activities included the collection and analysis of 100 shallow soil gas samples, 9 deep soil 

gas samples, 120 soil samples and groundwater samples from 4 existing RCRA groundwater 

monitoring wells (Figure 1-2). 

3.1.3 A sequential approach was used during the field investigation of the soils at the TTF. 

The existing soil gas monitoring wells were initially sampled with one of the objectives being 

to further define the contaminants of concern for the RFI. During the second phase of the field 

investigation the shallow and deep soil gas samples were collected with one of the objectives 

being to determine the locations of the soil borings for the collection and analysis of soil 

samples. 

3.1.4 Prior to all intrusive activities underground utilities were located by WSMR personnel. 

WCFS received verbal approval from the WSMR Facility Engineer prior to beginning intrusive 

operations. 

3.2 SOIL GAS INVESTIGATION 

3.2.1 The soil gas investigation involved the collection and analysis of soil gas from 17 

existing soil gas monitoring wells in June 1994, and the collection and analysis of 100 shallow 

and 9 deep soil gas samples in March 1995 (Figure 1-2). The objective of sampling the 

existing soil gas monitoring wells was to further define the potential contaminants of concern 
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for the RFI and their present concentrations. The objectives of collecting the shallow and deep 

soil gas samples were to characterize the horizontal extent of VOCs in the vadose zone along 

the perimeters of the TTF building and the former evaporative pond cap, and aid in selecting 

soil boring locations for the collection and analysis of soil samples. 

3.2.2 During the soil gas sampling activities described in Sections 3.3, 3.4, and 3.5, calibration 

standards were analyzed at the beginning and end of each day of sampling, and between every 

1 0 samples for purposes of verifying the calibration of the laboratory equipment. The standards 

included compounds whose peaks occurred within the expected operating range of the 

compounds of interest. One field blank was collected at the beginning of each day and one 

field duplicate was collected after every 10 samples for Quality Assurance/Quality Control 

(QA/QC) purposes. 

3.3 SOIL GAS MONITORING WELL SAMPLING 

3.3.1 In June 1994, soil gas samples were collected from the 17 existing soil gas monitoring 

wells (Figure 1-2). The existing soil gas monitoring wells sampled were: 

Well Lithologic Unit(s) Screen Interval 
Number Installed by Open in Well (feet) 

11 GCL, 1985 Lower 3 46-54.5 

14 GCL, 1985 6 67-78 

16 GCL, 1985 5 and 6 62.5-68 

17 GCL, 1985 Not shown on GCL boring log NA - depth of well 82 

18 GCL, 1985 Lower 3 45-50 

19 GCL, 1985 6 and 7 69-73.5 

20 GCL, 1985 5 and 6 72-78 

21 GCL, 1985 6 69-78 

22 GCL, 1986 6 64-74 

24 GCL, 1986 6 66-71 

25 GCL, 1986 6 65-71 

27 GCL, 1986 6 72-78 

29 GCL, 1986 Lower 3 47.5-53.5 

ERC-1 ERC, 1990 4 and 5 59-65 
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Well Lithologic Unit(s) Screen Interval 
Number Installed by Open in Well (feet) 

9201 Cortez III, 1992 Units 10,11 and 12 1 105-115 

9202 Cortez Ill, 1992 Unit 8 1 87-97 

0000 Not Reported I NA - depth of well 77 

1 Boring log not available to determine units screened. Therefore, units screened were 
estimated from offsetting boring logs. 

3.3.2 Each soil gas sample was screened in the field for the following list of VOCs using a van 

mounted (mobile laboratory) gas chromatographlphotoionization detector/electron captor 

detector (GC/PID/ECD). 

Soil Gas Analytes 

MeCl 

1,1-DCE 

1,1-DCA 

1,1,1-TCA 

PCE 

TCE 

Chloroform 

Freons (qualitative) 

3.3.3 Prior to sampling, the monitoring wells were purged by placing a PVC cap on the top 

of the well casing and sealing it with putty. Approximately 1 foot of 114 inch O.D. Teflon 

tubing was then inserted into a drilled hole located on the PVC cap. The Teflon tubing was also 

sealed with putty and a length of silicon tubing was connected from the vacuum system to the 

exposed end of the Teflon tubing. [Note: Tubing blanks run on the silicon tubing and "putty" 

were non-detectable for VOCs.] A vacuum was applied for sufficient time to purge the 

monitoring well of approximately 3 well volumes of air. The well volume was initially 

calculated by sounding the bottom of the well with a weighted tape and calculating a well 

volume. 

3.3.4 After purging was complete, 1 cc of soil gas was collected by inserting a new disposable 

syringe into the silicon tubing. This soil gas sample was immediately injected into a field GC 
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for analysis. The equipment used included a laboratory grade GC and computerized data 

processing station for data acquisition. A Shimadzu GC Model GC-14 equipped with flame 

ionization detector (FID), photoionization detector (PID), and an electron capture detector 

(ECD) provided a wide range of sensitivity for detecting VOCs. The GC system used a J& W 

Scientific DB-624 magebore capillary column which separated the wide range of VOCs. The 

data station consisted of a Shimadzu Data Processor Model C-R4A dual channel, dual disks 

process which acquired, stored, and calculated chromatographic results. 

3.3.5 After obtaining the field screening sample, an additional sample for analysis off-site by 

Enseco Air Toxics was collected by sharply crimping the silicon tubing forming an air tight seal 

and disconnecting it from the vacuum system. The silicon tubing then was connected to a 

laboratory clean, stainless steel cylinder (Summa canister) at negative pressure (30" Hg). Once 

connected, the crimp was released and the valve on the cylinder was opened which allowed the 

soil gas to fill the container. Once the container was filled the cylinder valve was closed and 

the silicon tubing was removed from the cylinder. The cylinders were then shipped to Enseco 

Air Toxics for analysis by EPA Method T0-14. All samples were shipped using 

chain-of-custody protocol. Completed chain-of-custody forms for the RFI field activities are 

contained in Appendix B. 

3.4 SHALLOW SOIL GAS SAMPLING 

3.4.1 In March of 1995, 100 shallow soil gas samples were collected using a Geoprobenr 

Model 8-M sampling system. Figure 1-2 presents these sampling locations. 

3.4.2 The shallow soil gas samples were collected from a depth of approximately 20 feet bgs. 

This depth corresponds to the estimated depth of the bottom of Alluvial Unit 1, which is 

defined as a poorly sorted, sandy gravel and gravelly sand up to 20 feet thick (GCL, 1987). 

3.4.3 The sample locations were concentrated around the north, west, and south sides of the 

TTF building with a lesser concentration of locations along the east, south and north sides of 

the RCRA cap. Initially 100 potential shallow soil gas sampling locations were proposed 

(WCFS, 1995a). The final scope of the soil gas investigation included fewer soil gas sampling 

locations, but was sufficient to characterize the nature and extent of soil gas contamination 

without collecting unnecessary data. 
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3.4.4 Sampling began with the locations surrounding the perimeters of the TTF and the RCRA 

cap. Locations 25-31, 36, 42, 43, 46-48, 53, 65-71, 73, 75, 76, 82-85, and 96-100 were 

sampled first (Figure 1-2). If a soil gas analyte was detected at one of these locations, the 

locations in the next row which were normal to and diagonal from the first location, were 

subsequently sampled. Use of the algorithm resulted in 6 of the 100 initially proposed shallow 

soil gas sampling points not being sampled. In addition, 4 of the 100 initially proposed shallow 

soil gas sampling points (37, 38, 40, and 41) were eliminated due to surface or subsurface 

obstructions. Ten sampling locations which were not among the 100 initially proposed shallow 

soil gas sampling points were subsequently added to further delineate potential vadose zone 

contamination at the TTF. These locations are also shown on Figure 1-2. 

3.4.5 Using the Geoprobe ..... system, shallow soil gas samples were collected from undisturbed 

soil by probing directly into the soil with a l-inch diameter rods. Where asphalt was present, 

the probe rods were driven through the asphalt. Where concrete was present, a percussion 

hammer drill was used to drill through the concrete before attaching the probe rods. 

3.4.6 Once the sampling van was positioned over the sampling location, the rods were pushed 

or hydraulically driven to the desired sampling depth. Upon reaching the sampling depth, the 

rods were retracted approximately 2 inches to remove the drive point from the point holder 

which created an annular space for soil gas withdrawal. New 1/4-inch O.D. polyethylene tubing 

was inserted through the probe rod's annulus space and threaded into the point holder forming 

a continuous, gas sampling line. A length of silicon tubing was then connected from the 

vacuum system to the exposed end of the polyethylene tubing. The decline of vacuum pressure 

with time at a given location and depth was used to verify that the porosity of the soil was 

sufficient to withdraw a representative soil gas sample. The vacuum pump was operated for 

sufficient time to purge 7 volumes of the polyethylene tubing and silicon tubing of residual 

air/gas prior to sample collection. After purging was completed, 1 cc of soil gas was collected 

by inserting a new disposable syringe into the silicon tubing. The soil gas sample was 

immediately injected into the field GC/MS for analysis. 

3.4. 7 Each soil gas sample was analyzed in the field for VOCs using a truck mounted (mobile 

laboratory) gas chromatograph/mass spectrometer (GC/MS). The equipment used included 

laboratory grade gas chromatograph (GC) and computerized data processing station for data 

acquisition. HP5890A GC equipped with an HP5971A MSD (mass selective detector) provided 
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ppm sensitivity for identifying a wide range of VOCs. The system used a J&W Scientific 

DB-624 magebore capillary column which separated the wide range of VOCs. Dual data was 

captured, processed, and stored with a HP5971A MSD/DOS ChemStation System. The Wiley 

database of 130,000 MS spectra was used to identify unknown compounds. 

3.4.8 All soil gas samples were analyzed in the field for the following list of compounds: 

Soil Gas Analytes 

MeCl 
1,1,1-TCA 

TCE 

PCE 

1,1-DCE 

1,1-DCA 

Freon 22 (qualitative) 

Freon 503 (qualitative) 

Freon 113 

Freon 11 

3.4.9 Off-site laboratory analysis of soil gas was not conducted during the March 1995 field 

activities in accordance with the approved project plans (WCFS, 1995a,b,c ). 

3.4.10 Following sampling, the probe rods were removed and the used polyethylene tubing was 

discarded. The used rods were set aside to await decontamination prior to reuse at another 

sampling location. Upon completion of soil gas sampling at each location, the probe holes were 

backfilled from the surface by pouring powdered bentonite into the open hole and patching the 

asphalt or concrete where appropriate. 

3.4.11 On asphalt and concrete sample locations, the information was marked with spray paint 

and paint pen. All other sampling locations were marked with a wooden lath or survey pin for 

future reference and surveying. All information pertinent to soil gas analysis was recorded in 

a field logbook or field log sheet. 
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3.5 DEEP SOIL GAS SAMPLING 

3.5.1 In March of 1995, 9 deep soil gas samples were collected from an average depth of 

41 feet bgs. Each deep soil gas sample was analyzed for VOCs in the field using the same 

field laboratory equipment described above for the shallow soil gas sampling. Deep soil gas 

samples were collected from the lower part of Alluvial Unit 3, which is poorly cemented, 

gravelly sand. The sample locations were located around the north, west, and south sides of 

the TTF building, and along the south and east sides of the former evaporation pond. 

Figure 1-2 presents the locations of the 9 deep soil gas borings. 

3.5.2 Deep soil gas samples were collected with the aid of a hollow stem auger (HSA) drill 

rig. A pilot hole was drilled using a Failing F-10 drill rig with 4Y2-inch I.D., hollow-stem 

augers. Soil samples were continuously collected and the boring was visually logged by a site 

geologist. Upon reaching the target interval (lower part of alluvial Unit 3), the continuous 

sampler was removed. 

3.5.3 Clean TeflonTM tubing (1/4 O.D.) was threaded into the point holder of the soil gas probe. 

The soil gas probe was attached to the drill rods and sent down through the hollow stem augers. 

The probe was pushed into the soil until refusal of the tool occurred (from Y2 to 2 feet into the 

soil) and then retracted approximately 1 inch to remove the drive point which created an 

annular space for the soil gas withdrawal. A length of silicon tubing was then connected from 

the vacuum system to the exposed end of the Teflon tubing which was attached to the soil gas 

probe. The decline of vacuum pressure with time at a given location and depth was used to 

verity that the porosity of the soil was sufficient to withdraw a representative sample. The 

vacuum pump was operated for sufficient time to purge 7 volumes of the tubing and silicon 

rubber Telfon TM tubing of residual air/gas prior to sample collection. After purging was 

completed, 1 cc of soil gas was collected by inserting a new disposable syringe into the silicon 

tubing. The soil gas sample was immediately injected into the field GC/MS for analysis. 

3.5.4 Following soil gas sampling, the probe and Teflon tubing were removed and set aside 

to await decontamination prior to reuse at another sampling location and a 3Y2-inch O.D., 

2.5-foot split-barrel sampler was used to collect a soil sample for off-site analysis of VOCs. 

The soil samples were collected from the lower part of Alluvial Unit 3 at approximately 1 foot 

below the soil gas sample depth. Table 3-1 summarizes the depth of the soil and soil gas 
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samples collected for analysis and the total depth of each boring. Sampling methods and 

analysis are further described in Section 3.8. 

3.5.5 Upon completion of the soil sampling, the borehole was grouted to the ground surface. 

The cement grout was mixed in proportions of 94 pounds of Portland cement, 6 pounds of 

powdered bentonite, and a maximum of 10 gallons of water. The grout was tremied through 

the hollow-stem augers as they were removed from the borehole in 10-foot increments. The 

bentonite was mixed with the water prior to adding the cement. Borings advanced in asphalt 

were patched using premixed asphalt patch. No borings were advanced in areas where concrete 

was present. 

3.5.6 On asphalt sample locations, the information was marked with spray paint and paint pens. 

All other sampling locations were marked with a wooden lath or survey pin for future reference 

and surveying. All information pertinent to deep soil gas boring was recorded in a field logbook 

or field log sheet. 

3.5. 7 Boring logs are presented in Appendix A. Appendix C presents a summary of the field 

FID readings measured on the soil samples during drilling. 

3.6 SOIL BORING PLAN 

3.6.1 The soil boring investigation included the drilling of 12 deep soil borings using a HSA 

drill rig (Figure 1-2) and the collection and analysis of 111 soil samples. The objective of the 

soil boring investigation was to characterize the vertical and horizontal extent of VOCs in the 

unsaturated soils along the perimeter of the TTF building and the former evaporative pond. 

3.6.2 Eleven soil borings (SBO 1 through SB 11) were drilled to an average depth of 80 feet bgs 

(i.e. the upper part of Unit 9). Their locations were selected based on historical data and 

professional judgement.· Originally the borings were to be located based on the results of the 

soil gas survey; however, the shallow and deep soil gas analysis detected only minor amounts 

of contamination so historical information and professional judgement were employed. The 11 

borings were drilled and the soil samples collected· in accordance with the approved project 

plans (WCFS, 1995a,b,c). 
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3.6.3 The twelfth boring (SB12) was drilled to a depth of approximately 152 feet bgs. This 

boring was installed to evaluate the vertical extent of VOCs detected in SB08 and SB 10. Soil 

samples from these borings contained high concentrations of VOCs as measured on-site by the 

FID. This location was also selected because it is reportedly in the general vicinity of a former 

interceptor tank which leaked during a leak test performed by Dynaspan Services Company in 

December 1989 (Bath, 1989). 

3.6.4 Boring logs are presented in Appendix A. Table 3-2 presents a summary of the depth 

and thickness of the subsurface lithologic units observed at the site. Appendix C presents a 

summary of the field FID readings measured on the soil samples during drilling. 

3.6.5 Soil samples were analyzed using USEPA SW-846, Method 8240, for the list ofVOCs 

presented in Table 3-3 which includes Freon 11 (trichlorofluoromethane) and Freon 113 (1,1,2 

trichloro-1 ,2,2-trifluoroethane ). Freon 22 and Freon 503 were deleted from the original list of 

analytes because their high volatility made collection of representative samples difficult, and 

their volatility and low boiling points rendered them unamenable to analysis using Method 8240 

without modification. Since there is no standard acceptable method for modifying Method 8240 

to quantify Freon 22 (chlorodifluoromethane) and Freon 503 (trifluoromethane/ 

chlorotrifluoromethane) in soil samples and since they were not qualitatively detected in the soil 

gas samples, it was decided that the qualitative assessment of absence using the GC/MS to 

analyze the soil gas samples was adequate and they were dropped from the list of soil analytes. 

3.6.6 Quality Assurance (QA) procedures were performed in general accordance with the FSAP 

(WCFS, 1995b) and CDAP (WCFS, 1995c). QA/QC samples (field triplicates) were collected 

at a rate of approximately 10 percent (i.e., 1 for every investigative 10 samples). Two of the 

three samples were sent to the WCFS subcontract analytical laboratory (Quanterra) as a regular 

field sample and as a replicate for QC purposes. The third sample was sent to USACE-SWD 

analytical laboratory as a QA sample. The QA/QC samples were collected to insure that the 

analytical laboratory could provide reproducible analytical results. 

3.6. 7 With the exception of one day that adverse weather caused the early cessation of field 

activity, a rinsate blank was submitted for every day of soil sampling. The rinsate blank was 

prepared by pouring ASTM Type II Reagent Grade Water (Fisher Scientific Optima H20) 

through the decontaminated split-barrel sampler used to collect soil samples and into the 

N:IWSMRIRFIRPl\RFIRPT.DCC 03/28/96 9:07am 3-9 



appropriate container for analyses. The purpose of the rinsate blank was to insure that 

cross-contamination of samples did not occur through improperly cleaned equipment. 

3.6.8 One field ambient blank was collected by pouring the ASTM Type II Reagent Grade 

Water directly into a sample container. The ambient blank sample was collected to assess the 

effects of background conditions, potential sample container contamination and the quality of 

the ASTM Type II Reagent Grade water. 

3.6.9 Results of the equipment blank, ambient blank and rinsate samples are presented in 

Table 3-4. 

3. 7 DEPTH OF SOIL SAMPLING 

3.7.1 Soil borings were advanced using hollow-stem augers. Soil samples were collected 

continuously using a 5-foot split-barrel sampler and the samples were visually logged by a site 

geologist for the purpose of preparing a boring log (Appendix A). Soil samples for VOC 

analysis were collected from each boring relative to the lithologic units as summarized in the 

following table: 

I VOC Sample I Depth I 
1 Bottom of Unit 1 

2 Bottom of Unit 2 

3 Bottom of Unit 3 
4 Bottom of Unit 4 

5 Bottom of Unit 5 

6 Bottom of Unit 6 

7 Top of Unit 7 

8 Bottom of Unit 7 

9 Bottom of Unit 8 

10 Top of Unit 9 

Additional focus was placed on Unit 7 because GCL reported that VOC concentrations were 

generally detected in the upper part of Unit 7 but not detected in the lower part of Unit 7. This 

suggests that Unit 7 may be acting as a barrier to vertical migration of VOCs. 
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3.7.2 For soil boring SB12, which was advanced below the top of Unit 9, one soil sample was 

collected for analysis approximately every 10 feet below the top of Unit 9. 

3. 7.3 In accordance with the work plan (WCFS, 1995a), additional focus was placed on Unit 7 

because GCL reported that VOCs were generally detected in the upper part of Unit 7 but not 

detected in the lower part of Unit 7 (GCL, 1987). This suggests that Unit 7 acts as a barrier 

to the vertical migration of VOCs. 

3. 7.4 In addition to the samples collected for chemical analysis, one geotechnical sample was 

collected from each of the nine alluvial units (Section 3.9). 

3.8 SOIL BORING SAMPLING PROCEDURES 

3.8.1 Soil borings were advanced using a Failing F-10 drill rig with 4~-inch I.D., hollow-stem 

augers equipped with a continuous core sampling device. Samples were collected continuously 

from the ground surface using a 3Y2-inch O.D., 5-foot split-barrel sampler. Samples were 

retrieved by wire line with the hollow stem augers remaining in place. As drill cuttings were 

produced, they were discharged onto visquene around the borehole. The cuttings were shoveled 

into a soil bin and transported to a dumpster for storage prior to characterization and disposal 

according to the Investigation Derived Waste Management Plan (IDWMP) (WCFS, 1995b). 

3.8.2 Upon reaching the ground surface, the split-barrel sampler was split open exposing the 

core. The core was rapidly removed from the sampler and placed on clean aluminum foil that 

was spread out on the sampling table with the orientation of the sample confirmed (i.e., top of 

core or bottom of core). Any material appearing to be slough was removed. The core was split 

lengthwise (down the center) with a clean knife, thus dividing the core in half. The FID was 

used to measure the levels of ionizable organic vapors along the length of the core by passing 

the probe end along the narrow space between the two core halves as the core was split. Upon 

determining the lithologic unit for collection, the VOC samples for laboratory analysis were 

immediately collected. The sample containers for VOC analysis (1.5-inch diameter 4-ounce 

glass jars) were filled immediately with soil from a discrete interval of about 0.5 feet. The 

samples were not composited and care was taken to minimize the disturbance of the sample. 

The jars were filled as full as possible to eliminate air space. All sample jars were labeled and 

placed in ice-filled coolers immediately following collection and kept cool. Depending on the 
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consistency of the unconsolidated material, the samples were collected with a sharp edged 

stainless-steel scoop or the sample jar itself. 

3.8.3 After the VOC samples were collected, the core was described by an experienced 

geologist in general accordance with ASTM D2488-90. Descriptions including color, 

consistency/density, plasticity or grain size, moisture, FID readings and other pertinent 

information were recorded on the Soil Boring Log Form. 

3.8.4 Upon reaching total depth of the borehole, the boreholes were grouted to the ground 

surface. The cement grout was mixed in proportions of 94 pounds of Portland cement, 

6 pounds of powdered bentonite, and a maximum of 1 0 gallons of water. The bentonite was 

mixed with the water prior to adding the cement. The grout was tremied through the 

hollow-stem augers as they were removed from the borehole in 10 foot increments. Borings 

advanced in asphalt were patched using premixed asphalt patch. No borings were advanced in 

areas where concrete was present. 

3.8.5 On asphalt sample locations, the boring locations were marked with spray paint and paint 

pens. All other sampling locations were marked with a wooden lath or survey pin for future 

reference and surveying. All information pertinent to soil sampling was recorded in a field 

logbook or field log sheet. 

3.9 GEOTECHNICAL SOIL SAMPLING PROCEDURES 

3.9.1 Nine geotechnical samples were collected from the soil borings during the investigation. 

One geotechnical sample was collected from each of the nine alluvial units. 

I Alluvial Unit I Borehole I 
1 SB01 

2 SB03 

3 SB01 

4 SB06 

5 SB03 

6 SB01 

7 SB03 
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Alluvial Unit 

8 

9 

Borehole 

SBOI 
SB03 I 

3.9.2 Geotechnical soil samples were collected from the same 3lfl-inch O.D., 5-foot split-barrel 

sampler as the chemical samples. After VOC samples were collected and recovery measured, 

soil samples for geotechnical analysis were placed in 32-oz. jars. The jars were filled as full 

as possible to eliminate air space. The geotechnical samples were sent to the laboratory using 

chain-of-custody protocol. 

3.9.3 All samples were tested at the geotechnical laboratory for moisture content (ASTM 

DD2216-90) and grain size distribution (ASTM D421-85/D422-63). Based on visual 

observation, the grain size distribution analysis consists of either a combined washed sieve and 

hydrometer analysis, or a washed sieve analysis or hydrometer alone. The Atterberg limits 

(ASTM D4318-84) were performed on any soils described in the field as cohesive. The 

laboratory physical tests were used to assist in classifying soils and evaluating remediation 

methods. 

3.9.4 Table 3-5 presents a summary of the geotechnical test results for the 9 samples collected . 

during the RFI. 

3.10 GROUNDWATER SAMPLING PLAN 

3.10.1 During the March 1995 field investigation, groundwater samples were collected from 

the four existing RCRA groundwater monitoring wells and analyzed for VOCs. The objective 

of the groundwater investigation was to determine if VOCs were present in the groundwater 

above detection limits. 

3.10.2 Each groundwater sample was analyzed for the list of VOCs presented in Table 3-3 

using USEPA SW-846, Method 8240. 

3.10.3 Groundwater monitoring well E-3 (upgradient well) was sampled first. At monitoring 

well E-1 a triplicate groundwater sample was collected for QNQC purposes. Two of the three 

samples were sent to the WCFS subcontract analytical laboratory (Quanterra) as a regular field 
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sample and as a replicate for QC purposes. The third sample was sent to USACE-SWD 

analytical laboratory as a QA sample. In addition, a rinsate blank was also collected at 

monitoring well E-1 and submitted for analysis. The rinsate blank was prepared by pouring 

ASTM Type II Reagent Grade Water through a decontaminated PVC tubing used in the 

collection of the groundwater sample. One trip blank was submitted with every cooler 

containing groundwater samples. Rinsate and trip blank results are presented in Table 3-4. 

3.10.4 Field parameters measured during the purging of the groundwater monitoring wells 

included salinity, conductivity, temperature, and pH. A summary of the groundwater 

monitoring well purging parameters is presented in Table 3-6. 

3.10.5 Prior to sampling, the field team measured and recorded the depth to water, depth to 

bottom of casing, and the casing radius on the sample collection field sheet. Additionally, the 

team calculated the height of the water column (feet), and standing volume (gallons) of water 

in the well to determine the quantity of groundwater to be purged. 

3.10.6 All wells were purged prior to sampling with dedicated, positive gas displacement 

bladder pumps which were previously installed in the TTF monitoring wells. Purging of all 

wells continued until a minimum of 5 casing volumes were removed from each well and the 

field parameters of pH, temperature, and conductivity were stable. An Omega pH meter, a 

celsius thermometer, and a YSI scientific specific conductance meter were used to take 

groundwater parameter measurements. Groundwater parameters were recorded every one-half 

well volume during purging and the total volume of fluids purged from the well were recorded. 

3.10.7 Following purging, the wells were sampled using the dedicated bladder pump. Vials 

for VOCs were filled in a manner that prevented air bubbles from forming in the vial after 

placement of the cap. 

3.11 SAMPLE LABELING AND IDENTIFICATION 

3.11.1 In order to track the samples from collection through shipment and analysis, a unique 

sample designation was used which reflected the sample location, the medium sampled, and the 

depth of the soil gas, and soil samples collected during the investigation. A twelve-digit sample 
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identification designation consisting of three four-character fields was used. All sample 

identification designations had the following format: 

WSTF- hhhh- xaaa- bb 

These designations represented the following: 

WS = White Sand Missile Range 
TF = Temperature Test Facility 
hhhh = boring number or monitoring well number where: 

BOO 1 = Shallow soil gas soil boring 001 
DB01 = Deep soil gas boring 01 
SB01 = Soil Boring 01 (for collection of soil samples) 
OOE1 = Groundwater Monitoring Well OOE1 
0001 = Soil Gas Monitoring well 0001 
x = Indicates the sample medium where: 

1 = Groundwater 
2 =Soil 
5 =Soil gas 

aaa = Depth in feet bgs 
bb = Modifier (when needed) where: 

QA = a sample replicate for USACE-SWD lab 
QC = a sample replicate for Quanterra lab 
MS/MSD = Matrix Spike/Matrix Spike Duplicate 
EB = Equipment blank 
TB = Trip blank 
AB = Ambient blank 

3.12 SAMPLE PACKING AND SHIPPING 

3.12.1 After sample collection, the exterior of each sample container was rinsed with deionized 

water. The soil and groundwater samples for chemical analysis were chilled to 4°C by placing 

the samples in an ice bath. Prior to shipping, the samples were packed in an ice chest in a 

manner intended to minimize breakage. For the soil and groundwater samples collected for 

chemical analysis, ice was double bagged in sealed ZiplockTM bags and added to the sample 

shuttle to keep the samples at the required temperature. 
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3.12.2 All environmental samples were shipped using chain-of-custody protocol described in 

the CDAP (WCFS, 1995c ). Copies of the completed chain-of-custody forms are presented in 

Appendix B. 

3.13 EQUIPMENT DECONTAMINATION 

3.13.1 Decontamination of equipment was performed to minimize potential cross-contamination 

of samples collected at the site. All decontamination water was containerized according to the 

IDWMP. 

3.13.2 A decontamination pad was constructed of multiple layers of heavy plastic sheeting 

placed on a sloping area near the TTF. This pad was used to decontaminate the drill rig and 

its associated equipment (bits, HSAs, drill rods, etc.) during the field investigation. All drilling 

equipment was cleaned with a high-pressure hot water/steam-cleaning unit. 

3.13.3 Decontamination of soil gas sampling rods took place on a special rack placed inside 

a visquene lined box for secondary containment. The rods were washed in an Alconox 

detergent and potable water wash, rinsed thoroughly with potable water, and allowed to air dry. 

The soil gas sampling probe point holders and tubing adapters were decontaminated by washing 

with an Alconox solution and rinsing with deionized water. 

3.13.4 All other soil sampling equipment (split-barrel sampler, stainless steel bowls and knives, 

etc.) was decontaminated by washing in an Alconox detergent and potable water wash, rinsing 

thoroughly with potable water to remove the detergent, and rinsing thoroughly with distilled 

water as a final step. If the equipment was not used immediately the item was placed on plastic 

sheeting or stored in a clean plastic bag until used. 

3.13.5 The water level indicator was decontaminated prior to each use during groundwater 

sampling. Decontamination procedures included rinsing with ASTM Type II or equivalent 

water and wiping the tape with an ASTM Type II water-moistened paper towel. 
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3.14 INVESTIGATION DERIVED WASTE MANAGEMENT 

3.14.1 An Investigation Derived Waste Management Plan (IDWMP) was prepared for use 

during RFI field activities. The IDWMP was structured so that it could be used to manage the 

different waste streams generated during the performance of the various field investigations. The 

various waste generated included drill cuttings, decontamination fluids, purge fluids, visquene, 

personal protection equipment (PPE), and general trash. 

3.14.2 General trash material was assumed to be non-contaminated and was placed in a 

dumpster provided by WSMR. All other materials were containerized in drums or 30 cubic 

yard rolloff dumpsters. The drums and dumpster contents were clearly and legibly labeled on 

the exterior of each container with a non-oxidizing, non-fading paint stick. Waste 

characterization and disposition was conducted by Dow Environmental on behalf of the 

Government. 

3.14.3 Approximately 25 cubic yards of drill cuttings (soils) were generated during the RFI. 

Drill cuttings from borings at the TTF were managed in two covered dumpsters located near 

the contractor's yard at WSMR. At the completion of the investigative activities, the soils in 

the dumpsters were sampled by WCFS personnel and given to Dow Environmental for 

characterization. The soils were determined by laboratory analysis to be non-hazardous and 

suitable for disposal in the WSMR landfill. The drill cuttings were transported to the landfill 

and disposed on April 27, 1995. Analytical results from the waste characterization and the 

approval to dispose of the cuttings is presented in Appendix D. 

3.14.4 The decontamination of the drill rig, drilling and sampling equipment, and the purging 

and sampling of groundwater monitoring wells resulted in the generation of wastewater. 

Wastewater from decontamination was containerized in eighteen DOT 17E closed-top 55-gallon 

drums. Purge water was containerized in four 35 gallon closed-top polyethylene drums. The 

material was turned over to Dow Environmental for characterization and disposal. 

3.14.5 PPE generated waste included TyvekTM coveralls, disposable nitrile and vinyl gloves, 

outer heavy duty vinyl and cotton work gloves. The PPE and visquene waste were placed in 

double plastic bags and containerized in fourteen DOT 17H open-top 55-gallon drums. The 

material was turned over to Dow Environmental for characterization and disposal. 
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3.15 SURVEYING PROCEDURES AND STANDARDS 

3.15.1 As part of the field investigation activities, a location and elevation survey was 

conducted on the soil gas sampling locations and the soil boring locations. Each boring was 

topographically surveyed by a New Mexico Registered Land Surveyor to document horizontal 

and vertical boring coordinates using the state planar coordinate system and the National 

Geodetic Vertical Datum (NGVD) of 1927. Horizontal locations were accurate to+/- 1.0 foot 

and elevations were accurate to +/- 0.1 foot. 

3.15.2 One soil boring (SB12) was added after surveying, the boring location was estimated 

by triangulation from three previously surveyed locations. Three soil borings (SB03, SB05, and 

SB 11) were moved after surveying due to surface/subsurface obstructions. Distance and 

compass direction were measured from the staked/surveyed location and the surveyed locations 

were extrapolated accordingly. Survey information is presented in Appendix E. 
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4.1 INTRODUCTION 

4.0 

NATURE AND EXTENT OF CONTAMINATION 

4.1.1 This section discusses the nature and extent of contamination based upon the analytical 

results of samples collected during the current and previous field investigations conducted at 

the TTF. The information presented here focuses primarily on the data generated during the 

recently completed RFI field work since it has not been presented to date. 

4.1.2 Prior to use in this RFI Report, the new data were assessed with respect to the quality 

assurance objectives of accuracy, precision, completeness, comparability, sensitivity and 

representativeness. Data assessment findings for all the laboratory analytical data presented in 

this section were presented in the Data Validation and Summary Report (WCFS, 1995e). That 

report concluded that the data were scientifically valid and useable, as qualified by the WCFS 

data assessment and by the analytical laboratory. USACE reached the same conclusion in their 

Chemical Data Quality Review. A copy of the USACE Chemical Data Quality Review 

(USACE, 1995) is presented in Appendix F. Both the analytical and mobile labs performed 

in a technically acceptable manner. 

4.2 SOIL GAS SURVEY 

4.2.1 The soil gas investigation involved the collection and analysis of soil gas samples 

collected from the existing soil gas monitoring wells in June 1994, and the collection and 

analysis of shallow and deep soil gas samples in March 1995. The objectives of sampling the 

existing soil gas monitoring wells were to further define the contaminants of concern for the 

RFI and their current concentrations. The objectives of collecting the shallow and deep soil gas 

samples were to characterize the horizontal extent of VOC contamination in the vadose zone 

along the perimeters of the TTF building and the former evaporative pond as defined by the 

RCRA cap and to assist in determining the locations of the soil borings for the collection and 

analysis of soil samples. 
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4.3 SOIL GAS MONITORING WELL SURVEY- FIELD INVESTIGATION RESULTS 

4.3.1 In June 1994, soil gas samples were collected from 17 existing soil gas monitoring wells. 

The soil gas monitoring wells were completed at various depths as described in Section 3.3. 

4.3.2 A mobile laboratory containing a van mounted GC/PID/ECD was used to perform field 

screening for VOCs on the samples collected. The field screening results are presented in 

Table 4-1. In addition to the field screening, each sample was also submitted for off-site 

laboratory analysis by EPA Method T0-14. The off-site laboratory analytical results for the soil 

gas monitoring wells are presented in Table 4-2. In addition to detecting the VOCs that were 

observed during the field screening process, the off-site laboratory analyses identified several 

additional VOCs not detected in the field screening process. 

4.3.3 The off-site laboratory analytical data reported nine different VOCs present in the soil 

gas samples collected from the existing soil gas monitoring wells. The VOCs included: 

• 1, 1-dichloroethane ( 1,1-DCA) 
• 1, 1-dichloroethene (1, 1-DCE) 
• chloroform 
• 1,1, !-trichloroethane (TCA) 
• tetrachloroethene (PCE) 
• trichloroethene (TCE) 
• methylene chloride (MeCl) 
• trichlorofluoromethane (Freon 11) 
• and trans-1 ,2-dichloroethene 

4.3.4 Table 4-3 shows the number of occurrences of each detected VOC, the average 

concentration of each detected VOC, and the maximum concentration of each detected VOC 

and its corresponding sample location for that sample based on the laboratory data. 

4.3.5 Consistent with previous investigations, the VOC having the highest concentration in the 

soil gas samples collected from the soil gas monitoring wells was MeCl. As shown in 

Figure 4-1, the highest concentrations ofMeCl were detected in soil gas monitoring wells 9202, 

20, and 9201, which had concentrations of 42,000,000 ppb, 9,800,000 ppb, and 1,400,000 ppb, 

respectively. The screened intervals for these soil gas monitoring wells ranged from 72 to 

115 feet bgs. Wells 9202 and 20 are located in the area southeast of the TTF building where 
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a 1,050 gallon interceptor tank was located before being removed in 1991. Well 9201 is 

located just west ofthe former evaporative pond. Lower concentrations ofMeCl were detected 

in the shallow soil gas monitoring wells. 

4.3.6 The remaining eight VOCs detected in the soil gas monitoring wells were generally 

observed at maximum concentrations three orders of magnitude lower than MeCI. Four of the 

VOCs were detected at concentrations ranging for 16,000 ppb to 26,000 ppb. These included 

PCE (16,000 ppb), TCE (17,000 ppb), 1,1-DCE (25,000 ppb) and Freon 11 (26,000 ppb). The 

remaining four VOCs were detected at concentrations ranging from 230 ppb (1,1-DCA) to 

7,400 (1,1,1-TCA) compared to the maximum MeCl concentration of 42,000,000 ppb. 

4.3. 7 The remaining eight VOCs detected in the soil gas monitoring wells were generally 

located in two areas (Figures 4-2, 4-3, 4-4, and 4-S). One area is on the northeast side of the 

TTF building and is centered around soil gas monitoring well 27. A former relief valve, which 

was removed in 1991, was reportedly located in this area. A second area is located southeast 

of the TTF building and is centered around soil gas monitoring wells 19 and 22. The 

southwestern comer of the former evaporation pond, which was removed in 1988, was located 

in this area. For the remaining eight VOCs, the soil gas monitoring wells showed no significant 

variation between the wells completed at different depths. As shown in Figures 4-2, 4-3, 4-4, 

and 4-5, shallow soil gas monitoring wells 11 and 18 are in close proximity to the deep( er) soil 

gas monitoring wells 22, 23, and 9201. As with MeCl, it appears that the concentration of each 

of the remaining VOCs was a factor of its spatial relationship to its sources and not the depth 

of the soil gas monitoring well. 

4.4 SOURCE OF VOC CONTAMINATION IN SOIL GAS MONITORING 

WELLS SOILS 

4.4.1 The distribution of the contaminants in the soil gas samples suggest that the source 

location of the MeCl is different than the source location(s) for the other VOCs. The detected 

MeCl contamination suggests that the former interceptor tank was a primary source with the 

former evaporation pond a secondary source. The other VOCs detected in the soil gas 

monitoring wells suggests that both the former evaporation pond and the former relief valve 

were the potential sources for the contamination. 
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4.4.2 The spatial relationship of the shallow versus deep soil gas monitoring wells makes a 

quantitative statement regarding the changes in the concentration of MeCl with depth 

impossible. When available, the screen interval of each soil gas monitoring well was shown 

on the Figure 4-1. Lower concentrations of MeCI were detected in the shallow soil gas 

monitoring wells. However, it appears this factor is due to the spatial relationship to the 

sources of the MeCl and not to the depth of the soil gas monitoring wells. This conclusion was 

supported by the fact that the deep soil gas monitoring wells 14, 23, 25, and 27 (screen 

intervals greater than 70 feet bgs) had no MeCl detected in their soil gas samples. Whereas, 

shallow soil gas monitoring well 29 had 19 ppm of MeCl detected in its soil gas sample. The 

MeCl detected in well 29 appears to correlate into the MeCl plume detected in the deep soil gas 

monitoring wells located to the west. 

4.5 SHALLOW SOIL GAS SURVEY - FIELD INVESTIGATION RESULTS 

4.5.1 In March 1995, 100 shallow soil gas samples were collected using a GeoprobeTM 

Model 8-M. Each soil gas sample was analyzed for VOCs in the field using a truck (mobile 

laboratory) mounted GC/MS as discussed in Section 3.4. The shallow soil gas samples were 

collected from a depth of approximately 20 feet bgs. This depth corresponds to the estimated 

depth of the bottom of Alluvial Unit 1, which is defined as a well graded sand, sandy gravel 

and gravely sand which extends to approximately 20 feet bgs (GCL, 1987). Figure 1-2 

illustrates the locations of the shallow soil gas borings. The GC/MS field analytical results are 

presented in Table 4-4. 

4.5.2 Six different VOCs were detected in the shallow soil gas survey at the TTF. They 

include: 

• 1,1-DCE 
• TCA 
• PCE 
• TCE 
• Freon 11 (Trichlorofluoromethane) 
• Freon 113 (1,1,2 Trichloro-1,2,2-trifluoroethane) 
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4.5.3 Table 4-5 shows the number of occurrences of each detected VOC, the average 

concentration of each detected VOC, and the maximum concentration of each detected VOC 

and its corresponding sample location for that sample. 

4.5.4 Freon 11 was the most common VOC detected in the shallow soil gas survey at the TTF. 

The maximum concentrations were observed in B-042 (67 JLg/L) and B-043 (60 JLg/L) located 

on the southeast side of the TTF building. B-082 (54 JLg/L) and B-096 (50 JLg/L) were the next 

highest detections of Freon 11. These borings are located to the northeast of the TTF building. 

All other detections were less than 50 JLg/L. Figure 4-6 presents an isopleth drawing of the 

Freon 11 concentrations. As shown in Figure 4-7, Freon 113 was co located with the Freon 11 

in the area south of the TTF building at a maximum concentration of 169 JLg/L. Freon 113 was 

detected in 6 of 1 00 shallow soil gas samples and all the detections were south of the building 

as shown on Figure 4-7. The limits of the Freon 11 and Freon 113 soil gas anomalies appear 

to be defined. 

4.5.5 The remaining four VOCs detected in the shallow soil gas survey of the TTF all have 

similar areal extent to that of Freon 11. Except for 1, 1-DCE, all of the other detected VOCs 

in the shallow soil gas survey (TCA, PCE, and TCE) had concentrations less than or equal to 

10 JLg/L. The maximum detected concentration for 1,1-DCE detected was 15 JLg/L which 

occurred in a shallow soil gas boring (B-039). Boring B-039 was located in the outside row 

of the shallow soil gas survey south of the TTF building. Analyses of soil samples collected 

from the deep soil boring SB09, which was located approximately 30 feet south of B-039, did 

not detect any VOC contamination. For this reason, the areal extent of all of the detected 

VOCs in the shallow soil gas survey appear to be defined. 

4.6 PREVIOUS SHALLOW SOIL GAS INVESTIGATIONS 

4.6.1 There is a good correlation between the results of the shallow soil gas survey performed 

in this RFI and an earlier shallow soil gas survey performed by GCL (GCL, 1987). In the GCL 

investigation, soil gas samples were collected from 50 locations at sample depths which ranged 

from 5 to 6 feet bgs (Figure 4-8). Though the GCL data was from a shallower depth, the areal 

extent and the concentrations of the detected VOCs 'in the GCL soil gas survey correlated well 

with the shallow soil gas results acquired during this field investigation. The GCL data 

indicated that soil contamination from MeCl, TCE, TCA, and PCE has occurred in the area east 
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of the TTF building (Figure 4-9). In addition, GCL also tentatively identified Freon 11 in high 

concentrations in the same general area. The GCL data indicated that two possible distinct 

sources of the VOC contamination appeared to exist east of the TTF building. One source 

appeared to be directly related to the former evaporation pond. This anomaly had 

concentrations of MeCl up to 750 J.Lg/L in the shallow soil gas along with other chlorinated 

hydrocarbons (TCA, TCE, PCE). The second possible source occurred near the former relief 

valve approximately 100 feet northeast of the TTF building. This feature had no MeCI above 

its detection limit of 20 J.Lg/L, but did have TCA, TCE, PCE and the tentatively identified 

Freon 11 compound present. 

4.7 SOURCE OF VOC CONTAMINATION IN SHALLOW SOIL GAS 

4.7.1 Based on the results of the shallow soil gas samples, the source of the Freons and other 

chlorinated hydrocarbons detected in this RFI appears related to the former interceptor tank, 

former relief valve, and former evaporation pond or their associated piping. 

4. 7.2 The VOCs northeast of the TTF building appears related to the contamination detected 

by GCL which was interpreted to be associated with the former relief valve. Comparing the 

shallow soil gas survey data collected in the GCL investigation with that collected in this 

investigation, the anomalies detected during this RFI appear to confirm the outer limits of the 

soil gas anomalies reported by GCL. 

4. 7.3 The areal extent of detected VOCs on the south side of the TTF building could indicate 

a possible source of contamination from within the building. Bath & Associates, Inc. (1989) 

performed pneumatic pressure test on the piping system within the TTF building that did 

indicate the presence of leaks. However, the contamination detected in soil boring SB 12 

suggests that VOCs detected in the shallow soil gas are more likely related to a former 

interceptor tank or its associated piping. 

4.7.4 MeCl was not detected in any of the RFI shallow soil gas samples. As stated previously, 

one objective of this RFI was to define the lateral extent of MeCl contamination at the TTF. 

The results of the shallow soil gas investigation conducted during this RFI confirm that the 

lateral extent of MeCI in the shallow soils has been defined. 
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4.8 DEEP SOIL GAS SURVEY RESULTS - FIELD INVESTIGATION RESULTS 

4.8.1 In March 1995, 9 deep soil gas samples were collected using the GeoprobeTM unit in 

combination with a HSA drilling rig. Each soil gas sample was analyzed for VOCs in the field 

using a truck (mobile laboratory) mounted GC/MS as discussed in Section 3.5. Deep soil gas 

samples were collected from the lower part of Alluvial Unit 3, which is a poorly cemented, 

gravelly sand. The average depth of the deep soil gas sample was 41 feet bgs. Figure 1-2 

illustrates the locations of the 9 deep soil gas borings. The GC/MS field analytical results are 

reported in Table 4-4. 

4.8.2 Seven different VOCs were detected in the deep soil gas survey at the TTF including: 

• 1,1-DCE 
• TCA 
• PCE 
• TCE 
• Chloroform 
• Freon 11 
• Freon 113 

4.8.3 Table 4-6 shows the number of occurrences of each detected VOC, the average 

concentration of each detected VOC, and the maximum concentration of each detected VOC 

and its corresponding sample location. 

4.8.4 The presence of the two detected Freons in the deep soil gas survey parallel their areal 

occurrence in the shallow soil gas survey at the TTF. Freon 11 was the most common VOC 

detected in the deep soil gas survey at the TTF detected in 6 of 9 samples analyzed. 

Figure 4-10 illustrates that the highest concentrations of Freon 11 in the deep soil gas survey 

were located northeast of the TTF building (maximum 74 J.tg/L) and adjacent to the southeast 

side of the TTF building (maximum 83 J.tg/L) paralleling the findings of the shallow soil gas 

survey. In the deep soil gas survey, Freon 113 was associated with the Freon 11 in the area 

adjacent to the southeast side of the TTF building at a maximum concentration of 20 J.tg/L as 

shown in Figure 4-10. However, it should be noted that Freon 113 was only detected in 1 of 

9 samples analyzed. 
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4.8.5 The remaining five detected VOCs in the deep soil gas survey at the TTF ranged from 

2 J.Lg/L to 36 J.Lg/L and have a similar areal extent to that of the Freon 11. Except for 

Freon 113, the detected VOC concentrations were at slightly higher concentrations in the deep 

soil gas survey than detected in the shallow soil gas survey. 

4.8.6 The deep soil gas samples were collected from the lower part of Unit 3. Figure 4-10 

also shows the individual VOC concentrations detected in the soil gas samples collected from 

soil gas monitoring wells 11, 18 and 29, those completed in Unit 3, and in the deep soil gas 

borings. As shown by Figure 4-10, the VOC detected in the deep soil gas borings were lower 

than the individual VOC concentrations detected in the nearest soil gas monitoring wells which 

are located within the area of the RCRA cap. This factor indicates that the areal extent of 

VOCs detected in the soil gas monitoring wells completed in Unit 3 has been defined. 

4.8. 7 In addition to the 9 deep soil gas samples collected, one soil sample was collected from 

each of the 9 deep soil gas borings. The soil samples were collected from the lower part of 

Alluvial Unit 3 at a depth approximately one foot below the soil gas sample depth. Each soil 

sample was analyzed for the list ofVOCs presented in Table 3-3 using SW-846 Method 8240. 

Only one of these soil samples had a VOC present above its detection limit Deep soil gas 

boring DB04 had 12 Jlg/kg of acetone at a depth of 47 feet bgs. It should be noted that the 

detection limit for acetone in the deep soil gas sample soil borings ranged from 10 to 12 1-Lg/kg. 

Table 4-7 presents the results of the deep soil gas boring soil samples. 

4.9 SOURCE OF VOC CONTAMINATION IN THE DEEP SOIL GAS 

4.9.1 Based on the results of the deep soil gas samples and the soil gas monitoring well 

samples, the sources of the Freons and other chlorinated hydrocarbons detected in this RFI 

appear to be related to the former interceptor tank, former relief valve, and former evaporation 

pond or their associated piping. 

4.9.2 The VOCs detected in the shallow and deep soil gas samples appear to have a common 

source. The VOCs detected in the deep soil gas northeast of the TTF building appear related 

to the former relief valve. The VOCs detected south of the TTF building may be related to a 

source from within the building, but the contamination detected in boring SB 12 indicates that 

a more likely source is the former interceptor tank or its associated piping. 
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4.9.3 In addition, the deep soil gas data indicate that the extent of VOC contaminants has been 

defined and that they have not spread laterally away from the RCRA cap. 

4.10 SOILS 

4.10.1 Twelve deep soil borings were drilled for the collection and analysis of soil samples. 

The objective of the soil boring investigation was to characterize the vertical and horizontal 

extent of VOCs in the unsaturated soil along the perimeter of the TTF building and the former 

evaporative pond as defined by the RCRA cap. Figure 1-2 illustrates the locations of the 

twelve deep soil borings. 

4.10.2 Eleven soil borings (SBOI through SBll) were drilled to an average depth of 80 feet 

bgs. These 11 borings were drilled into the upper part of Unit 9 as defined by GCL (GCL, 

1987). One additional boring (SB 12) was drilled to a depth of approximately 152.5 feet bgs 

to evaluate the vertical extent of VOCs near the soil borings SB08 and SB 10 and the former 

interceptor storage tank. Borings SB08 and SB 10 had the highest VOC concentrations detected 

using the on-site FID during drilling. 

4.10.3 Soil samples were analyzed for the list ofVOCs in Table 3-3 by SW-846 Method 8240. 

Table 4-8 presents the analytical results and Table 4-9 shows the number of occurrences of 

each detected VOC, the average concentration of each detected VOC, and the maximum 

concentration of each detected VOC and its corresponding sample location for that sample. 

4.11 SOIL ANALYTICAL RESULTS 

4.11.1 Three different VOCs were detected in the soil samples collected for analyses. They 

included MeCl, acetone, and toluene. Figure 4-11 shows the individual VOC concentrations 

detected in· the soil samples collected from the deep soil borings. 

4.11.2 MeCl was detected in 6 of the Ill soil boring samples analyzed at concentrations 

ranging from 6 ILg!kg to 1 ,400 ILg!kg. Three of the six detections were in SB 12 from 72 to 

95 feet bgs in concentrations ranging from 59 ILg!kg to 1 ,400 ILg!kg. The maximum MeCl 

concentration observed (1,400 ILg!kg) was in soil boring SB12 at 95 feet bgs. MeCl also was 
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detected once each in soil borings SB07, SB08, and SBlO at lower concentrations that ranged 

from 6 to 40 t-tg/kg. 

4.11.3 Acetone was detected in 11 of the 111 soil boring samples at concentrations ranging 

from 12 t-tg/kg to 110 t-tg/kg. SB06, SB07, SB08, SB09, SB10, and SB12 exhibited acetone 

above the detection limit. The maximum acetone concentration ( 11 0 t-tg/kg) was detected in 

soil boring SB 12 at 82 feet bgs. It should be noted that 7 of the acetone detections were 

between 12 t-tg/kg and 15 t-tg/kg. The acetone detection limit was 10 t-tglkg. 

4.11.4 Toluene was detected in one soil sample from soil boring SB08 at 6. 7 t-tg/kg at 7 4 feet 

bgs. 

4.12 PREVIOUS SOIL INVESTIGATIONS 

4.12.1 GCL (1987) installed 19 boreholes to define the vertical extent of contamination as well 

as to more precisely define the site stratigraphy. Soil samples taken from the borehole were 

analyzed by the WSMR chemical laboratory for MeCI, TCA, TCE, and PCE. The results of 

the GCL study showed that MeCl was the compound present in the subsurface soils with the 

highest frequency of detection and highest concentrations. TCA, TCE and PCE were also 

present but generally at concentrations of an order of magnitude lower than MeCl. GCL 

concluded that the primary MeC1 plume was centered beneath the southwest corner of the 

evaporation pond and a secondary plume was centered beneath the expansion tanks adjacent to 

the east wall of the TTF. The maximum MeCl concentration observed within the primary 

plume was 678 ppm at a depth of 65 to 75 feet bgs. The secondary plume had a maximum 

MeCl concentration of 18 ppm at approximately the same depth. Maximum concentrations 

were centered in the stratigraphic units containing a high percentage of clay and fines. 

4.12.2 GCL also reported that a small amount of MeCl had penetrated to depths greater than 

100 feet bgs. MeCl was observed at depths between 137.5 feet and 195 feet bgs in 

borehole 22. The maximum concentration reported below 100 feet bgs was 0.099 ppm at a 

depth of 152.5 feet bgs. Although these minor concentrations were observed at depths greater 

than 1 00 feet bgs, GCL concluded that downward spread of the contamination had been 

restricted by the low-permeability clay rich alluvial layer found at depths of 50 to 100 feet bgs. 
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4.13 SOURCE OF VOC CONTAMINATION IN SOILS 

4.13.1 The source of the MeCl contamination detected in the soil during the RFI appears 

related to the former relief valve (SB7) and the former interceptor tank (SB 12). The vertical 

extent is limited to approximately 100 feet bgs. The source of the acetone contamination 

detected during the RFI appears correlated with the occurrence of MeCl in the soil samples. 

This correlation suggests that the acetone source also is related to either the former relief valve 

or former interceptor tank. However, acetone was not detected in the analysis of the soil gas 

monitoring wells or in the shallow and deep soil gas borings. In addition, there are no known 

historical uses or sources for the acetone at the TTF. 

4.14 GROUNDWATER 

4.14.1 In March 1995, groundwater samples were collected from the four existing RCRA 

groundwater monitoring wells and analyzed by EPA Method 8240 for VOCs. The objective 

of the groundwater investigation was to determine if VOCs were present in the groundwater 

above detection limits. Figure 1-2 illustrates the locations of the four existing RCRA 

monitoring wells. 

4.14.2 Groundwater samples were collected from all of the RCRA groundwater monitoring 

wells using dedicated bladder pumps. Results of water quality parameters measured during 

sampling are presented in Table 3-6. No VOCs above their detection limits were found in the 

groundwater at the TTF. Table 4-10 presents the results of the groundwater samples. 

4.14.3 These results are consistent with the results of all previous sampling events which have 

shown non-detectable levels of VOCs in the groundwater. 

4.15 SUMMARY OF CONTAMINATION DETECTED AT TTF 

4.15.1 The results of the shallow soil gas, deep soil gas, and soil analytical data collected 

during this RFI confirm that the lateral extent of VOC contamination has been defined. The 

data indicate that the VOC contamination is limited primarily to the area under the RCRA cap 

and the paved and building-covered areas at the site. 
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4.15.2 Consistent with previous investigations, the VOC having the highest concentration in 

the soil gas and soil samples collected was MeCI. The remaining detected VOCs concentrations 

in the soil gas and soil samples are orders of magnitudes lower than the MeCl concentrations. 

4.15.3 The sources of the VOC contamination appear to be the former evaporation pond, 

former relief valve, and former interceptor tank. All of these sites are presently covered by the 

RCRA cap. However, the low concentrations ofVOC detected in the shallow and deep soil gas 

and soil samples along the south side of the TTF building could be related to a source from 

within the building. 

4.15.4 No VOC contamination was detected in the groundwater at the TTF. 
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5.1 INTRODUCTION 

5.0 

CONTAMINANT FATE AND TRANSPORT 

5.1.1 The fate of a contaminant after its release into an environmental medium is a function 

of its physical and chemical properties as well as site-specific characteristics such as soil 

organic content. A contaminant fate and transport analysis includes an evaluation of the 

mobility and persistence of the contaminant in environmental media and potential migration 

pathways as influenced by site characteristics. Such an analysis utilizes applicable information 

in order to assess a contaminant's transport within and across media and the effects of natural 

attenuation, degradation and other physical, chemical and biological transformation processes. 

The contaminant fate and transport analysis, along with site-specific sampling data, identifies 

currently impacted environmental media and those with a potential to be impacted. This section 

presents a qualitative assessment of the fate and transport of the contaminants found at the TTF 

with particular emphasis on MeCl. 

5.1.2 This section begins with a discussion on general contaminant persistence and mobility 

processes followed by a contaminant-specific presentation of the properties that affect fate and 

transport. The potential migration pathways and mechanisms are then evaluated followed by 

a discussion on contaminant fate and transport conclusions. 

5.1.3 Historical information indicates that the contaminant of primary concern released to the 

environment at the TTF is MeCl. Previous investigations conducted by WSMR at the TTF had 

also identified the presence of a MeCl plume in the unsaturated zone along with low 

concentrations of other solvents beneath the former evaporation pond and its immediate vicinity. 

Findings from the March 1994 and June 1995 WCFS field investigation are consistent with 

previous investigations and confirm that MeCl was the most commonly detected compound at 

elevated concentrations in soils and soil gas at the TTF and that other VOCs were present at 

lower concentrations. The other contaminants detected by WCFS were generally detected at 

concentrations 2 to 3 orders of magnitude lower than MeCl in soil gas and/or soil samples. As 

a result, the focus of this qualitative discussion on contaminant fate and transport is MeCl, with 
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relevant physical and chemical information being presented for the other detected contaminants 

for the sake of completeness. 

5.1.4 In summary, the WCFS investigation revealed the presence of the following contaminants 

in soil and soil gas at the TTF. 

Deep Soil Deep Soil 
Shallow Soil Gas Gas Sampling Sampling 

Soil Gas Monitoring Sampling (Base of Unit 3 (10 feet bgs to 
Well Sampling (20 feet bgs) 46 to 51 feet bgs) 152.5 feet bgs) 

1,1-DCA 1,1-DCE 1,1-DCE MeCl 
1,1-DCE 1,1,1-TCA 1,1,1-TCA Acetone 
Chloroform PCE PCE Toluene 
1,1,1-TCA TCE TCE 
PCE Freon 11 Chloroform 
TCE Freon 113 Freon 11 
MeCl Freon 113 
Freon 11 
trans-1 ,2-DCE 

5.1.5 Groundwater samples did not indicate the presence of any of the contaminants analyzed. 

5.2 CONTAMINANT PERSISTENCE AND MOBILITY 

5.2.1 This section discusses the general physical and chemical properties which influence 

persistence and mobility of contaminants in environmental media. A contaminant-specific 

discussion of the relevant physical and chemical properties of MeCl and the other VOCs 

detected at the TTF is presented in Appendix G. The relevant physical and chemical properties 

are presented in Table 5-l. 

5.2.2 Volatilization - Volatilization is the process of conversion of a contaminant from the 

aqueous or liquid phase to the gaseous phase. Contaminants affected by this process can be 

transferred into a gaseous form and subsequently mix or disperse in the vadose zone (soil gas) 

or air. Volatilization is a function of the physico-chemical properties of the contaminant, and 

depending on the medium in which the contaminant is present, volatilization may be a function 

of one or more of the following: 
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• 
• 
• 
• 

solubility 
vapor pressure 
Henry's Law constant 
adsorption 

5.2.3 Environmental characteristics including water content, temperature, and atmospheric 

conditions, also affect volatilization. Typically, contaminants with a Henry's Law constant 

greater than lxl0'3 atm-m3/mol are considered to be highly volatile, while those with a Henry's 

Law constant less than 1xl0-7 atm-m3/mol are considered to be less volatile than water. 

Contaminants detected at the TTF have Henry's Law constant ranging from 5.26xl0-1 

atm-m3/mol (Freon 113) to 2.68x10"3 atm-m3/mol (MeCI) which places them all in the highly 

volatile category. In terms of vapor pressure, contaminants with vapor pressures greater than 

1x10"2 millimeters of mercury (mmHg) are considered to be highly volatile whereas 

contaminants with vapor pressures less than 1 x 10-6 mmHg are considered to be the least 

volatile. Contaminants detected at the TTF have vapor pressures ranging from 18.49 mmHg 

(PCE) to 802 mmHg (Freon 11) which places them all in the highly volatile category. MeCl 

has a vapor pressure of 434.9 mmHg. 

5.2.4 Water Solubility - Water solubility exerts a strong influence over the persistence and 

mobility of contaminants. Water solubility is defined as the maximum amount of a contaminant 

that can dissolve in pure water at a given temperature. Generally, the higher the water 

solubility, the greater is the subsurface mobility of a contaminant. All organic contaminants 

are soluble in water to some extent. Typical water solubilities for organic contaminants range 

from 0.001 mg/L to 100 mg/L at ambient temperatures, with values exceeding 100 mg/L for 

some contaminants. MeCI has a water solubility of 13,000 mg!L at 25°C giving it the highest 

water solubility of the contaminants detected at the TTF except for acetone which is totally 

soluble in water. 

5.2.5 Soil Adsorption - The term organic carbon partition coefficient CI<ac) defines the capacity 

of an organic contaminant to adsorb onto soils. Koc is mathematically defined as the ratio of 

the amount of contaminant adsorbed per unit weight of organic carbon in the soil to the 

concentration of the contaminant in solution at equilibrium. Typical Koc values range from 

1 ml/gm to 1xl07 mVgm. Generally, the higher the Koc, the greater is the capacity for 

adsorption of the contaminant onto soils. The Koc for MeCl is 8.8 mVgm. Koc values for the 

other contaminants detected at the TTF range from 22 mVgm (acetone) to 364 mVgm (PCE). 
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5.2.6 A second property which is often used to evaluate the adsorption capacity of organic 

contaminants is the octanol-water partition coefficient (Kow). Kow defines the distribution of the 

contaminant between an aqueous phase and a nonaqueous organic phase and is reported as a 

log number. Generally, the higher the log Kow• the lower the solubility and mobility of the 

contaminant. Organic contaminants with a high Kow tend to bioaccumulate. Organic 

contaminants with a log Kow less than 4 exhibit high water solubility and, therefore, high 

mobility and lower bioaccumulation potential. Log Kow values for the contaminants detected 

at the TTF range from -0.24 (acetone) to 3.40 (PCE). MeCl has a log Kow of 1.25. 

5.2. 7 Biodegradation - Microorganisms that are naturally occurring in soils and water are 

capable of breaking down organic contaminants. The rate of such a break-down or degradation 

is influenced by factors such as: nature and size of the microbial population, presence of a 

suitable substrate or energy source, pH, temperature and moisture content of the medium, 

presence of inert elements, availability of essential nutrients, concentration of the organic 

contaminant, availability of oxygen, adsorption, etc. Biodegradation rates are measured in terms 

of a half-life of an organic contaminant which is defined as the time required to reduce the 

concentration of the contaminant in half. 

5.2.8 Bio-uptake - Plants absorb or assimilate a number of contaminants which are then 

degraded, metabolized or otherwise rendered harmless. Uptake by plants in the root zone can 

affect the mobility and persistence of contaminants in environmental media. Certain 

contaminants are not affected by the degradation and metabolic processes occurring in plants 

and as such tend to accumulate in plants. Such contaminants are typically very stable, exhibit 

low water solubility and high lipid and fatty tissue solubility. These persistent contaminants 

have a low rate of elimination and once the host plant dies, they are released into the 

surrounding soils. This process is of minor significance at the TTF as this area is an active 

facility and the area of interest is covered by a RCRA cap, and vegetation in the area of 

contamination is not present. Root systems of vegetation outside the area of contamination 

would generally not be expected to extend into the contamination. 

5.2.9 Aqueous Dispersion - Transport of dissolved contaminants by the bulk motion of water 

is termed advection. Hydrodynamic dispersion causes the contaminant to spread out from any 

advective path. Hydrodynamic dispersion is a natural process which causes contaminant 

dilution. Hydrodynamic dispersion occurs because of mechanical mixing and molecular 
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diffusion. Mechanical mixing occurs due to differing water velocities within pore spaces caused 

by friction between the water and soil grains; differing pore sizes in the soil through which 

water is moving resulting in differing velocities; and differing flow path lengths caused by 

tortuous route and the branching and intermeshing of flowpaths. 

5.2.10 In addition to mechanical dispersion, diffusion processes also occur due to ionic or 

molecular concentration gradients. However, diffusion is not as predominant as mechanical 

dispersion, and it only occurs at points of low groundwater velocity. 

5.2.11 Aqueous dispersion results in attenuation of contaminants by dilution and spreading of 

the plume. This helps other attenuation processes such as adsorption and biodegradation due 

to increased exposure to soils, nutrients and biomass. 

5.2.12 In addition to the main processes described above, other processes also occur which 

could influence the fate, mobility and persistence of contaminants in environmental media. 

These processes include photolysis, oxidation and hydrolysis, and are estimated to have minor 

impacts on MeCl at the TTF. 

5.3 POTENTIAL MIGRATION PATHWAYS AND MECHANISMS 

5.3.1 The MeCl that is present beneath the former evaporation pond at the TTF could 

potentially migrate by several mechanisms and pathways depending on the composition of the 

environmental media, characteristics of the media and inter-relationship of the media. The 

mechanisms by which MeCl could potentially migrate via air, soil gas, surface water and 

groundwater include: 

• Volatilization from exposed contaminated surface soil or shallow subsurface 
soil, contaminated surface water and/or contaminated groundwater and 
subsequent airborne transport 

• Fugitive dust emissions 

• Contact between surface water and contaminated surface soil resulting in 
contaminated surface water runoff 
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• Leaching of contaminants by infiltrating water with possible vertical 
migration to groundwater 

• Vertical transport in the vadose zone resulting from contaminant releases 
due to spills and/or discharge 

• Soil gas transport in subsurface soils 

• Migration of any contamination reaching the saturated zone 

5.3.2 The potential transport mechanisms listed above are evaluated in the following sections 

in terms of air, surface water, soil gas, and groundwater migration pathways. However, because 

of current site conditions which include a RCRA cap and other areas covered by the TTF 

building and paved staging and parking areas, the leaching of contaminants from subsurface soil 

into groundwater and their potential lateral and vertical migration pathways in the vadose zone 

are considered the most significant. In addition, the TTF was redesigned in 1991 and MeCl 

was replaced in the system. Consequently, the potential for on-going releases of MeCl from 

TTF has been eliminated and the only MeCl potentially available for environmental transport 

at the present time is MeCl which was released prior to 1991. Although lateral and vertical 

transport of residual MeCl in the vadose zone is possible given the porous nature and low 

moisture content of upper subsurface soils, the ongoing soil gas remediation by means of vapor 

extraction would limit such migration and reduce VOC concentrations in the subsurface. 

5.3.3 Air Transport Mechanisms - The primary mechanisms by which contaminants at the 

TTF could enter the air are: 

• volatilization from contaminated soil 
• volatilization from contaminated surface water 
• volatilization from contaminated groundwater 
• wind erosion 

5.3.4 To date, the groundwater has been shown to be free of contamination and removal of 

MeCl from the secondary cooling system and closure of the evaporation pond removed surface 

water volatilization as a source of MeCl to the air. In addition, the potential for volatilization 

from contaminated surface soil is minimal for two reasons. Any concentrations of contaminants 

in surface soils rapidly decrease after release due to the highly volatile nature of the 

contaminants. Currently, the RCRA cap covers the location of the former evaporation pond 
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where the primary release of MeCl occurred. Therefore, the RCRA cap almost completely 

eliminates any exposed areas of potentially contaminated surface soil. The potential for fugitive 

dust generation is minimal for the same two reasons discussed above. Therefore, potential for 

air transport of contaminants at the TTF is negligible. 

5.3.5 Beginning in March 1995, a vapor extraction system has been in place for removal of 

MeCl and other detected contaminants from the vadose zone in the area of the former 

evaporation pond. Therefore, the only potential remaining air pathway is a leak in the vapor 

extraction system. The potential for a leak is of minor concern in a properly designed, 

constructed and operated system such as the one at the TTF. Consequently, air transport 

mechanisms have been eliminated as potential migratory pathways of concern for contaminants 

at the TTF. 

5.3.6 Surface Water Transport Mechanisms- The WSMR area has been classified as a dry 

area with an average annual rainfall of approximately 10.8 inches. Most rain typically occurs 

as late summer thunderstorms with some flash-flooding occurring from intense localized storms. 

The TTF area is not located within the 1 00-year floodplain and stormwater generally drains via 

surface depressions to the south. As a result very little surface water exists on WSMR. 

5.3. 7 The redesign of the TTF and removal of MeCl from the secondary cooling system 

eliminated a potentially active source of surface water releases. The field sampling 

investigations conducted over the years at the TTF indicate that MeCl is primarily confined to 

the deeper subsurface soils at the TTF. Moreover, the RCRA cap covering the former 

evaporation pond area minimizes the likelihood of stormwater runoff being contaminated. 

5.3.8 In addition to the lack of potential surface water exposures as discussed above, the 

physical and chemical characteristics of MeCl preclude its presence in surface water for long 

periods of time even if it were present. MeCl is not a persistent contaminant due to its high 

vapor pressure and Henry's Law constant and has a half-life of only 3 to 5.6 hours in surface 

water with rapid evaporation being the primary removal mechanism. 

5.3.9 Since the potentially contaminated surface soil associated with the former evaporation 

pond has been capped there is no potential for surface water to come into contact with 
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contaminated soils and the surface water transport mechanisms have been eliminated as potential 

migratory pathways of concern for contaminants at the TTF. 

5.3.10 Groundwater Transport Mechanisms - As previously discussed, several field 

investigations have been conducted at the TTF in order to characterize the nature and extent of 

contamination at the facility. Numerous soil gas, soil and groundwater samples have been 

collected and analyzed for MeCl and other volatile organics (including Freons) suspected to 

have been released to the environment. 

5.3.11 Field investigation findings have consistently indicated the presence of MeCl and other 

halogenated hydrocarbons in soil gas and subsurface soils in the vicinity of the TTF. It is 

important to note that to date none of the contaminants detected in soil and soil gas have been 

detected in the groundwater samples collected from the existing RCRA monitoring wells. 

5.3.12 Based on the results of the field investigations, MeCl is known to be limited to 

subsurface soils in the vadose zone at depths generally above 100 feet bgs although some low 

levels of MeCl were detected at depths of greater than 100 feet bgs (GCL, 1987). The WCFS 

investigation concluded that there has been minimal lateral migration at the depths investigated. 

5.3.13 Since the MeCl beneath the former evaporation pond is generally confined to subsurface 

soils (74 to 95 feet bgs) in the vadose zone at a distance of approximately 100 feet above 

groundwater, vertical migration through the unsaturated zone, and horizontal and vertical 

groundwater transport in the saturated zone are the primary mechanisms of interest. Infiltration 

of rainwater through contaminated unsaturated zone soils could potentially transport 

contaminants to groundwater. However, the combination of the RCRA cap and low rainfall 

associated with the desert climate, virtually eliminate the potential for water to infiltrate from 

the ground surface through the area of contamination to the saturated zone. Therefore, there 

is limited potential for MeCl to desorb from contaminated subsurface soils to infiltrating surface 

water. If contaminants were present in the infiltrating water they would be subject to 

degradation processes as the water migrates through the unsaturated zone. 

5.3.14 It should be noted that prior to placement of the RCRA cap, process wastewater 

contaminated with MeCl was released when the HDPE liner in a surface evaporation pond 

located east of the TTF building failed. There is a potential that these fluids are currently 
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migrating through the unsaturated zone and/or some quantity of these fluids have reached the 

saturated zone although groundwater sampling conducted to date indicates that VOCs potentially 

migrating through the unsaturated zone have not impacted groundwater. 

5.3.15 The potential for unsaturated zone and saturated zone migration cannot currently be 

quantified with a meaningful degree of certainty for the following reasons: 

• The fluid release volume and date are unknown 

• Material properties necessary to quantify partially saturated flow through the 
unsaturated zone for the nine geologic units including saturated hydraulic 
conductivity, residual water content, saturated water content, and shape 
factor (which defines the relationship between partially saturated hydraulic 
conductivity and moisture content) are not defined at the TTF 

• Data are not available to calibrate and verify groundwater models which 
could be used to represent flow and transport 

5.3.16 Overall, the potential for unsaturated zone and saturated zone migration can be qualified 

as low for the following reasons: 

• Contaminants have not been detected in groundwater samples collected 
from existing monitoring wells at the TTF 

• The vapor extraction program is mitigating the potential for lateral and 
vertical migration of MeCl by removing VOC mass from the subsurface 

• Only low levels of MeCl have been reported below the estimated depth of 
Unit 9 including 0.099 mg/kg of MeCl at a depth of 100 feet bgs and 
2.3 mg/kg of MeCl at a depth of 120 feet bgs reported by GCL and 
Cortez III, respectively 

• Unit 9 is clay and may be acting to some degree as a barrier to vertical 
migration 

• Unit 9 and lower units as observed in boring SB12 are estimated to have 
a fairly high organic carbon content which is conducive to MeCl adsorption 

N:IWSMR\RFIRPl\RFIRPT.DCC 03/28/96 9:07am 5-9 



6.1 INTRODUCTION 

6.0 

HEALTH AND ENVIRONMENTAL EFFECTS ANALYSIS 

6.1.1 A Health and Environmental Effects Analysis (HEEA) is an integral part of the RFI 

process. The intent of the HEEA is to evaluate the impact of a release on hwnan health and 

the environment. As part of this analysis, it is critical to evaluate the extent of any release in 

terms of lateral and vertical migration since this may be the determining factor in concluding 

whether or not an exposure pathway is complete. If an exposure pathway is not complete, the 

threat to hwnan health and the environment is lacking even though there may have been a 

release. A complete pathway is defined by having four elements: 

• a source and mechanism of a release 
• a transport mediwn 
• a point of contact between the receptor and contaminated mediwn 
• in route of exposure (ingestion, direct contact or inhalation) 

6.1.2 For an exposure pathway to be complete, all four elements and a receptor must be 

present. 

6.1.3 The following background information provides evidence of a release and also provides 

an indication of the lateral and vertical extent of the release. 

6.2 BACKGROUND 

6.2.1 Over a period of several years prior to 1991, MeCl was available for release into the 

environment at the TTF. The resultant MeCl migrated vertically in subsurface soil to a depth 

of approximately 100 feet bgs. In 1991, use of MeCl as a refrigerant at the site was 

discontinued and existing sources of MeCl (piping and storage tanks) were removed. A RCRA 

cap was placed over the area surrounding the contaminated soil in 1988. The TTF is currently 

an operating facility with on-site workers. 
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6.2.2 As part of this RFI at the TTF, soil gas, soil, and groundwater samples were obtained 

at the TTF to further characterize the nature and extent of the contamination. Results from this 

investigation confirmed previous findings including: 

• Contamination of soil in the vicinity of the TTF consisted of MeCl and 
much lower concentrations of other VOCs. 

• The maximum depth of the MeCl contamination observed during this 
investigation was approximately 100 feet bgs (SB 12) although GCL and 
Cortez III observed contamination at depths below 100 feet bgs. 

• The groundwater table (at approximately 200 feet bgs) has not been 
contaminated by VOCs. In addition, the RFI sampling program provided 
new information indicating that the MeCl plume in subsurface soil had not 
migrated laterally beyond the perimeter of the RCRA cap. 

6.2.3 An interim removal action (soil vapor extraction) at the site was initiated in March, 1995, 

in an effort to clean up the soil beneath the cap and to prevent future MeCl contamination of 

groundwater (Dow, 1995). Presently, a soil vapor extraction system is removing and treating 

contaminated soil gas from beneath the RCRA cap. A tentative cleanup goal of 50 mg/kg MeCl 

in soil has been set (Dow, 1995). 

6.3 PURPOSE OF AND APPROACH TO THE ANALYSIS 

6.3.1 The purpose of this health and environmental effects analysis is to: 

• Use up-to-date site data on nature and extent of contaminant levels to 
evaluate current or potential future impacts of the site on human and 
ecological receptors; 

• Make recommendations regarding cleanup levels for media of concern; and 

• Evaluate the potential need for a Corrective Measures Study (CMS) for 
each medium of concern. 

6.3.2 The approach to this analysis consists of the following components: 

• Identification of chemicals of concern (COCs) 

N:\WSMRIRFIRPT\RFIRPT.DCC 03/28/96 9:07am 6-2 



• A revtew of contaminant fate and transport that potentially relates to 
exposure 

• A qualitative exposure assessment, including development of human and 
ecological site conceptual exposure models (SCEM), identification of 
potentially exposed human and ecological populations, and evaluation of 
potential exposure routes 

• A qualitative assessment of risk to human and ecological populations 

• A qualitative analysis of uncertainty associated with the assessment of risk 

• Summary 

• Recommendations 

6.4 IDENTIFICATION OF CHEMICALS OF CONCERN (COCS) 

6.4.1 COCs are chemicals that are present in environmental media that are related to site 

activities and could contribute significantly to overall risk. COCs are the focus of fate and 

transport assessment, risk assessment, and remedy selection. This section identifies and 

discusses the COCs in soil and groundwater at TTF. 

6.5 IDENTIFICATION OF COCs IN SOIL 

6.5.1 The surrounding area is now covered by a RCRA cap. Contamination of subsurface soil 

at the site was assessed in a series of investigations before the installation of the RCRA cap 

(Section 1.6), and most recently in the RFI (Sections 2.0 and 4.0). In these investigations, soil 

boring samples and shallow and deep soil gas samples were evaluated to determine type and 

concentration of contaminants and horizontal and vertical extent of the contaminant plume. The 

results of the analyses are described below. 

6.5.2 Soil beneath RCRA cap: Contamination of soil in the area beneath the RCRA cap as 

defined by soil and soil gas samples consists of MeCl and much lower concentrations of other 

VOCs, including DCA, TCA, 1,1-DCE, 1,2-DCE, TCE, PCE, chloroform, and Freon 11. GCL 

reported that MeCl was present in soil samples at parts per million (ppm) levels, whereas TCA, 

TCE, and PCE were present in parts per billion (ppb) levels (GCL, 1987). Similarly, in soil 
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gas samples collected for the RFI from beneath the RCRA cap, MeCl concentrations were at 

least 3 orders of magnitude (1,000 times) higher than concentrations of other detected VOCs. 

6.5.3 Soil outside of RCRA cap perimeter: Soil and soil gas samples obtained during the RFI 

outside of the perimeter of the RCRA cap indicate that MeCl contamination of soil has not 

migrated beyond the perimeter of the RCRA cap or other covered areas including the TTF 

building, and asphalt and concrete parking areas. MeCl was not detected in 100 shallow soil 

gas and 9 deep soil gas samples obtained from soil outside the perimeter of the cap, and was 

detected (low ppb) in only 6 of 120 soil boring samples from the same area. Low 

concentrations (ppb to low ppm) of other VOCs were detected in shallow and deep soil gas 

samples from outside of the perimeter of the RCRA cap or other asphalt and concrete covered 

areas, including TCA, DCE, TCE, PCE, chloroform, Freon 11, and Freon 113; however, in soil 

boring samples from this area only acetone and toluene were detected. During the investigation, 

acetone was detected 11 times at concentrations ranging from 12 J.Lg/kg to 110 J.Lg/kg and 

toluene was only detected once at a concentration of 6. 7 J.Lg/kg. These low VOC concentrations 

indicate that significant contamination of soil outside the perimeter of the cap or other asphalt 

or concrete covered areas has not occurred. 

6.6 IDENTIFICATION OF COCS IN GROUNDWATER 

6.6.1 To date, no VOCs above the detection limit were found in groundwater samples from 

RCRA monitoring wells on the site. Therefore, no COCs were identified in groundwater at the 

TTF site. 

6.7 CONTAMINANT FATE AND TRANSPORT 

6.7.1 Fate and transport ofMeCl was evaluated qualitatively, along with site-specific sampling 

data, to identify currently impacted environmental media and those with the potential to be 

impacted (Section 5.0). This information was then used in the exposure assessment to estimate 

potential exposure pathways to identified receptor populations. 

6.8 PERSISTENCE, MOBILITY, AND ENVIRONMENTAL FATE 

6.8.1 Chemical properties that tend to drive the fate and transport of MeCl include: 
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• High volatility 
• High solubility in water 
• Low octanol-water partition coefficient 

6.8.2 Owing to these properties, MeCl is considered to be a relatively "non-persistence" 

chemical in surface water and surface soils by virtue of its high volatility but can be considered 

to be persistent in the atmosphere since MeCl does not readily undergo photolysis (i.e. chemical 

decomposition by induced light or other radiant energy). 

6.8.3 In subsurface soil and groundwater, MeCl demonstrates substantial migration potential 

because of its relatively high water solubility. MeCl would also be expected to migrate as "soil 

gas" in the vadose zone. Biodegradation may occur in the vadose zone and groundwater at a 

slow rate. 

6.9 SCREENING OF POTENTIAL ROUTES OF MIGRATION OF MeCI 

6.9.1 As discussed in Section 5.3, methylene chloride could potentially migrate by several 

mechanisms and pathways including: 

• Volatilization from exposed contaminated surface soil or shallow subsurface 
soil and subsequent airborne transport 

• Fugitive dust emissions 

• Contact between surface water and contaminated surface soil resulting in 
contaminated surface water runoff 

• Leaching of contaminants by infiltrating water with possible vertical 
migration to groundwater 

• Vertical transport in the vadose zone resulting from contaminant releases 
due to spills and/or discharge 

• Soil gas transport in subsurface soils 

• Migration of any contamination reaching the saturated zone 
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6.9.2 Each of these transport mechanisms for the TTF site was evaluated in detail in 

Section 5.0. Due to the presence of a RCRA cap lateral and vertical migration pathways in 

subsurface soil via soil gas transport and leaching from subsurface soil into groundwater are 

considered primary pathways. Air and surface water transport are not significant at the TTF. 

The pathway analysis is summarized below. 

6.9.3 Air Pathway and Mechanisms: Air transport pathways (i.e., volatilization from surface 

soil and surface water and wind erosion from soil) are not considered to be migratory pathways 

of concern at TTF because: 

• The RCRA cap prevents volatilization or wind erosion of contaminants 
from soil into air 

• Surface soil outside the perimeter of the cap is not contaminated with MeCl 

• The RCRA cap prevents contact between stormwater and contaminated soil, 
therefore, volatilization of contaminants from surface water cannot occur 

6.9.4 Surface Water Pathway and Mechanisms: Surface water transport pathways are not 

considered to be migratory pathways of concern at TTF because storm water does not come into 

contact with contaminated soil. 

6.9.5 Soil Pathways and Mechanisms: Contaminants could potentially migrate in soil via 

fugitive dust emissions, stormwater transport of contaminated surface soil, percolating rainwater 

with possible migration to groundwater, lateral and vertical migration in the vadose zone via 

soil gas transport. 

6.9.6 Since there is no exposed contaminated surface soil on the site transport of contaminants 

in soil via fugitive dust emissions and surface water pathways is not occurring. In addition, 

sampling studies indicate that significant horizontal migration of MeCI in soils outside of the 

perimeter of the cap, paved areas, and building perimeter has not occurred. Vertical migration 

of MeCl in subsurface soil to depths of approximately 1 00 feet bgs has been documented, 

however, on-going remediation efforts to remove most of the MeCl from soil beneath the cap 

will further impede migration of MeCl in subsurface soil. 
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6.9. 7 Groundwater Pathway and Mechanisms: Contaminants could enter groundwater via 

percolation through contaminated subsurface soil. MeCl has been detected at a maximum depth 

of approximately 100 feet bgs in subsurface soil, but has not been detected in groundwater. It 

is unlikely that groundwater below the site will become contaminated because: 

• The RCRA cap decreases or prevents percolation of rainwater through 
contaminated soil 

• Samples collected from boring SB 12 did not indicate further vertical 
migration of the MeC1 plume and samples collected from soil borings SB 1 
through SB 11 did not indicate lateral expansion of the MeCl plume at depth 

• The vertical distance between contaminated subsurface soil and groundwater 
is large and it is likely that the silt, sandy clay, and caliche layers at or near 
the TTF combined with the low moisture levels in subsurface soil are acting 
as retarding features limiting the vertical migration of MeCl toward the 
groundwater 

• On-going remediation of MeCl is expected to greatly reduce the total mass 
of MeCl in soil, decreasing the probability that contaminants could traverse 
the 1 00 foot vertical distance between contaminated soil and the 
groundwater table. 

6.10 CONTAMINANT FATE AND TRANSPORT CONCLUSIONS 

6.10.1 This qualitative contaminant fate and transport analysis indicates that transport processes 

for MeCl are limited to migration in the vadose zone via soil gas transport and percolation of 

rainwater. Other potential migration pathways and transport mechanisms were evaluated and 

were not considered to be of concern, primarily because of the limiting characteristics of the 

site. 

6.11 QUALITATIVE EXPOSURE ASSESSMENT 

6.11.1 An exposure assessment is the key step in a risk assessment and is always performed 

to evaluate the potential for chemical ·exposure among human and ecological receptor 

populations at the TTF site. A qualitative exposure assessment was performed for this risk 

assessment. The steps in this qualitative exposure assessment include: 
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• Identification of current and potential future land use scenarios; 
• Identification of potential receptor populations; and, 
• Evaluation of potential pathways for completeness. 

6.12 IDENTIFICATION OF CURRENT AND POTENTIAL FUTURE 

LAND USE SCENARIOS 

6.12.1 The TTF is an operating facility on the WSMR and is located in an unpopulated area 

of WSMR, isolated from other potential receptor populations. The nearest WSMR residence 

is at the Main Post approximately 2.5 miles from the TTF. Therefore, only TTF workers are 

expected to be on or near the site. 

6.12.2 WSMR is not on the BRACC (Base Realignment and Closure Commission) list 

indicating that there are no known plans for base closure. TTF, as with the rest of the WSMR, 

is expected to remain active for the foreseeable future. It is possible that increased testing 

demands at the TTF will require expansion of the facility. However, this expansion would 

likely be in areas outside the RCRA cap because of regulatory constraints/limitations 

disallowing disturbance of the RCRA cap, or outside other asphalt and concrete paved areas 

where the majority of the contamination is known to exist. In addition, future land use 

involving recreational or residential settings are considered to be highly unlikely and as such 

are not evaluated in this HEEA. The current water supply for WSMR, from a well field near 

the Main Post upgradient from TTF, is expected to remain adequate and in use for the 

foreseeable future. As a result, the future use of groundwater from the TTF site is considered 

to be unlikely. 

6.12.3 Current and likely future land use scenarios at TTF consist of continued operation of 

the facility by on-site workers with water supplied from the Main Post well field upgradient 

from TTF. 

6.13 IDENTIFICATION OF POTENTIAL RECEPTOR POPULATIONS 

6.13.1 Potential receptor populations are defined as current or future human, plant, or animal 

populations that could come in contact with site-related contaminants and thus potentially be 

at risk. Potential human receptors include current and future workers at the site, who are 
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expected to spend the majority of their time inside of TTF or in an office building adjacent to 

TTF. 

6.13.2 Potential ecological receptors consist of wildlife and vegetation at or near the TTF site. 

Plant and animal communities endemic to WSMR have been described in WCFS (1995t). The 

habitat immediately adjacent to the TTF is not suitable for the majority of wildlife known to 

occur at WSMR, however, evidence for coyotes, kangaroo rats, badgers, and some birds was 

observed during a field reconnaissance of the area around the TTF. Honey mesquite comprises 

approximately 75 percent of the total vegetation in the project area (WCFS, 1995a). 

6.13.3 Because current site conditions will not change in the foreseeable future, it is therefore 

reasonable to state that the area around the TTF will continue to support the existing habitat 

with its corresponding plant and animal communities. Thus, potential future ecological 

receptors are expected to be similar to current ecological receptors. 

6.14 EVALUATION OF POTENTIAL EXPOSURE PATHWAYS 

6.14.1 An exposure pathway is a mechanism by which a receptor may come in contact with 

a chemical. As previously stated, there are 4 major elements which define a complete exposure 

pathway. These elements are: 

• A source and mechanism of chemical release; 

• A transport mechanism for the chemical; 

• A point of potential receptor contact with the medium (e.g., an exposure 
point); 

• A route of exposure (e.g., ingestion, inhalation, dermal contact, root uptake) 
for the receptor to come in contact with. 

6.14.2 The absence of any one of these elements indicates that the pathway is incomplete and 

no exposure can occur. Potential exposure pathways for human and ecological receptors at TTF 

are depicted in site conceptual exposure models (SCEM) in Figures 6-1 and 6-2, and discussed 

in the following sections. 
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6.15 PATHWAYS INVOLVING SOIL 

6.15.1 As discussed previously, the primary source ofMeCl contamination at the site was from 

MeCl refrigerant released into soil in the area now covered with a RCRA cap. The resultant 

MeCl plume migrated vertically in subsurface soil, but has not migrated horizontally beyond 

the perimeter of the RCRA cap or other areas covered by asphalt and/or concrete. 

6.15.2 Pathways associated with surface soil are incomplete for current and future human and 

ecological receptors because: 

• no exposure to contaminated soil can occur because of the RCRA cap and 
asphalt and concrete 

• no significant contamination is present in surface soil outside of the 
perimeter of the cap 

6.15.3 Pathways associated with subsurface soil are incomplete for current and future human 

and ecological receptors because: 

• No direct exposure to contaminated subsurface soil under the RCRA cap 
can occur. 

• Subsurface soil outside of the RCRA cap and other asphalt and concrete 
areas is not contaminated. Thus, activities disturbing subsurface soil (e.g., 
construction) outside of the RCRA cap area would not result in exposure 
because no significant contamination is present in this area. 

6.15.4 It is concluded that pathways associated with surface and subsurface soil are incomplete 

for current and future human and ecological receptors. 

6.16 PATHWAYS INVOLVING GROUNDWATER 

6.16.1 Pathways associated with exposure to groundwater are incomplete for current and future 

receptors because groundwater from the site is neither used nor is it likely to be used in the 

foreseeable future. At present, the only groundwater use within 5 miles of the TTF is from a 

well field at the WSMR Main Post, centered upgradient about 3 miles northwest of the site. 

These wells supply the majority of the water used at WSMR, including that for the TTF. A 
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groundwater divide is located between TTF and the well field at the Main Post. GCL predicted 

that a groundwater divide would be anticipated to remain between TTF and the Main Post well 

field even after 30 years of continuous pumping of water at the maximum current rate (GCL, 

1987). Thus, groundwater beneath the TTF site is expected to continue to flow away from 

wells supplying water to WSMR Main Post area and well field. Assuming that groundwater 

at or downgradient from the TTF site will not be used, pathways associated with groundwater 

are incomplete for receptors. 

6.16.2 Most importantly groundwater pathways are considered incomplete because MeCl (and 

other VOCs) have not been detected in groundwater at the site, indicating that no transport 

mechanisms currently exist between subsurface soil containing MeCl and groundwater beneath 

the site. The lack of a viable transport mechanism is probably related to: 

• The large distance between groundwater and contaminated subsurface soil 
(approximately 100 feet). 

• The presence of the RCRA cap which impedes or prevents percolation of 
rainwater through the contaminated soil under the cap. The lack of a 
driving force for percolation of MeCl through subsurface soil may have 
eliminated the capacity for the MeCl plume to migrate vertically, as 
evidenced by similar estimates of maximum depth of the plume in 1986 
(GCL, 1987) and 1995 (WCFS, 1995a). 

6.16.3 Silt, sand clay, and caliche layers at or near to the MeCl plume, and low moisture levels 

in subsurface soil, may each be acting as retarding features. 

6.16.4 For similar reasons, it is unlikely that contamination of groundwater will occur in the 

future. In addition, an interim remedial action (a soil vapor extraction system) is currently 

underway to remove MeCl and other VOCs from contaminated soil beneath the cap (Dow, 

1995). The expected large reduction in total mass of MeCl in soil should decrease the 

probability that contaminants will migrate the approximate 100 foot vertical distance between 

contaminated soil and groundwater (Dow, 1995). However, the actual probability that this 

remedial action will prevent future contamination of groundwater has not been determined. 

6.16.5 It is concluded that pathways associated with groundwater are incomplete for current 

and future human and ecological receptors. 
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6.17 PATHWAYS INVOLVING AIR 

6.17.1 Airborne contaminants can be derived from two possible sources: 

• Direct volatilization of contaminants in soil and water; and 
• Fugitive dust emissions from soil-adsorbed contaminants. 

6.17.2 Inhalation of indoor and/or outdoor VOCs from contaminated surface or subsurface soils 

is an incomplete pathway for current and future human and ecological receptors because VOCs 

under the RCRA cap are not released into the atmosphere and surface and subsurface soil 

outside of the perimeter of the cap do not contain significant concentrations of VOCs. 

6.17.3 For similar reasons, no current or future exposure to contaminated fugitive dust can 

occur. In addition, MeCl is highly volatile and would not be expected to become entrained to 

dust particles. Thus, pathways associated with fugitive dust emissions are incomplete for all 

current and future human and ecological receptors. 

6.17 .4 This concluded that pathways associated with air are incomplete for current and future 

human and ecological receptors. 

6.18 PATHWAYS INVOLVING SURFACE WATER 

6.18.1 Contaminated soil at the site is covered with a RCRA cap which prevents stormwater 

runoff from contacting contaminated soil. Thus, pathways associated with surface water runoff 

are incomplete for current and future human and ecological receptors. 

6.19 SUMMARY FOR EXPOSURE ASSESSMENT 

6.19.1 Based on current and future use scenarios, no complete exposure routes exist for current 

potential human and ecological receptors at the site, because: 

• Contaminated soil is covered by a RCRA cap 
• Surface and subsurface soil outside of the cap is not contaminated 
• Groundwater from the site is not contaminated 
• Groundwater from the site is not used 
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6.20 QUALITATIVE ASSESSMENT OF RISK 

6.20.1 In this section, the results from the exposure assessment are used to assess the presence 

or absence of risk from exposure to contaminants at the site. In the absence of any complete 

exposure pathways there are no points of contact and, therefore, no risks for current or future 

human or ecological receptors for the following reasons: 

• all pathways associated with soil at the site are incomplete and no 
exposure to MeCl in soil can occur 

• groundwater at TTF is neither contaminated nor used 

6.20.2 In the event that groundwater at TTF becomes contaminated with MeCl, there could be 

a threat to future receptors if: 

• groundwater contamination exceeds health protective levels 

• contaminated groundwater is used as water supply by receptors 

6.21 QUALITATIVE ANALYSIS OF UNCERTAINTY IN THE ASSESSMENT OF RISK 

6.21.1 This section discusses the primary uncertainties in the assessment of risk and how they 

may affect results and conclusions. Primary uncertainties in the analysis are related to: 

• Uncertainty about future contamination of the groundwater table at TTF 

• Uncertainty about the potential impact to future receptors at the site if 
groundwater at TTF becomes contaminated 

6.21.2 These uncertainties affect the ability to predict the potential impact of contaminants at 

the site on future receptors, and, therefore, to predict the extent of remediation necessary to 

prevent the site from impacting future receptors. 

6.21.3 Uncertainty about the actual probability for future contamination of the groundwater 

table at TTF arises from the following data gaps: 
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• The concentration of MeCl and vertical extent of the MeCl plume in 
subsurface soil immediately beneath the RCRA cap have not been fully 
characterized because of regulatory constraints/limitations disallowing 
exploratory borings through the existing RCRA cap 

• A quantitative analysis of fate and transport of MeCl in subsurface soil 
has not been performed 

6.21.4 Uncertainty about the potential impact to future receptors at the site if groundwater at 

TTF becomes contaminated is related to: 

• Uncertainty regarding the likelihood that the groundwater from TTF will 
ever be used 

• Uncertainty regarding the likelihood that groundwater from TTF will 
continue to flow away from the WSMR water supply at the Main Post, 
3 miles upgradient from TTF 

6.21.5 Based on projected water use by WSMR and other future land use scenarios it is 

unlikely that groundwater from the TTF site will be used in the future. It is also unlikely, 

based on a study by Geoscience Consultants Ltd. (GCL, 1987), that continued groundwater use 

from the WSMR water supply at the Main Post at the current rate would induce a reversal of 

the flow of groundwater from TTF (i.e., it is unlikely that groundwater from TTF will begin· 

to flow towards the WSMR water supply at the Main Post in the future). Therefore, it is 

unlikely that future contamination of groundwater at TTF could result in contamination of the 

WSMR water supply. 

6.21.6 There is some uncertainty as to the probability that groundwater at the site will 

eventually become contaminated. This uncertainty could be reduced by performing quantitative 

contaminant transport modeling for MeCl in subsurface soil. However, even if the groundwater 

at TTF became contaminated, the lack of a future receptor population would still result in an 

incomplete pathway. 

6.22 SUMMARY 

6.22.1 This health and environmental effects analysis indicated that MeCl contamination at the 

TTF site does not present a threat to human or ecological receptors at this time, primarily 
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because contaminated soil is under a RCRA cap and groundwater at TTF is neither 

contaminated nor is it used as a water supply. However, the potential, albeit limited, for 

groundwater contamination in the future from continued vertical migration of the MeCl plume 

still exists. A preferred outcome of the remedial action would be to clean up contaminated soil 

to a level that would prevent future groundwater contamination. 
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7.1 SUMMARY 

7.0 

CONCLUSIONS AND RECOMMENDATIONS 

7.1.1 Woodward-Clyde Federal Services (WCFS) under contract to the Tulsa District, U.S. 

Army Corps of Engineers (USACE) conducted RCRA Facility Investigation (RFI) activities at 

the Temperature Test Facility (TTF) located within the White Sands Missile Range (WSMR). 

In January 1985, it was discovered that significant quantities of solvent laden wastewater had 

been released into the soil at the TTF. Subsequent investigations concluded MeCl and low 

concentrations of other solvents had contaminated the soil east of the TTF building. In 1991, 

MeCl use at the site was discontinued. The area surrounding the contaminated soil was covered 

with a RCRA cap in 1988. 

7.1.2 The purpose of the WCFS investigation was to further delineate the vertical and 

horizontal extent of contamination, identify additional release sources, conduct a Health and 

Environmental Evaluation Analysis (HEEA), and provide sufficient information to complete the 

RFI Report and perform a Corrective Measures Study (CMS), if warranted. 

7.1.3 WCFS data collection activities were performed in two phases. In June 1994, soil gas 

samples were collected from the 17 existing soil gas monitoring wells during the initial phase 

of investigation. In March 1995, the second phase of the field activities included the collection 

and analysis of 100 shallow soil gas samples, 9 deep soil gas samples, 120 soil samples (one 

each from the 9 deep soil gas borings and the remainder from 12 deep soil borings), and 

groundwater samples ftom 4 existing RCRA groundwater monitoring wells. 

7.1.4 An interim removal action (a soil vapor extraction system) is currently underway in an 

effort to clean up soil beneath the RCRA cap and prevent contamination of groundwater by 

MeCl. 
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7.2 CONCLUSIONS 

7.2.1 Based on previous information and the results of this RFI, conclusions regarding the 

current status of the TTF are provided. 

7.2.2 The vertical and horizontal extent of VOCs in the unsaturated soils along the perimeter 

of the TTF building and the RCRA cap have been defined. MeCl contamination and to a much 

lessor extent other VOCs (e.g., TCE, PCE, TCA, Freon 11) exists in subsurface soil under the 

RCRA cap and other areas in the vicinity of the TTF covered by concrete and asphalt parking 

areas. The contamination has migrated to a depth of approximately 100 feet bgs, but has not 

migrated horizontally to soil outside the perimeter of the RCRA cap or other cover areas. No 

VOC contamination has been detected in the groundwater located at a depth of approximately 

200 feet bgs below the TTF. 

7.2.3 There are currently no complete exposure pathways to contaminants at the site for 

potential human (on-site workers) or ecological receptors (animal and plant communities) 

because: 

• all contaminated soil is covered by the RCRA cap or other concrete or 
asphalt covered areas 

• groundwater at the TTF is neither contaminated nor used 

7 .2.4 Based on the most reasonable future land use scenario that land use at TTF and WSMR 

will not change in the foreseeable future, no complete exposure pathways are predicted for 

potential future human or ecological receptors because: 

• contaminated soil will remain covered by the RCRA cap and other 
concrete and asphalt covered areas 

• groundwater at TTF is downgradient from the WSMR water supply and 
is not expected to be used as a water supply 

7.2.5 However, the potential exists for future contamination of the underlying groundwater 

table. This potential threat was not quantified in this report, but could become an issue if the 

land use changes in the future and that aquifer is used for domestic purposes. 
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7.2.6 The transport mechanisms that are theoretically most likely to result in contaminant 

migrations is the lateral and vertical migration in the vadose zone and potential 

percolation/leaching of MeCl from the vadose zone to the underlying aquifer. Existing 

sampling data indicate that MeCl has migrated to approximately 95 feet bgs in the vadose zone 

but migration to groundwater has not occurred at the TTF, although it is theoretically possible. 

It is likely that the effects of various attenuation and retardation factors including the presence 

of retarding clay, lack of infiltrating water and the RCRA cap will reduce the contaminant 

concentrations. 

7 .2. 7 Potential air and surface water migration pathways and transport mechanisms are not 

considered to be of concern at the TTF due to site conditions and lack of exposure potential. 

While the lateral and vertical migration of MeCl and other contaminants in the form of soil gas 

in the vadose zone is possible (due to elevated soil gas concentrations and the generally porous 

nature and lack of moisture of the upper subsurface soils), the ongoing vapor extraction would 

limit such migration and reduce concentrations of contaminants to levels at which they will not 

be of concern. 

7.2.8 Corrective Measures Studies (CMS) for media of concern are not necessary at this time 

because an appropriate cleanup effort for MeCl in soil and soil gas is already underway. This 

cleanup effort consists of a soil vapor extraction system that is removing MeCl and other VOCs 

present in the vadose zone beneath the RCRA cap and in the general vicinity of the TTF (Dow, 

1995). A pilot vapor extraction study at TTF concluded that vapor extraction was the most 

appropriate remediation method for the site and provided a plan for using existing and 

additional air monitoring wells for remediation (ERC, 1990). The results and recommendations 

of the pilot study served as the basis for development of the current remedial effort (Dow, 

1995). 

7.3 RECOMMENDATIONS 

7.3.1 Present efforts to cleanup soil beneath the RCRA cap should continue as described in 

Dow (1995). Dow reported that the current cleanup goal of 50 mglkg MeCl in soil could be 

achieved in the sandy soil after a period of approximately 1 month, but to achieve similar levels 

for clayey soils could take a year. The current cleanup goal for soil represents a relative 

removal in excess of 90 percent of the estimated mass of MeCl in the sandy soil (Dow, 1995). 
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However, the extent that this cleanup effort will reduce the potential for the MeCl to 

significantly impact groundwater at the site has not been ascertained. Thus, it is recommended 

that a final soil cleanup level be selected based on a reasonable likelihood that it would be 

protective against future groundwater contamination. Additional fate and transport studies and 

modeling may need to be conducted in order to predict these levels and assess their potential 

effects on groundwater in the underlying aquifer. 

7.3.2 Quantitative contaminant transport modeling predicting the fate and transport of MeCl 

in subsurface soil should be performed using site-specific information on the MeCl plume and 

on subsurface soil characteristics. The goal of this analysis would be to: 

• estimate the probability that MeCl might reach and contaminate 
groundwater under current site conditions 

• estimate the potential extent (if any) of future MeCl contamination of 
groundwater under current site conditions 

• estimate a soil cleanup level that would be protective in the event that 
future groundwater contamination occurs 

7.3.3 The cleanup level estimated in the fate and transport modeling should be used as the 

target soil cleanup goal. Cleanup efforts should continue as necessary to achieve the soil 

cleanup goal. Following cleanup, sampling and analysis of subsurface soil should be performed 

to confirm that the target soil cleanup level has been achieved. 

7.3.4 Groundwater should continue to be monitored for MeCl during and after soil cleanup to 

confirm that the remedial action has successfully prevented groundwater contamination. If 

contamination reaches groundwater a trigger level at which corrective action would be taken 

should be determined. Potential trigger levels for MeCl include the maximum contaminant 

level, or MCL, (5 J.~.g/L) or a conservative risk-based concentration developed using an assumed 

downgradient receptor. 
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TABLE 1-1 
Sample Summary 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

--------------

Field 
No. ofGas Replicate Trip 

--~~ -~-

Samples QA QC Rinsates Blanks Analysis Method 

14 14 12 3 voc SW -846 Method 
8240 

109 6 6 voc Field Screening 
GC/PIC/ECD 

17 2 2 voc T0-14 

17 2 2 voc Field Screening 
GC/MSD 

Laboratory 

Quanterra 

Plains Environmental 
Services 

Enseco Air T oxics 

Plains Environmental 
Services 
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Sample 
Delivery Group 

040965 
040965 
040965 
040965 
040965 
040965 
040965 
041007 
04I007 
041007 
041007 
041007 
041007 
041007 
041007 

041007 
04I007 
04I007 
04I007 
041007 

04I007 
041007 
041007 
041007 
041007 
041007 
04I007 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 
041029 

TABLE 1-2 
Cross Reference of Field/Laboratory Sample Numbers 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Field Lab 
Sample Number Sample Number Matrix 
WSTF-D80I-2048 040965-000 I-SA soil 
WSTF-D802-2048 040965-0002-SA soil 
WSTF-D804-2047 040965-0003-SA soil 
WSTF-D805-2052 040965-0004-SA soil 
WSTF-D806-204I 040965-0007 -SA soil 
WSTF-0807-2045 040965-0005-SA soil 
WSTF-0808-2043 040965-0006-SA soil 
WSTF-0803-2050 04I 007 -0002-SA soil 
WSTF-0809-2050 041007-000 I-SA soil 
WSTF-0809-2050-EB 04I 007-0003-E8 water 
WSTF-S802-2002 04I 007 -0008-SA soil 
WSTF-S802-20I2 04I 007-0007 -SA soil 
WSTF-S802-2050 041007 -0006-SA soil 
WSTF-S802-2052 04I 007 -0009-SA soil 
WSTF-S802-2052 MS/MSO 04I 007-0009-MS soil 
WSTF-S802-2052 MS/MSD 04I 007 -0009-SO soil 
WSTF-SB02-2052-QC 04I 007 -0004-SA soil 
WSTF-S802-2059 04I 007-001 0-SA soil 
WSTF-S802-2059 MS/MSD 041007-00 I O-MS soil 
WSTF-SB02-2059 MS/MSO 04I007-00IO-SO soil 
WSTF-S802-2059-QC 041007 -0005-SA soil 
WSTF-S802-2064 041007-00 13-SA soil 
WSTF-S802-2065 04I007-0011-SA soil 
WSTF-SB02-2072 041007-0012-SA soil 
WSTF-SB02-2078 041007-00I4-SA soil 
WSTF-S802-2079 04I007-00I5-SA soil 
WSTF-S802-2083-E8 041007-00I6-E8 water 
WSTF-S80 1-20 I7 041029-00 Il-SA soil 
WSTF-S801-2025 041029-0012-SA soil 
WSTF-SBO l-2050-E8 041029-00 I3-E8 water 
WSTF-S80 1-2057 041029-00 14-SA soil 
WSTF-S801-2057-QC 041029-00 15-SA soil 
WSTF-SB01-2061 041029-00 18-SA soil 
WSTF-S80I-2061-MS/SO 041029-00 18-MS soil 
WSTF-S80 1-206I-MS/SO 041029-00 18-SO soil 
WSTF-S801-2062 041029-00 16-SA soil 
WSTF-S80I-2063 04I 029-00 I7 -SA soil 
WSTF-S80I-2072 04I 029-00 I9-SA soil 
WSTF-S80I-2076 04I 029-0020-SA soil 
WSTF-S80I-2080 041 029-0021-SA soil 
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Analytical 
Analysis Laboratory 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
VOC IQUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc ;QUANTERRA 
voc QUANTERRA 
voc .QUANTERRA 

VOC IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
VOC QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
VOC QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
VOC QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 

voc QUANTERRA 
VOC QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 

Page 1 of 5 



Sample 
Delivery Group 
041029 
041029 
041029 

041029 
041029 
041029 
041029 
041029 
041029 
041029 
041141 
041141 
041141 
041141 
041141 
041141 
041141 

041141 
041141 
04(141 

041141 

041141 
041141 
041141 
041141 
041141 
041141 
041141 
041141 
041141 

041141 
041141 
041141 
041141 
041141 
041141 
041157 
041157 
041157 
041157 
041157 

TABLE 1-2 
Cross Reference of Field/Laboratory Sample Numbers 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Field Lab 
Sample Number Sample Number Matrix 
WSTF-SB03-20l 0 041029-000 I-SA soil 
WSTF-SB03-202l 041 029-0002-SA soil 
WSTF-SB03-2053 041 029-0003-SA soil 
WSTF-SB03-2060 041 029-0004-SA soil 
WSTF-SB03-2063 041 029-0005-SA soil 
WSTF-SB03-2063 QC 041029-0010-SA soil 
WSTF-SB03-2065 041 029-0006-SA soil 
WSTF-SB03-2070 041029-0007 -SA soil 
WSTF-SB03-2073 041 029-0008-SA soil 
WSTF-SB03-2074 041 029-0009-SA soil 
WSTF-000 1-0000-TB 041141-0024-TB water 
WSTF-OOE3-l 000 041141-0014-SA water 
WSTF-SB04-2016 041141-0012-SA soil 
WSTF-SB04-2016-MS/MSD 041141-0012-MS soil 
WSTF-SB04-20 16-MS/MSD 041141-0012-SD soil 
WSTF-SB04-20 16-QC 041141-0013-SA soil 
WSTF-SB04-2025 041141-0016-SA soil 
WSTF-SB04-2056 041141-0017-SA soil 
WSTF-SB04-2057 041141-0018-SA soil 
WSTF-SB04-2062 041141-0019-SA soil 
WSTF-SB04-2063 041141-0020-SA soil 
WSTF-SB04-2071 041141-0021-SA soil 
WSTF-SB04-2077-EB 041141-0015-EB water 
WSTF-SB04-2078 041141-0022-SA soil 
WSTF-SB04-2079 041141-0023-SA soil 
WSTF-SB06-2017 041141-0001-SA soil 
WSTF-SB06-2022 041141-0002-SA soil 
WSTF-SB06-2057 041141-0003-SA soil 
WSTF-SB06-2060 041141-0004-SA soil 
WSTF-SB06-2061 041141-0005-SA soil 
WSTF-SB06-2062 041141-0006-SA soil 
WSTF-SB06-2073 041141-0007-SA soil 
WSTF-SB06-2075-EB 041141-0008-EB water 
WSTF-SB06-2080 041141-0009-SA soil 
WSTF-SB06-2080-QC 041141-0011-SA soil 
WSTF-SB06-208l 041141-0010-SA soil 
WSTF-0002-0000-TB 041157-0013-TB water 
WSTF-OOE2-l 000 041157-0011-SA water 

WSTF-OOE4-l 000 041157-0012-SA water 
WSTF-SB08-20 17 041157-0001-SA soil 
WSTF-SB08-2017 -QC 041157 -0002-SA soil 
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Analytical 
Analysis Laboratory 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 

voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUA~'TERRA 

voc IOUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc [QUANTERRA 
VOC QUANTERRA 
voc QUANTERRA 
VOC QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
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Sample 
Delivery Group 
041157 
041157 
041157 
041157 
041157 
041157 

041157 
041157 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041172 
041189 
041189 
041189 
04(189 

041189 
041189 

041189 
041189 
041189 

041189 
041189 
041189 
041189 
041189 
041189 

041189 
041189 
041189 

041189 
041189 

TABLE 1-2 
Cross Reference of Field/Laboratory Sample Numbers 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Field Lab 
Sample Number Sample Number Matrix 
WSTF-SB08-2025 041157 -0003-SA soil 
WSTF-SB08-2059 041157 -0004-SA soil 
WSTF-SB08-2060 041157-0005-SA soil 
WSTF-SB08-2061 041157 -0006-SA soil 
WSTF-SB08-2062 041157-0007 -SA soil 
WSTF-SB08-2074 041157-0008-SA soil 
WSTF-SB08-2079 041157 -0009-SA soil 
WSTF-SB08-2080 041157-00 10-SA soil 
WSTF-SB 10-2010-EB 041172-0001-EB water 
WSTF-SB10-2012 041172-0002-SA soil 
WSTF-SB 10-2012-MS/MSD 041172-0002-MS soil 
WSTF-SB 10-20 12-MS/MSD 041172-0002-SD soil 
"wSTF-SB 10-2012-QC 041172-0003-SA soil 
WSTF-SB 10-2021 041172-0004-SA soil 
WSTF-SB 10-2059 041172-0005-SA soil 
WSTF-SB 10-2060 041 172-0006-SA soil 
WSTF-SBI0-2061 041172-0007-SA soil 
WSTF-SB 10-2062 041172-0008-SA soil 
WSTF-SB I 0-2071 041172-0009-SA soil 

WSTF-SB 10-2073 041172-001 0-SA soil 
WSTF-SB 10-2078 041172-0011-SA soil 
WSTF-SB05-20 17 041189-001 0-SA soil 
WSTF-SB05-2021 041189-0011-SA soil 

WSTF-SB05-2054 041189-0012-SA soil 
WSTF-SB05-2054-MS/MSD 041189-0012-MS soil 
WSTF-SB05-2054-MS/MSD 041189-00 12-SD soil 
WSTF-SB05-2054-QC 041189-00 13-SA soil 
WSTF-SB05-2055 041189-0014-SA soil 

WSTF-SB05-2056 041189-0015-SA soil 
WSTF-SB05-2070 041189-0016-SA soil 
WSTF-SB05-2075 041189-0017-SA soil 
WSTF-SB05-2076 041189-00 18-SA soil 
WSTF-SB09-2017 041189-000 I-SA soil 
WSTF-SB09-2021 041189-0002-SA soil 
WSTF-SB09-2057 041189-0003-SA soil 
WSTF-SB09-2057 -QC 041189-0004-SA soil 
WSTF-SB09-2060 041189-0005-SA soil 
WSTF-SB09-2072 041189-0006-SA soil 

WSTF-SB09-2072-EB 041189-0009-EB water 

WSTF-SB09-2078 041189-0007 -SA soil 
WSTF-SB09-2079 041189-0008-SA soil 
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Analytical 
Analysis Laboratory 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc lQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc lQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 

voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 

voc QUANTERRA 
voc QUANTERRA 
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Sample 
Delivery Group 
041208 
041208 
041208 
041208 
041208 
041208 
041208 
041208 
041208 
041208 

041209 
041209 
041209 
041209 
041209 
041209 
041209 
041209 

041209 
041209 
041209 

041209 
041209 
041209 
041209 
041209 
041209 

041209 
041256 
041256 
041256 
041256 
041256 

041256 
041256 
041256 
041256 
041256 

041256 
041256 
041256 

TABLE 1-2 
Cross Reference of Field/Laboratory Sample Numbers 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Field Lab 
Sample Number Sample Number Matrix 
WSTF-SB11-2016 041208-000 I-SA soil 
WSTF-SB 11-2016 MS/MSD 041208-0001-MS soil 
WSTF-SB 11-2016 MS/MSD 041208-0001-SD soil 
WSTF-SBI1-2017 041208-0002-SA soil 
WSTF-SB 11-2052 041208-0003-SA soil 
WSTF-SB 11-2054 041208-0004-SA soil 
WSTF-SB 11-2065 041208-0005-SA soil 
WSTF-SB 11-2067 041208-0006-SA soil 
WSTF-SBil-2070 041208-0007 -SA soil 
WSTF-SB 11-2070-QC 041208-0008-SA soil 
WSTF-000 l-1 000-AB 041209-00 l 0-AB water 
WSTF-0003-0000-TB 041209-00 16-TB water 
WSTF-OOE1-IOOO 041209-0014-SA water 
WSTF-OOE 1-1000-EB 041209-0008-EB water 
WSTF-OOE 1-1 000-MS/MSD 041209-0014-MS water 
WSTF-OOE 1-1 000-MS/MSD 041209-0014-SD water 
WSTF-OOE1-IOOO~QC 041209-00 15-SA water 
WSTF-SB07-2017 041209-0002-SA soil 
WSTF-SB07-2017-QC 041209-000 I-SA soil 
WSTF-SB07-2022 041209-0003-SA soil 
WSTF-SB07 -2057 041209-0004-SA soil 

WSTF-SB07-2058-EB 041209-0009-EB water 
WSTF-SB07-2059 041209-0005-SA soil 
WSTF-SB07-2060 041209-0006-SA soil 
WSTF-SB07-2061 041209-0007 -SA soil 
WSTF-SB07-2072 041209-00 11-SA soil 
WSTF-SB07-2078 041209-0012-SA soil 
WSTF-SB07-2079 041209-00 13-SA soil 
WSTF-SB 12-2010-EB 041256-0001-EB water 
WSTF-SB 12-2017 041256-0003-SA soil 
WSTF-SB 12-2022 041256-0004-SA soil 
WSTF-SB 12-2022-EB 041256-0002-EB water 
WSTF-SB 12-2058 041256-0005-SA soil 
WSTF-SB 12-2059 041256-0006-RA soil 
WSTF-SB 12-2059 041256-0006-SA soil 
WSTF-SB 12-2060 041256-0008-RA soil 
WSTF-SB 12-2060 041256-0008-SA soil 
WSTF-SB 12-2061 041256-0007 -SA soil 
WSTF-SB 12-2072 041256-0009-SA soil 
WSTF-SB 12-2081 041256-001 0-SA soil 
WSTF-SB 12-2082 041256-0011-SA soil 

n:\wsmr\rfirpt\BOOK1.XLW (3/22/96 11:31 AM) 

Analytical 
Analysis Laboratory 
VOC QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc 'QUANTERRA 
VOC QUANTERRA 
voc IQUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc [QUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc [QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
VOC QUANTERRA 
voc IQUANTERRA 
voc [QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc [QUANTERRA 

voc [QUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
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Sample 
Delivery_ Group 

041256 
041256 
041256 
041256 
041256 
041256 
041256 
041256 
041256 
041256 
041256 
106237 
106237 
106237 
106237 
106237 
106237 
106237 
106237 
106237 
106237 
106243 
106243 
106243 
106243 
106243 
106243 
106243 
106243 
106243 

TABLE 1-2 
Cross Reference of Field/Laboratory Sample Numbers 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Field Lab 
Sample Number Sample Number Matrix 

WSTF-SB 12-2095 041256-0012-SA soil 
WSTF-SB 12-2103 041256-0013-SA soil 
WSTF-SB 12-2113 041256-00 14-SA soil 
WSTF-SB12-2123 041256-0015-SA soil 
WSTF-SB12-2133 041256-0016-SA soil 
WSTF-SB 12-2142 041256-0017-SA soil 
WSTF-SB 12-2142-EB 041256-0020-EB water 
WSTF-SB 12-2142-MS/MSD 041256-0017-MS soil 
WSTF-SB 12-2142-MS/MSD 041256-0017-SD soil 
WSTF-SB 12-2142-QC 041256-00 18-SA soil 
WSTF-SB12-2152 041256-00 19-SA soil 
WSTF-0011-5058 106237 -0003-SA air 
WSTF-00 16-5070 106237-001 0-SA air 
WSTF-00 17-5082 106237-0007-SA air 
WSTF-00 18-5052 106237 -0009-SA air 
WSTF-00 19-5085 106237 -0008-SA au 
WSTF-0021-5080 106237-0001-SA air 
WSTF-0022-5080 106237 -0005-SA air 
WSTF-0022-5080-QC 106237-0006-SA air 
WSTF-0023-5085 106237 -0004-SA air 
WSTF-0024-5072 106237 -0002-SA air 
WSTF-0000-5077 1 06243-0009-SA air 
WSTF-0014-5100 106243-000 1-SA air 
WSTF-0020-5077 1 06243-0002-SA air 
WSTF-0025-5078 I 06243-0003-SA air 
WSTF-0027 -5080 1 06243-0004-SA air 
WSTF-0029-5058 1 06243-0005-SA air 
WSTF-0029-5058-QC 1 06243-0006-SA air 
WSTF-920 1-5089 106243-0007 -SA air 
WSTF-9202-5092 1 06243-0008-SA air 

n:\wsmr\rfirpt\BOOK1.XLW (3/22/96 11:31 AM) 

Analytical 
Analysis Laboratory 

voc IQUANTERRA 
voc QUANTERRA 
VOC IQUANTERRA 
voc IOUANTERRA 
voc QUANTERRA 
voc IQUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc QUANTERRA 
voc ENSECO 
voc ENSECO 
VOC ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
voc ENSECO 
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TABLE 3-1 
Summary of Subsurface Lithologic Units and Sample Depths for the Deep Gas Borings 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Approximate 
Boring Depth Approximate Depth of Soil 

Top of Top of Upper Top of Lower Prior to Soil Depth of Soil Sample for 
Borehole Unit 2 Unit3 Unit 3 Gas Sampling Gas Sample Chemical Analysis 
Number (feet bgs) (feet bgs) (feet bgs) (feet bgs) (feet bgs) (feet bgs) 

WSTF-DB01 16.5 24 40.5 45.4 47.4 48.4 

WSTF-DB02 16.5 25 41.0 45.5 47.0 48.0 

WSTF-DB03 20 26 42.0 47.3 49.0 50.0 

WSTF-DB04 20 25 41.5 45.2 46.2 47.2 

WSTF-DB05 15.5 27.8 45.0 48.5 50.0 52.0 

WSTF-DB06 10 21 36.0 39.9 40.4 41.4 

WSTF-DB07 12.5 21 40.0 40.0 42.0 45.0 

WSTF-DB08 15.5 25.5 35.0 40.0 42.0 43.0 

WSTF-DB09 10.5 26 42.3 47.5 49.0 50.0 

bgs=below ground surface 

N \WSMR\RFIKPT\BOOKJXLW (3/22/96 11:31 AM! Page 1 



Boring Number (Elevation) 

W8TF-8801 (4034.71) 
W8TF-8802 (4024.90) 
W8TF-8803 (4024.90) 
W8TF-8804 (4034.06) 
W8TF-8805 (4027.82)* 
W8TF-8806 (4034.44) 
W8TF-8807 (4034.31) 
W8TF-8808 (4032.14) 
W8TF-8809 (4031.13) 
W8TF-8810 (4033.31) 
W8TF-8811 (4027.31) 
W8TF-8812 (4032)* 

W8TF -88 12-cont. 

bgs=below ground surface 

*=estimated 

>:tJm,r> 
17/4017.71 

10.5/4014.40 

10.5/4014.40 

16.5/4017.56 

17/4010.82 

20/4014.44 

21/4013.31 

17/4015.14 

20/4011.13 

12/4021.31 

16/4011.31 

20/4012 

Unit 10 

106/3926 

TABLE 3-2 
Summary of Subsurface Lithologic Units for Soil Borings 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Lower Limit of Lithological Unit (feet bgs/elevation) 
Un.it ~ (!p~(l~lt~ ·~~we~ O.:t$t3 ·····witt if.· .. Or.$f$ .. ..... lJ.:t$t (i 

25/4009.71 42.5/3992.21 57.5/3977.21 Absent 61/3973.71 62.5/3972.21 

20/4004.90 35/3989.90 50.5/3974.40 5213972.90 59.5/3965.40 64/3960.90 

21/4003.90 36.5/3988.40 53/3971.90 Absent 60/3964.90 63.5/3961.40 

25/4009.06 42.5/3991.56 56/3978.06 57/3977.06 60/3974.06 62/3972.06 

2114006.82 39/3988.82 54/3973.82 Absent Absent 55.7/3972.12 

25/4009.44 43/3991.44 57/3977.44 Absent 60/3974.44 61/3973.44 

25/4009.31 44/3990.31 57/3977.31 Absent 59.5/3974.81 61/3973.31 

25/4007.14 40/3992.14 59/3973.14 Absent 60/3972.14 61/3971.14 

21/4010.13 45/3986.13 57.5/3973.63 Absent Absent Absent 

20.5/4012.81 40/3993.31 59/3974.31 Absent 60/3973.31 61/3972.31 

17/4010.31 40/3987.31 52.5/3974.81 54/3973.31 65/3962.31 69/3958.31 

2214010 40/3992 58/3974 Absent 59.5/3972.5 60/3972 

Unit 11 Unifl2 .. .. .. Unit 13 .·. Unit 14 Unit 15 . Unitlli. 
115/3917 120/3912 124.5/3907.5 134/3898 135/3897 145/3887 

n:\wsmr\rtirptBOOK1.XLW (3/22/96 11:31 AM) 

_: 
· ·· or.t(7 ·.>>···> ·> o.r.•~ $ ... .... 

IJ!lit !) 

72.5/3962.21 79.8/3954.91 82.5/3952.21 TD 

72.5/3952.40 78/3946.90 82.5/3942.40 TD 

70/3954.90 73/3951.90 80/3944.90 TD 

75/3959.06 78.5/3955.56 80/3954.06 TD 

70.5/3957.32 75/3952.82 77.5/3950.32 TD 

73/3961.44 80/3954.44 82.5/3951.94 TD I 

72.5/3961.81 78/3956.31 80/3954.31 TD 

74/3958.14 79/3953.14 82.5/3949.64 TD 

72.5/3958.63 78.9/3952.23 79/3952.13 TD I 

71/3962.31 77.5/3955.81 82.5/3950.81 TD I 

Absent Absent 75/3952.31 TD 

72/3960 81/3951 100/3932 J 
Unitl7 I 

52.5/3879.5 TD ; 
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TABLE 3-3 

SOIL AND WATER ANALYTES AND REPORTING LIMITS 
USEPA SW-846- METHOD 8240 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

Wrrt'ffi""'"1....,..E SANDS :MISSILE RANGE, NEW MEXICO 

Reporting Limits 
Compound Soil (J.lglkg) Water (J.lg!L) 

Acetone 10 10 

Benzene 5.0 5.0 

Bromodichloromethane 5.0 5.0 

Bromoform 5.0 5.0 

Bromo methane 10 10 

2-Butanone (MEK) 10 10 

Carbon disulfide 5.0 5.0 

Carbon tetrachloride 5.0 5.0 

Chlorobenzene 5.0 5.0 

Chloroethane 10 10 

Chloroform 5.0 5.0 

Chloromethane 10 10 

Dibromochloromethane 5.0 5.0 

1, 1-Dichloroethane 5.0 5.0 

1 ,2-Dichloroethane 5.0 5.0 

1 , 1-Dichloroethene 5.0 5.0 

1 ,2-Dichlorothene (total) 5.0 5.0 

1 ,2-Dichloropropane 5.0 5.0 

cis-1 ,3-Dichloropropene 5.0 5.0 

trans-1 ,2-Dichloropropene 5.0 5.0 

Ethylbenzene 5.0 5.0 

2-Hexanone 10 10 

Methylene Chloride 5.0 5.0 
4-Methyl-2-pentanone (MIBK) 10 10 

Styrene 5.0 5.0 

1,1,2,2-Tetrachloroethane 5.0 5.0 
Tetrachloroethene 5.0 5.0 
Toluene 5.0 5.0 
1,1, 1-Trichloroethane 5.0 5.0 
1 , 1,2-Trichloroethane 5.0 5.0 
Trichloroethene 5.0 5.0 
Trichlorofluoromethane (Freon 11) 5.0 5.0 
1,1,2 Trichloro-1,2,2-trifluoroethane (Freon 113) 10 10 

Vinyl acetate 10 10 

Vinyl chloride 10 10 

Xylenes 5.0 5.0 

N:\WSMR\RFIRPT\TAB2-3.DCC 03/22/96 11:13am Sheet 1 of 1 



Table 3-4 
Equipment Blanks, Trip Blanks, and Ambient Water Sample Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-0001-0000-TB WSTF-0001-1000-AB WSTF -0002-0000-TB WSTF -0003-0000-TB WSTF-OOE1-1000-EB 
Quanterra Sample No.: 041141-0024-TB 041209-0010-AB 041157-0013-TB 041209-0016-TB 041209-0008-EB 

R Q QL R Q QL R Q QL R Q QL R Q QL 

IYVJ;AUI..t.~ (ug/L) . I 
. ····· 

................... . .................. ~· --.--.... ·. ............... _ ...... · 
I . I , 1-Trichloroethane ND (5) ND (5) ND (5) (5) ND (5) 

I, 1,2 Tnchloro-1 ,2,2-trifluoroethane ND (10) ND (10) ND (10) ND (10) ND (10) 

I, I ,2,2-Tetrachloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, 1,2-Trichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, 1-Dichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, 1-Dichloroethene ND (5) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloroethene (total) ND (5) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloropropane ND (5) ND (5) ND (5) ND (5) ND (5) 

2-Butanone (MEK) ND (10) ND (10) ND (10) ND (10) ND (10) 

2-Hexanone ND (10) ND (10) ND (10) ND (10) ND (10) 

4-Methyl-2-pentanone (MIBK) ND (10) ND (10) ND (10) ND (10) ND (10) 

Acetone ND (10) ND (10) ND (10) ND (10) ND (10) 

Benzene ND (5) ND (5) ND (5) ND (5) ND (5) 

Bromodichloromethane ND (5) 5.3 ND (5) ND (5) 5 
Bromoform ND (5) ND (5) ND (5) ND (5) ND (5) 

Bromo methane ND (10) ND (10) ND (10) ND (10) ND (10) 

Carbon di '"I fide ND (5) ND (5) ND (5) ND (5) ND (5) 

Carbon tetrachloride ND (5) ND (5) ND (5) ND (5) ND (5) 

Chlorobenzene ND (5) ND (5) ND (5) ND (5) ND (5) 

Chloroethane ND (10) ND (10) ND (10) ND (10) ND (10) 

Chloroform ND (5) 27 ND (5) ND (5) 26 

Chloromethane ND (10) ND (10) ND (10) ND (10) ND (10) 

Dibromochloromethane ND (5) ND (5) ND (5) ND (5) ND (5) 

Ethylbenzene ND (5) ND (5) ND (5) ND (5) ND (5) 

Methylene chloride ND (5) ND (5) ND (5) ND (5) ND (5) 

Styrene ND (5) ND (5) ND (5) ND (5) ND (5) 

Tetrachloroethene ND (5) ND (5) ND (5) ND (5) ND (5) 

Toluene ND (5) ND (5) ND (5) ND (5) ND (5) 

Trichloroethene (TCE) ND (5) ND (5) ND (5) ND (5) ND (5) 

Trichlorofluoromethane ND (5) ND (5) ND (5) ND (5) ND (5) 

Vinyl acetate ND (10) ND (10) ND (10) ND (10) ND (10) 

Vinyl chloride ND (10) ND (10) ND (10) ND (10) ND (10) 

Xylenes (total) ND (5) ND (5) ND (5) ND (5) ND (5) 

cis- I ,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) ND (5) 

trans-1,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) ND (5) 

- ---

K = re,ult. Q =qualifier, QL = quantitation limit 

BOOK I XLS Tabk 3-4 3/22/96 II 30 AM (ND= non detect) 

WSTF-0809-2050-EB 
041007-0003-EB 

R Q QL 

1.· .. 
ND (5) 

ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 

ND (10) 

ND (10) 
ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 

27 
ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 

ND (10) 
ND (5) 

ND (5) 

ND (5) 
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Table 3-4 
Equipment Blanks, Trip Blanks, and Ambient Water Sample Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SBOI-2050-EB WSTF -SB02-2083-EB WSTF -SB04-2077-EB WSTF-SB06-2075-EB WSTF -SB07-2058-EB 
Quanterra Sample No.: 041029-0013-EB 041007-0016-EB 041141-0015-EB 041141-0008-EB 041209-0009-EB 

R Q QL R Q QL R Q QL R Q QL R Q QL 

IYUl.A:Ut;t-1>< (ug/l;.) .. .···< 
I, I, 1-Tnchloroethane ND (5) ND (5) NO (5) ND (5) ND (5) 
I, 1.2 Trichloro-1 ,2,2-tnlluoroethane ND (10) ND (10) ND (10) ND (10) ND (10) 
I, I ,2,2-Tetrachloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, I ,2-Trichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, 1-Dichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I, 1-Dichloroethene ND (5) ND (5) ND (5) ND (5) ND (5) 
I ,2-Dichloroethane ND (5) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloroethene (total) ND (5) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloropropane ND (5) ND (5) ND (5) ND (5) ND (5) 
2-Butanone (MEK) ND (10) ND (10) ND (10) ND (10) ND (10) 
2-Hexanone ND (10) ND (10) ND (10) ND (10) ND (10) 

4-Methyl-2-l!"ntanone (MIBK) ND (10) ND (10) ND (10) ND (10) ND (10) 

Acetone ND (10) ND (10) ND (10) ND (10) ND (10) 
Benzene ND (5) ND (5) ND (5) ND (5) ND (5) 
Bromodichloromethane 5.4 ND (5) ND (5) 5.4 5 
Bromoform ND (5) ND (5) ND (5) ND (5) ND (5) 

Bromomethane ND (10) ND (10) ND (10) ND (10) ND (10) 

Carbon disulfide ND (5) ND (5) ND (5) ND (5) ND (5) 

Carbon tetrachloride ND (5) ND (5) ND (5) ND (5) ND (5) 

Chlorobenzene ND (5) ND (5) ND (5) ND (5) ND (5) 

Chloroethane ND (10) ND (10) ND (10) ND (10) ND (10) 

Chloroform 29 29 27 29 24 
Chloromethane ND (10) ND (10) ND (10) ND (10) ND (10) 

Dtbromochloromethane ND (5) ND (5) ND (5) ND (5) ND (5) 

Ethylbenzene ND (5) ND (5) ND (5) ND (5) ND (5) 

Methylene chloride ND (5) ND (5) ND (5) ND (5) ND (5) 

Styrene ND (5) ND (5) ND (5) ND (5) ND (5) 

Tetrachloroethene ND (5) ND (5) ND (5) ND (5) ND (5) 

Toluene ND (5) ND (5) ND (5) ND (5) ND (5) 

Trichloroethene (TCE) ND (5) ND (5) ND (5) ND (5) ND (5) 
Trichlorolluoromethane ND (5) ND (5) ND (5) ND (5) ND (5) 
Vinyl acetate ND (10) ND (10) ND (10) ND (10) ND (10) 
Vinyl chloride ND (10) ND (10) ND (10) ND (10) ND (10) 
Xylenes (total) ND (5) ND (5) ND (5) ND (5) ND (5) 

cis- I ,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) ND (5) 
trans- I ,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) ND (5) 

R = rc,ult, () = qualifier, ()L = quantttation limit 

BOOK IXLS Table J-4 3/221')6 11:30 AM (ND= non detcd) 

WSTF-SB09-2072-EB 
041189-0009-EB 

R Q QL 

ND (5) 

ND (10) 

ND 15) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 
ND (10) 
ND (10) 

13 
ND (5) 

5.6 
ND (5) 

ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (10) 

34 
ND (10) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (5) 

ND (51 
ND (5) 

ND (10) 
ND (10) 
ND (5) 

ND (5) 

ND (5) 
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Table 3-4 
Equipment Blanks, Trip Blanks, and Ambient Water Sample Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB10-2010-EB WSTF-S812-2010-EB WSTF-SB12-2022-EB WSTF-SB12-2142-EB 
Quanterra Sample No.: 041172-0001-EB 041256-0001-EB 041256-0002-EB 041256-0020-EB 

R Q QL R Q QL R Q QL R Q QL 

IVOLAUI.<J:;~ < (l*g/LJ ...... .... ...... · .. r ~ ······· ... •·····c:c::· -~c:c:: 1.1.1· Trichloroethane ND (5) ND (5) ND ND (5) 

I, I ,2 Trichloro-1,2,2·tntluoroethane ND (10) ND (10) ND (10) ND (10) 

1,1 ,2,2· Tetrachloroethane ND (5) ND (5) ND (5) ND (5) 

I, I ,2-Trichloroethane ND (5) ND (5) ND (5) ND (5) 

1,1-Dichloroethane ND (5) ND (5) ND (5) ND (5) 

I , 1-Dichloroethene ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloroethane ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloroethene (total) ND (5) ND (5) ND (5) ND (5) 

I ,2-Dichloropropane ND (5) ND (5) ND (5) ND (5) 

2-Butanone (MEK) ND (10) ND (10) ND (10) ND (10) 

2-Hexanone ND (10) ND (10) ND (10) ND (10) 

4-Methyl-2-pentanone (MIBK) ND (10) ND (10) ND (10) ND (10) 

Acetone ND (10) ND (10) ND (10) ND (10) 

Benzene ND (5) ND (5) ND (5) ND (5) 

Bromodichloromethane 5.5 ND (5) ND (5) ND (5) 

Bromoform ND (5) ND (5) ND (5) ND (5) 

Bromomethane ND (10) ND (10) ND (10) NO (10) 

Carbon disulfide NO (5) ND (5) ND (5) ND (5) 

Carbon tetrachloride ND (5) ND (5) NO (5) ND (5) 

Chlorobenzene NO (5) ND (5) ND (5) NO (5) 

Chloroethane ND (10) ND (10) NO (10) ND (10) 

Chloroform 28 18 22 19 

Chloromethane ND (10) ND (10) ND (10) ND (10) 

Dibromochloromethane NO (5) ND (5) ND (5) ND (5) 

Ethyl benzene ND (5) ND (5) ND (5) NO (5) 

Methylene chloride 5.4 ND (5) ND (5) ND (5) 

Styrene NO (5) ND (5) ND (5) NO (5) 

Tetrachloroethene ND (5) ND (5) ND (5) ND (5) 

Toluene ND (5) ND (5) NO (5) ND (5) 

Trichloroethene (TCE) ND (5) ND (5) ND (5) ND (5) 

Trichlorotluoromethane ND (5) ND (5) ND (5) ND (5) 

Vinyl acetate ND (10) ND (10) ND (10) ND (10) 

Vinyl chloride ND (10) ND (10) ND (10) ND (10) 

Xylenes (total) NO (5) ND (5) ND (5) ND (5) 

cis- I ,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) 

trans-! ,3-Dichloropropene ND (5) ND (5) ND (5) ND (5) 

R = result, Q =qualifier, QL = quantitation limit 

BOOK IXLS:Table .1-4 3/22/96 II :30 AM (ND= non detect) Sheet 3 nl 3 



Depth 
Boring (feet) 

WSTF-SB01 17 
WSTF-SB01 57 
WSTF-SB01 62 
WSTF-SB01 76 
WSTF-SB03 21 
WSTF-SB03 60 
WSTF-SB03 65 
WSTF-SB03 74 
WSTF-SB04 57 

Note: 
--- No Data Reported 

TABLE 3-5 
Summary of Geotechnical Test Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

Water uses 
Content Liquid Plastic Plastic Symbol 

% Limit Limit lnd (*) 

3.5 --- np --- SP-SM 
6.9 --- np --- SM 
13.8 31 16 15 CL 
3.3 --- --- --- SP 

8.2 30 19 11 sc 
23.9 69 27 42 CH 
25.2 60 32 28 MH 

18 43 24 19 CL 

3 --- np --- SM 

Sieve Hydrometer 

Minus %Minus 
No. 200 (%) 2um(%) 

10.1 3 
31.6 8 
61.2 17 
3.4 2 

43.1 13 
73 43 

91.7 ---
66.4 33 
38.8 4 

* -plasticity of fines for USCS symbol based on visual observation unless Atterburg limits reported. 

n \wsmr\rfirtpt\BOOK l.XLW (3/22/96 ll :32 AM) Page 1 of 1 



DATE PURGE 
WATER 

REMOVED 
(2allons) 

3/27/95 20 

DATE PURGE 
WATER 

REMOVED 
(gallons) 

3/23/95 28 

DATE PURGE 
WATER 

REMOVED 
(2allons) 

3/23/95 14 

DATE PURGE 
WATER 

REMOVED 
(gallons) 

3/24/95 47 

TABLE 3-6 
Summary of Groundwater Monitoring Well 

Purging Parameters 
Temperature Test Facility 

RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

MWE-1 
LAST WATER CHARACTERISTIC 

MEASUREMENTS 

VOLUME pH CONDUCTIVITY TEMPERATURE 
(gallons) (micromoh/cm) (celsius) 

16 9.25 290 22.5 
18 9.3 290 22.5 
20 9.2 290 21.5 

MWE-2 
LAST WATER CHARACTERISTIC 

MEASUREMENTS 

VOLUME pH CONDUCTIVITY TEMPERATURE 
(gallons) (micromoh/cm) (celsius) 

22.4 8 300 20.5 
25.2 7.99 300 21 
28 7.98 300 20 

MWE-3 
LAST WATER CHARACTERISTIC 

MEASUREMENTS 

VOLUME pH CONDUCTIVITY TEMPERATURE 
(gallons) (micromoh/cm) (celsius) 

11.2 8.43 300 23 
12.6 8.4 300 23 
14 8.4 300 23 

MWE-4 
LAST WATER CHARACTERISTIC 

MEASUREMENTS 

VOLUME pH CONDUCTIVITY TEMPERATURE 
(gallons) (micromoh/cm) (celsius) 

37.6 8.26 365 23 
42.3 8.26 365 23 
47 8.25 365 23 

Note: SAMPLED WITH DEDICATED BLADDER PUMP 

n:lwsmrlrtlrpt\BOOKI.XLW (3n2/96 11:31 AM) 

LAST WATER 
RECOVERED 

Clear 

LAST WATER 
RECOVERED 

Clear 

LAST WATER 
RECOVERED 

Clear 

LAST WATER 
RECOVERED 

Clear 

Page 1 



REPORTING-LIMITS(uwl..) 
SampleiD 

WSTF-0000-5077 
WSTF-0011-5058 
WSTF-0014-5100 
WSTF-0016-5070 
WSTF-0017-5082 
WSTF-0018-5052 
WSTF-0019-5085 
WSTF-0020-5077 
WSTF-0021-5080 
WSTF-0022-5080 

WSTF-0022-5080 DUP 
WSTF-0023-5085 
WSTF-0024-5072 
WSTF-0025-5078 
WSTF-0027 -5080 
WSTF-0029-5058 

WSTF-0029-5058 DUP 
WSTF-9201-5089 
WSTF-9202-5092 

ND=Not detected 

DUP=Duplicate Sample 

ug/L=Micrograms per liter 

TABLE 4-1 
Soil Gas Monitoring Well 

GC/PID/ECD 
On-Site Field Screening Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

... 
c ... ... 01 c ;S ... ... c c 

.c 01 .. .. .. 
-.; .c 0 .c c - ... - .. 
0 0 0 .. .c ... ... ::: 0 -.; 0 0 ... 
::: ::: '"' 0 0 ·;:: ::: ... 
'"' '"' 0 

~ Q E-:' '"' ::: 01 
' .... ... (J - .... ..-{ -.; ·;:: .... .... .... ~ ~ 

·-·-·o.os.-• . > 0.5 < ().01 o~or·- · · o.o1· 
Date 

6/30/94 2.89 ND 1.15 1.4 2.13 
6/29/94 45.8 ND 21.9 24.9 23.8 
6/30/94 6.08 ND 0.44 2.3 4.1 
6/29/94 4.62 ND 0.71 1.24 1.59 
6/29/94 9.9 ND 1.7 3.66 5.95 
6/29/94 21.9 ND 9.53 9.75 10.8 
6/29/94 62 ND 3.15 21.3 32.1 
6/30/94 34 ND 22.6 20.2 20.1 
6/29/94 54.1 ND >16 23.8 48.9 
6/29/94 21.3 ND 14.5 12.9 14.6 
6/29/94 24.1 ND 15.5 15.2 16 
6/29/94 23.6 ND 8.25 10 12.1 
6/29/94 21.4 ND 19.8 15.6 12 
6/30/94 9.13 ND 0.73 3.01 5.2 
6/30/94 104 ND 29.9 63.2 49.3 
6/30/94 2.42 ND 0.6 1.05 1.65 
6/30/94 2.63 ND 0.6 1.35 1.9 
6/30/94 60.6 ND 13.4 27.8 33.1 
6/30/94 11.1 ND 4.25 5.3 7.8 

---~--·-

... 
"0 ·;:: 
0 ::: 
u .. c .. 
~ 
;S ... 
~ 

0.5 . 

ND 
26.9 
ND 
ND 
ND 
ND 
17.9 

>4,200 
>1,300 

449 
616 
ND 
ND 
ND 
ND 
ND 
3.02 
593 

>4,500 

>=Detector saturation occured during analysis. Values represent minimum concentration of compound present. 

n \w'im\JI upt\Ht >OK I XLW (3/22/96 I 1:12 AM) 

~ ... 
;. -~ 
-; c = ... cr 

~ ~ 

~ 0 ... 
0 0 .. ::: ... 

u "" 
0.1- NA 

0.1 Detected 
1.4 Detected 
0.1 Detected 
ND Detected 
0.4 Detected 
0.7 Detected 
2.4 Detected 
0.5 Detected 
4.7 Detected 
0.7 Detected 
1 Detected 

0.7 Detected 
0.5 Detected 
0.2 Detected 
5.8 Detected 
0.1 Detected 
0.1 Detected 
3.4 Detected 
1.2 Detected 

-- ---

Page 1 



WCFS Sample No.: 
Enseco Air Toxics Sample No.: 

VQl>AJIL.J>S (ppl)(y/V)) .......... 

1.1.1-Trichloroethane 
1.1.2.2-Tetra..::hloroeLhane 
1.1.2- Trichlom-1.2.2 tritluoroelhane 

1.1.2-Tril:hloroethane 
1.1-Dichloroethane 
I, 1- Dichloroe1hene 
1.2.4-Trichlorobenz.ene 
1,2,4-Trimethylbenzene 
1.2 Dibromoethane (EDB) 

1.2-Dichloro-1.1.2.2-tetrafluuroethane 
I ,2 Dil:hlorobenzene 
I .2-Dichloroethane 
1.2-Dichloropropane 
1.3.5· Trime!hylbenzene 

I ,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
2-Butaoone 
2-Hexanone 
4-Ethyltoluene 

4-Me!hyl-2-pentanone 

Acetone 

Benzene 
Benzyl 1:hloride 
Bromodichlllromethane 

Bromoform 

Bromomelhane 

Cart>on disulfide 
Carbon tetrachlonde 
C'hlorobenzene 
Chluroditluoromethane 
Chlnroethane 
Chloroform 
Chloromethane 
DibromochloromethJne 
Dichloroditluoromethane 
Ethylbenzene 

Hexa(;'hlorobutadiene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trkhloroethene (TCE) 

Trichlorotluoromethanc 
Vmyl a~.:etate 
Vinyl t·hioride 

Xylene.s (total) 
cis- L2-Dichlomethene 
cis-1.~-DH.:hluropn.lpene 

tran~- L2-Du:hlorodhene 

tran.s-1.3-DKhlnroprupene 

• n.. ,.1 .... -.., 

Soil Gas Monitoring \Veil Laboratory Analytical Results 
Temperature Test Facility RCRA Facility Investigation 

White Sands Missile Range, New Mexico 
WSTF -0000-5077 WSTF-0011-5058 WSTF-0014-5100 WSTF-0016-5070 WSTF-0017-5082 
106243-0009-SA 106237-0003-SA 106243-0001-SA 106237-0010-SA 106237-0007-SA 

Well No. 00 Well No. 11 Well No.14 Well No. 16 Well No. 17 
R Q QL R Q QL R Q QL R Q QL R Q QL 

. .. 
~ ·J<> 

190 7400 79 270 850 

ND 1261 ND (21M II NO (20) ND (36) ND (42) 

ND (26) ND (21XI) ND (20) ND (36) ND (42) 

ND (26) ND (21KI) NO (20) ND (36) NO (42) 

ND (26) ND (21Ml) ND (20) ND (36) 84 

790 16!XXI 18()() 24()() 61()() 

NO (52) ND (4()()) ND (40) ND (72) ND (84) 

ND (26) ND (200) NO (20) NO (36) ND (42) 

ND (26) NO (200) NO (20) ND (36) ND (42) 

ND (26) NO (200) ND (20) NO (36) NO (42) 

NO (26) ND (21XJ) ND (20) NO (36) ND (42) 

ND (26) ND (21XI) NO (20) ND (36) ND (42) 

NO (26) ND (2()()) NO (20) ND (36) NO (42) 

ND (26) ND (200) NO (20) ND (36) NO (42) 

ND (26) ND (200) ND (20) ND (36) ND (42) 

ND (26) NO (200) ND (20) ND (36) ND (42) 

ND (130) NO (1000) ND (100) ND (180) ND (210) 

ND (52) ND (4()()) NO (40) ND (72) ND (84) 

ND (26) NO (21)()) NO (20) ND (36) NO (42) 

ND (52) NO (4()()) ND (40) ND (72) ND (84) 

ND (130) ND (1000) NO (100) ND (180) ND (210) 

ND (26) ND (200) NO (20) ND (36) ND (42) 

ND (26) ND (200) NO (20) ND (36) ND (42) 

NO (26) ND (200) ND (20) NO (36) ND (42) 

ND (26) ND (200) ND (20) ND (36) ND (42) 

ND (26) ND (2()(1) NO (20) ND (36) ND (42) 

NO (130) ND (1000) NO (100) NO (180) ND (210) 

NO (26) ND (200) NO (20) NO (36) ND (42) 

NO (26) ND (200) NO (20) NO (36) ND (42) 

ND (52) ND (4()()) ND (40) ND (72) ND (84) 

NO (52) NO (400) NO (40) NO (72) NO (84) 

28 540 34 NO (36) 230 

ND (52) NO (4()()) ND (40) ND (72) NO (84) 

ND (26) NO (200) NO (20) NO (36) ND (42) 

NO (26) ND (21)()) ND (20) ND (36) ND (42) 

ND (26) ND (21Xl) ND (20) ND (36) ND (42) 

ND (52) NO (4()()) ND (40) ND (72) ND (84) 
84() NO (21)()) ND (20) ND (36) NO (42) 

ND (26) ND (200) ND (20) NO (36) NO (42) 

370 9500 590 740 26!l0 

ND (26) ND (2()()) NO (20) ND (36) NO (42) 

5<XJ 881XI ~10 780 4l<XI 

1700 2HXXJ 9()() 24()() 4400 

NO (130) NO (HXXl) ND (100) ND (180) NO (210) 

ND (26) ND (21)(1) ND (20) ND (36) ND (42) 

ND (26) ND (21Kl) ND (20) ND (36) ND (42) 

ND (26) ND (21)()) ND (20) ND (36) ND (42) 

ND (26) ND (21XI) ND (20) ND (36) ND H2) 

33 920 54 86 29<1 

ND (26) ND (21Xl) ND 120) ND (36) ND (42) 

R = Iesult, Q =qualifier, QL = yuantitation limit 

HOOK I.XLS l.ible 4-2 J/22/'J6 II :29 AM (ND= non t.lcte<:l) 

WSTF -0018-5052 WSTF-00 19-5085 
106237-0009-SA 106237-0008-SA 

Well No. 18 Well No. 19 
R Q Ql R Q QL 

..... 
28()() 710 

ND (73) ND (1~0) 

ND (73) ND (1911) 

ND (73) ND (190) 

85 2311 
)9()() 190(X) 

NO (1511) ND (39111 

ND 1731 NO (1911) 

ND (73) ND (1911) 

NO (73) ND (1911) 

NO (73) ND (190) 

ND (73) NO (19()) 

ND (73) NO (1911) 

ND (73) ND (1911) 

ND (73) ND (1911) 

NO (73) ND (19111 

ND (370) ND (9711) 

ND (150) NO (3'XI) 

ND (73) ND (1911) 

NO (150) NO (3'XI) 

NO (370) ND (Y7tl) 

NO (73) NO (19()) 

ND (73) ND (I 'XI) 

ND (73) ND (190) 

ND (73) ND (!~()) 

NO (73) ND (190) 

NO (370) ND (970) 

NO (73) ND (19()) 

ND (73) ND (190) 

ND (150) ND (390) 

ND (150) ND (3'Xl) 

250 730 

ND (150) ND (3'X)) 

ND (73) ND (I 'XI) 

ND (73) ND (I 'XII 

ND (73) ND (I 'XI) 

ND (150) ND (390) 

ND (73) 7300 

ND (73) ND (1901 

361)() 68()() 

ND (73) ND (19()) 

4(XJO 121M)() 
94()() 79()() 

ND (370) ND (970) 

ND (73) ND (1~111 

ND (73) ND (1911) i 

ND (73) ND (I 'XI) 

ND (73) ND (IYIII 

.l6!l 830 

ND (73) ND (190) 

Sheet I"' l 



WCFS Sample No.: 
Enseco Air Toxics Sample No.: 

YQJ:.A:TH .. ~S (,PIHYMl 
I, 1.1-Trichloroethane 
1.1.2 .2-Tetrachloroethane 
I. 1.2-Trichloro-1.2.2-tritluoroethan~ 

1, I .2-Trichloroethane 
I . I-Oichloruethane 
1.1-DtchJoroethene 
1.2.4-Trichlorobenz.ene 
1.2.4-Trimethylbenreoe 

I.2·Dibromoethane (EDB) 

J .2-Dichloro-1, 1.2.2-tetratluoroethane 
I ,2-Dichlorobenzene 
I .2-Dichloroelhane 
1 .2-Dichloropropaoe 
1.3.5· Trimethylbenrene 

1.3-Dichlorobenz.ene 
I ,4-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4·Ethyltoluene 

4· Methyl·2·pentanone 

Acetone 
Benzene 
Benzyl chloride 
BmmrM..Itchloromethane 
Bmmntorm 
Bromornethane 
Carbon d1sultide 
Carbon tetrachlonde 
Chlorobenzene 
Chloroditluoromelhane 
Chloroethane 
Chloroform 

Chloromelhane 
Dibrornochloromethane 
Dichloroditluoromethane 
Ethylbenzene 
llexachlorobuwhene 
Methylene chloride 

Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 

Trichl<)rotluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

cis-1.2-Dichloroethene 
cis-1 J-Dichlorupropene 
trans-1.2-Dichloroethene 
tram.-1.3-D~ehloropropene 

Soil Gas Monitoring Well Laboratory Analytical Results 
Temperature Test Facility RCRA Facility Investigation 

' 
----- -White Sands Missile Ran2e. New M 

WSTF -0020-5077 WSTF-0021-5080 WSTF -0022-5080 WSTF -0022-5080-CJC WSTF -0023-5085 

106243-0002-SA 106237-0001-SA 106237-0005-SA 106237-0006-SA 106237-0004-SA 

Well No.20 We11No.21 We11No.22 Well No.22 Well No.23 
R Q QL R Q QL R Q QL R Q QL R Q QL 

:·::.· ~ 
ND (2lXXXXl) ND (t>lXI) ND (I!XKlO) ND (9400) 45()() 

ND (2lXXKXI) ND (600) ND (10000) ND (94{1()) ND (2{1()) 

ND (2!XXXX11 ND (b!Kl) ND (10000) ND (941)()) ND (2(1(1) 

ND (2!XXXXI) ND (600) ND (llXXXl) ND (9400) ND (2(1()) 

ND (200000) ND (t>lXl) ND (!()()()()) ND (9400) ND (200) 

ND (2()(1(XXI) ND (6()()) ND (10000) ND (94(1(1) 141)()() 

ND (3'XXXXI) ND (1200) ND (20000) ND (19000) ND (4()()) 

ND (2(X)()(I(l) ND (t>lXl) ND (I ()()(I()) ND (9400) ND (2<Xl) 

ND (2()(1()()()) ND (600) ND (I ()()(I()) ND (9400) ND (2()()) 

ND (2()()(1()()) ND (6()()) ND (!()()()()) ND (94!Xl) ND (200) 

ND (2!XXXXl) ND (600) ND (HXXlO) ND (9400) ND (200) 

ND (2()()()(1()) ND (600) ND (l!XlOO) ND (94!Xl) ND (200) 

ND (2()(1(XXJ) ND (6()()) ND (HXXlO) ND (94!Xl) ND (200) 

ND (2!X)()(I(l) ND (600) ND (I ()()(I()) ND (9400) ND (200) 

ND (2!XXXlO) ND (600) ND (I ()()(I()) ND (9400) ND (200) 

ND (2()()(1()()) ND (600) ND (10000) ND (9400) ND (200) 

ND (98()()(1()) ND (30()()) ND (51()(1()) ND (47()(1()) ND (I!XlO) 

ND (39lXXlO) ND (1200) ND (2()(1(Xl) ND (19000) ND (400) 

ND (2()()(1()()) ND (6()()) ND (l()(I(Xl) ND (9400) ND (200) 

ND (39lXXXli ND (1200) ND (2!XXlO) ND (I'XXlO) ND (400) 

ND (98()(1(X!) ND (3!Xl0) ND (51!Xl0) ND (47()()()) ND (I!XlO) 

ND (2!XXXXl) ND (6{)()) ND (I()(XX!I ND (941)()) ND (2<Xl) 

ND (2lXXXX)) ND (6()()) ND (I ()()(I()) ND (94lXl) ND (2()()) 

ND (2lXXXXl) ND (6(Xl) ND (HXXXli ND (941)()) ND (200) 

ND (2lXXXXl) ND (6()()) ND (HXXXI) ND (9400) ND (2!Xl) 

ND (2lXXXXl) ND (600) ND (I ()()(I()) ND (941Xl) ND (2{)()) 

ND (98(XXXl) ND (3()()()) ND (51!Xl0) ND (47!Xl0) ND (HlOOI 

ND (200)()()) ND (6<l0) ND (10000) ND (94lXJ) ND (2!Xl) 

ND (2()()()(1()) ND (I)(Ml) ND (I()(XXJ) ND (941)()) ND (2ll0) 

ND (3'XXXXli ND (12ll0) ND (20000) ND (I'XlOO) ND (41)()) 

ND (3'XXMlO) ND (12()()) ND (20000) ND (I'XlOO) ND (4(1()) 

ND (2()(1(XXJ) ND (600) ND (I!XlOO) ND (9400) 420 

ND (J'XXXX!) ND (1200) ND (2()(1(JOj ND (19000) ND (41)()) 

ND (2<XXXX!J ND (600) ND (HXXXl) ND (9400) ND (2()()) 

ND (2()()(1(XI) ND (600) ND (I()(I(XI) ND (9400) ND (2lXl) 

ND (2(){1(XX)) ND (600) ND (ICXXXl) ND (9400) ND (2!Xl) 

ND (39lXlOO) ND (1200) ND (2()(1(Xl) ND (19000) ND (400) 

98()(1(Xl0 68lXXl 78<XXlO 85!Xl00 ND (200) 

ND (2()(1(XXI) ND (6()()) ND (I(XXXl) ND (94<XI) ND (2()()) 

ND (2()(1(Xl0) ND (6<X!) ND (HXXX!) ND (941)()) 72()() 

ND (2()(1()()()) ND (t>lX)) ND (I ()()(I()) ND (94!X)) ND (2!Xl) 

ND (2lXXlOO) ND (6<)()) ND (10000) ND (9400) 78()() 

ND (2!XXXlO) ND (6()()) 15!Xl0 17!Xl0 16<Xl0 

ND (98!XXXl) ND (3()()()) ND (5HXXl) ND (471MXl) ND (HXXl) 

ND (2lXXXX!I ND (6<Xl) ND (I()(I(Xl) ND (941)()) ND (2lXlJ 

ND (200XXl) ND (6(MJ) ND (I !XXXI) ND (941Xl) ND (2lXl) 

ND (2!XXXXI) ND (t>lX!) ND (I !XXXI) ND (941)()) ND (21XI) 

ND (2<XXXX!) ND (t>lXl) ND (I!XXXJ) ND (94lXJ) ND 12lXl) 

ND (2lXXXXl) ND (t>lXl) ND (llXlOOI ND (941X!) 750 

ND (2lXXXlOJ ND (6<Xl) ND (IIXXlO) ND (94lXl) ND (2()()) 

R =result,()= qualifier, QL = quantitation limit 

HOOK I XL S J'ahle 4<~ .1/22/LJ6 II 2'1 AM (Nlk non detccl) 

WSTF -0024-5072 WSTF -0025-5078 
106237-0002-SA 106243-0003-SA 

Well No. 24 Well No. 25 
R Q QL R Q QL 

.... 
. 

7!XXl lt>ll 

ND (7~) ND (39) 

ND (78) ND (Wl 

ND (78) ND (391 

ND (78) ND (39) 

?HlXl 3(1(X) 

ND (160) ND (7~) 

ND (7~) ND (39) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (7~) ND (39) 

ND (?H) ND (39) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (390) ND ( 19(11 

ND (160) ND (78) 

ND (78) Nll (39) 

ND (160) ND (7~) 

ND (390) Nll ( )90) 

ND (7~) ND (.lY) 

ND (78) ND (39) 

ND (78) ND (.!9) 

ND (78) ND (391 

ND (78) NO (39) 

ND (390) ND (1901 

ND (78) ND (39) 

ND (78) ND (39) 

ND (160) ND (78) 

ND (16()) ND (7~) 

210 73 

ND (160) ND (1M) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (78) ND (39) 

ND (160) ND (7~) 

ND (78) ND (39) 

ND (78) ND (39) 

6100 II()() 

ND (78) ND (.\91 

4200 16()() 

I (I()()() 2<Xl0 

ND (390) ND (I YO) 

ND (78) ND (39) 

ND (78) ND ( l91 

ND (78) ND (39) 

ND (78) ND (JIJ) 

.llX! ND (.\9) 

ND (]H) ND (W) 

Shed 2 ol .l 



WCFS Sample No.: 
Enseco Air Toxics Sample No.: 

V()l,.~H!,."S •.. (ppl)(v/V)) ....... .... ... 
I, 1.1· Trichloroethane 
1.1.2.2-Terrac.:hloroethane 
l, l .2- Tri~,.;hloro-1 ,2.2-Lritluoroethane 
1.1.2-Tri(.:'hloroethane 
1. 1-Dichloruethane 
I. 1-Dichloroethene 
1 .2.4-Trichlorobenzene 

1.2.4-Trimethylbenzene 
1.2·0ibromoelhane (EOB) 
1.2 -Dichloro- 1.1.2 .2 -tetratluoroethane 
1.2-Dichlorobenzene 

1.2-Dichloroethane 

1.2-Dichloropropane 

I .3.5· Trimelhylben:rene 
1.3-Dlchlorobenzene 
J .4-Dichlorobenzene 

2-Butanone 

2-Hexanone 
4-Ethyl toluene 
4-Methyl-2-pentanlme 

Acetone 
Benz.c:ne 
Benzyl chloride 

Bromodichlorometh.me 

Bn>mofonn 

Bromomethane 

Carbon disulfide 

Carbon tetral..'hloride 

Chlorobenzene 

Chloroditluoromelhane 

Chloroethane 

Chloroform 

Chloromethane 

DibrontlX:hloromethane 

Di<:hlorodifluoromethane 

Ethylbenzene 
Hexachlorobutadiene 

Methylene chloride 

Styrene 

Tetrachluroethene 

Toluene 

Tri~..:hloroethene (TCE) 

Trichlorutluoromethane 

Vinyl acetate 

Vinyl chloride 

Xylene; (toc!l) 
ds-1.2-Dich1or0c!thene 

cis-1.3-Dichloropropene 

trans-1.2-Di<.:hloroethene 
tram.-1.3-Dichlnropropene 

Soil Gas Monitoring Well Laboratory Analytical Results 
Temperature Test Facility RCRA Facility Investigation 

White Sands Missile Ran!!e. New M 
WSTF-0027-5080 WSTF -0029-5058 WSTF -0029-5058-QC WSTF-9201-5089 WSTF -9202-5092 

I 

106243-0004-SA 106243-0005-SA 1 06243-0006-SA 106243-0007 -SA 106243-0008-SA 
Well No.27 Well No. 29 Well No. 29 Well No.OI Well No.02 

R Q QL R Q QL R Q QL R Q QL R Q QL I 
...... ................ ·.· ..... -.:c ~ ...... 

• (67li()(XII .·! 6600 120 110 NO (7800) NO 
NO (390) NO (9.7) NO (9.7) NO (7800) NO (67(XXXII I 
NO (3901 NO (9.71 NO (9.7) NO (7800) NO (670000) 

NO (390) NO (9 7) NO (9.7) NO (7800) NO (670000) 

NO (390) II 10 NO (7800) NO (670000) 

251XIO 780 680 15()(XI NO (67()(01) 

NO (780) NO (19) NO (19) NO (16(100) NO (131XXXIO) 

NO (390) NO (9.7) NO (9.7) NO (7HIIO) NO (67()(XX)) 

NO (390) NO (9.7) NO (9.7) NO (nOO) NO (67()()()()) 

NO (390) NO (9 7) NO (9.7) NO (7800) NO (67()()()()) 

NO (390) NO (9 7) NO (9.7) NO (7HOO) NO (671XXXl) 

NO (390) NO (9.7) NO (9.7) NO (78110) NO (670000) 

NO (390) NO (9.7) NO (9.7) NO (7800) NO (67()()()()) 

NO (390) NO (9.7) NO (9.7) NO (7800) NO (670000) 

NO (390) NO (9.7) NO (9.7) NO (7800) NO (67()()()()) 

NO (390) NO (9.7) NO (9.7) NO (7800) NO (670000) 

NO (1900) NO (49) NO (49) NO (39()(10) NO (331XXIOO) 

NO (780) NO (19) NO (19) NO (l(i(XX)) NO (I)()(XXIO) 

NO (390) NO (9.7) NO (9.7) NO (7800) NO (67lXXIO) 

NO (780) NO (19) NO (19) NO (16(100) NO (IJ()(XXIO) 

NO (19()(1) NO (49) NO (49) NO (39000) NO (33()(XXIOI 

ND (390) ND (9.7) ND (9.7) ND (7800) ND (67()(KXI) 

ND (390) ND (9.7) ND (97) ND (7HOO) ND (67()()()0) 

ND (390) ND (9.7) ND (9.71 ND (7800) ND (67CXXXI) 

ND (390) ND (9.7) ND (9.7) ND (7H()(I) ND (671JO(XJ) 

ND (390) ND (9 7) ND (9 7) ND (78()(1) ND (67CXXIO) 

ND (19110) ND (49) ND (49) ND (39000) ND (33(0010) 

ND (390) ND (9.7) ND (97) ND (7800) ND (67lXXXI) 

ND (390) ND (9 7) ND (9.7) ND (7800) ND (67()()()0) 

ND (7HO) ND (19) ND (19) ND ( 16()()0) ND (I)(XXXXJ) 

ND (780) ND (19) ND (19) ND (l(i(XX)) ND ( IJ()(XXXI) 

141Xl 33 29 ND (7H()(I) ND (67(JO()()I 

ND (780) ND (19) NO (19) ND ( 16()()0) ND ( IJ()(XXIO) 

ND (3911) ND (9.7) NO (9.7) NO (7800) ND (67(JO(XI) 

ND (390) ND (9.7) NO (9.7) ND (7800) ND (67()(XX)) 

ND (390) ND (9 7) ND (9.7) ND (7800) ND (67()(XXI) 

ND (780) ND (19) ND (191 ND ( ]6()()0) ND (1310010) 

ND (390) IH 14 14li()(XXI 42()(XJO(IO 

ND (390) ND (9 7) NO (9.7) NO (7800) ND (67(1()(10) 

(6(){)0 350 360 ND (7800) ND (67()(XXI) 

ND (390) ND (9 7) NO (9.7) ND (7800) ND (671001) 

171KIO 440 440 98CXI ND (671XXXI) 

26()()() 710 630 ]5()()() ND (67()(XXI) 

ND (191XJ) ND (49) ND (49) ND (391100) ND (331XXXJ0) 

ND (390) ND (9 7) ND (9 7) ND (781XI) ND 1671XXXI) 

ND (390) ND (9 7) ND (9 7) ND (7HCXI) ND (67()(KXI) 

ND (390) ND (9.7] ND (9 7) ND (78()()) ND (671KXXI) 

ND (390) ND (9.7) ND (9.7) ND (78(10) ND (671XKXII 

191XI 26 23 ND (7Hll0) ND l671JO(XI) 

ND (390) ND (9.7) ND (9.7) ND (781XJ) ND (671XJO(I) 

R =result. Q =qualifier, QL = quantitation limit 

BOOK IXLSTable 4~2 3/22/96 11.29 AM 1 ND= non detect) Sheet \ ol \ 



TABLE 4-3 
STATISTICAL REVIEW OF SOIL GAS MONITORING WELL FIELD SCREENING AND ANALYTICAL RESULTS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

FIELD SCREENING RESULTS 
CONCENTRATION Maximum Concentration 

Compound <ul!fl) Number or Samples Number or Detections Averal!e Median Maximum Samole ID 
1.1-Dichlorrlethene 17 17 29 21 104 WSTF-0027-50HO 

t .1-Dichlorothane 17 0 

Freons tquaJitative) 17 0 

Methylene Chlonde 17 7 1584 449 4500 WSTF-9202-5092 

Chlorof{lfm 17 16 2 I 6 WSTF-IJ202-5t~2 

1.1.1-Trichloroethane 17 17 10 H 30 WSTF -9202-5092 

Tnchloroethene 17 17 17 12 49 W STF-9202- 5092 

Tetml.:hlornethene 17 17 15 10 63 WSTF-9202-Sll'n 

LABORATORY ANALYTICAL RESULTS 
CONCENTRATION Maximum Concentration 

Compound (ppb) Number or Samples Number of Detections Avera2e Median Maximum Sample ID 
1.1.1-Trichloroethane 17 12 2557 780 7400 WSTF-0011-505X 

1.1.2.2-Tetrachloroethane 17 0 

Freon 113 (1.1.2 Trichloro-1.2.2-trifluoroethane) 17 0 

1.1.2-Trichloroethane 17 0 

1.1-Dichloroethane 17 4 IOJ 85 230 WSTF-0019-50H5 

1.1-Dichloroethene 17 13 9198 7800 25000 WSTF-<X127-50HO 

1.2.4-Trichlorobenzene 17 0 

1.2.4-Trimethylben7..ene 17 0 

1.2-Dibromnethane (EDB) 17 0 

1.2-Dichloro-1.1 .2.2-tetr.Atluoroethane 17 0 

1.2-DJchlorobenl.ene 17 0 

1.2-Dichloroethane 17 0 

1.2-Dkhloropropane 17 0 

1.3,5· Trimethylbenzene 17 () 

I.J·Dkhlorobenzene 17 () 

1.4-Dichlorobenune 17 0 

2-Butanone 17 0 

2-He:<anone 17 () 

4-Ethyl toluene 17 0 

4-Methyi·2-pentanone 17 0 

A~o:etone 17 0 

Bem·..ene 17 () 

Ben~:yl chloride 17 () 

BromlxJichloromethane 17 () 

Bnlmoform 17 0 

Bromomethane 17 () 

Carbon disulfide 17 0 

Carbon tetrachloride 17 () 

Chllmlben1ene 17 () 

ChJ{)rtxJitluonnnethane 17 0 

Ch!oroethane 17 () 

Chlnn1form 17 II 359 230 1400 WSTF-<XJ27-50HO 

Chloromethane 17 () 

Dibromlx:hlorornethane 17 () 

Dichhmxiitluoromethane 17 0 

Ethylbenl'..cne 17 0 

He:<achlorobutadiene 17 () 

Methylene chloride 17 X 6757020 424000 42<XXXXXJ WSTF-lJ20~-50Y2 

Styrene 17 0 

Tetrachloroethene 17 12 4579 3100 16000 WSTF-<X)27-50HO 

Toluene- 17 0 

Trichlllroethene (TCE) 17 13 5533 4100 17000 WSTF-<XJ27-50HO 

Freon II (Tri!.:hlorotluommethane) 17 14 9458 X650 261XXJ WSTF-lXI27-50XO 

V 1 ny I acetate 17 0 

Vinyl chlonde 17 0 

Xylenes (total) 17 () 

CIS-I .2-Dichloroethene 17 0 

cJs-1.3-Dichloroprnpene 17 0 

trans·I.2-Dichloroethene 17 II 504 300 1900 WSTF-IXJ27-50XO 

trans·I.3·Dichloropropene 17 0 

n:lwsm r\rtirpt\ST A T2. XLS3/22/96 



REPORTING LIMitS (ugJL) .. 

SHALLOW SOIL GAS SAMPLES 

(Sample 10) Date 

WSTF-8001-5020 3/11/1995 
WSTF-8002-5020 3/11/1995 
WSTF-8003-5020 3/11/1995 
WSTF-8004-5020 3/14/1995 
WSTF-8005-5020 3/11/1995 
WSTF -8006-5020 3/11/1995 
WSTF-8007 -5020 3/11/1995 
WSTF-8008-5020 3/11/1995 
WSTF-8009-5020 3/11/1995 
WSTF-801 0-5020 3/12/1995 
WSTF-8011-5020 3/12/1995 
WSTF-8012-5020 3/12/1995 
WSTF-8013-5020 3/11/1995 
WSTF-8014-5020 3/11/1995 
WSTF-8015-5020 3/11/1995 
WSTF-8016-5020 3/11/1995 
WSTF-8017-5020 3/11/1995 
WSTF-8018-5020 3/10/1995 
WSTF-8019-5020 3/14/1995 
WSTF-8020-5020 3/11/1995 
WSTF-8021-5020 3/11/1995 

n:\wsmr\ri1rpt800K1.XLW (3/22/96 11:32 AM) 

TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

"' = .. 01 .. .. -s .. "0 = = ·.: .. = .. .. .. 0 ..c: .. 0 -s = <i ..c: .. :r.: 0 .. 
0 ~ :r.: .. ..c: u .. 0 <i 0 0 "' 

.. .. 
0 0 :r.: :r.: ·.: :r.: .. c .. 

"' "' .... 
"' 

0 ;:. 
~ ~ . .. :r.: i - !:: "' ... ·.: - - .. 

:E ... ... ... .... .... 
1>. >t ...... L<. 1. < . 1~ • 1/> 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
1 NO NO NO NO NO 
2 NO NO NO NO NO 
2 NO NO NO NO NO 

NO NO NO NO NO NO 
3 NO NO NO NO NO 
3 NO 2 2 2 NO 
3 NO 1 NO NO NO 
2 NO NO NO NO NO 
1 NO NO NO NO NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
4 NO NO NO NO NO 

NO NO ND NO ND NO 
NO NO ND NO _NO NO 

I 

E .. ..., ..., - - 0 M .:: - - Ill M 
0 C: C: C: C: 

I 

.. .s 0 0 0 0 .. .. .. .. ..c: .. .. .. .. u .... .... .... .... 

. <1. 1,> · . 1. • q!Jiilalativa 'lualatativa 

I 

NO NO NO NO NO 
NO 2 NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO 5 NO NO NO 
NO 5 NO NO NO 
NO 5 NO NO NO 
NO 7 NO NO NO 
NO 9 NO NO NO 
NO 8 NO NO NO 
NO NO NO NO NO 
NO 12 NO NO NO 
NO 14 NO NO NO 
NO 14 NO NO NO 
NO 7 NO NO NO 
NO 8 NO NO NO 
NO 4 NO NO NO 
NO NO NO NO NO 
NO NO NO NO ND 
NO 3 NO NO NO 
NO 4 NO ND NO 

Page 1 of 6 



REPORTING.LIMitS(ug/L) 
WSTF-8022-5020 3/11/1995 
WSTF-8023-5020 3/11/1995 
WSTF-8024-5020 3/10/1995 

WSTF-8024-5020 DUP 3/10/1995 
WSTF-8025-5020 3/10/1995 
WSTF-8026-5020 3/10/1995 
WSTF-8027 -5020 3/10/1995 
WSTF-8028-5020 3/9/1995 
WSTF-8029-5020 3/9/1995 
WSTF-8030-5020 3/9/1995 
WSTF-8031-5020 3/9/1995 
WSTF-8032-5020 3/11/1995 
WSTF-8033-5020 3/12/1995 
WSTF-8034-5020 3/12/1995 
WSTF-8035-5020 3/12/1995 
WSTF-8036-5020 3/9/1995 
WSTF-8039-5020 3/12/1995 
WSTF-8040-5020 3/12/1995 
WSTF-8042-5020 3/10/1995 
WSTF-8043-5020 3/10/1995 

WSTF-8043-5020 DUP 3/10/1995 
WSTF-8045-5020 3/12/1995 
WSTF-8046-5020 3/10/1995 
WSTF-804 7-5020 3/9/1995 

n:\wsmr\riirptBOOK1.XLW (3/22/96 11:32 AM) 

TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

"' c 

"' 
.. "' "' 
.c "' "0 c Oi c ·;:: ., c 

"' "' .s .. Q Q 

.s ... .s c :c ., Q ., "' Q Q :c Q .s u ... ... ... ., 
"' Q Q <J Q Q :c :c ·;:: c :c ... ., 

<J <J E-< <J Q 
~ 

~ ~ .. :c .s ..... ... <J ..... - ·;:: "' ..... ..... ., 
~ ..... ..... ..... E-< E-< 

:>_::1; > 1 • . . t~ :>··· . "1;: < 1. :L 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
2 ND 1 ND ND ND 
2 ND 1 1 1 ND 
3 ND 2 2 3 ND 
5 ND 3 3 3 ND 
5 ND 3 1 3 ND 
5 ND 3 2 2 ND 
7 ND 4 3 5 ND 

ND ND ND ND ND ND 
11 ND 7 7 7 ND 
15 ND 6 3 8 ND 
9 ND 3 ND 8 ND 
7 ND 6 7 8 ND 
7 ND 7 5 7 ND 
9 ND 8 7 10 ND 
9 ND 7 4 9 ND 
6 ND 6 5 6 ND 
1 ND 10 8 9 ND 

E ..... ..... ..... ..... = N .;: ..... ..... Ill N 
Q c c c c ... 
Q Q Q Q Q :c "' "' 

., 
"' ... ... ... ... u ~ ~ ~ ~ 

< >1> L .. 1. 
qUaliJfative qualatative 

ND 3 ND ND ND 
ND 5 ND ND ND 
ND 5 ND ND ND 
ND 5 ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND 8 ND ND ND 
ND 10 ND ND ND 
ND 11 ND ND ND 
ND 13 ND ND ND 
ND 22 ND ND ND 
ND 25 ND ND ND 
ND 20 ND ND ND 
ND 27 ND ND ND 
ND ND ND ND ND 
ND 35 ND ND ND 
ND 37 ND ND ND 
ND 38 12 ND ND 
ND 67 104 ND ND 
ND 60 169 ND ND 
ND 67 189 ND ND 
ND 32 13 ND ND 
ND 20 8 ND ND 
ND 38 48 ND ND 

Page 2 of 6 



TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

... 
c: 

"' = "' "' -= 
... "CC c: c: ·;::: 

"' c: "' .c = 0 ... "' 0 

<i .c ... .c c: :2 
-e 

0 <i ... 
0 :2 0 -= u ... ... .. "' 0 0 "' 0 0 :2 :2 ·;::: c: 

:2 ... .. 
"' "' .... 

"' 
0 ~ '? '!? :2 ..... = -= ..{ !:: "' ..... ..... ... ·;::: "' .... .... ..... .... .... ::E 

RI:POATING LIMITS (uQLL) ... > t>> 1. t .. t> > • 1. .. • <t, 

WSTF-8048-5020 3/10/1995 5 NO 4 4 4 NO 
WSTF-8049-5020 3/12/1995 8 NO 5 3 7 NO 
WSTF-8050-5020 3/13/1995 NO NO NO NO NO NO 

WSTF-8050-5020 OUP 3/13/1995 5 NO NO NO NO NO 
WSTF-8051-5020 3/13/1995 1 NO 2 1 3 NO 
WSTF-8052-5020 3/12/1995 5 NO 2 2 3 NO 
WSTF-8053-5020 3/10/1995 NO NO NO NO NO NO 
WSTF-8054-5020 3/12/1995 4 NO NO 1 3 NO 
WSTF-8057-5020 3/13/1995 NO NO NO NO NO NO 
WSTF-8060-5020 3/13/1995 NO NO NO NO NO NO 
WSTF-8061-5020 3/13/1995 NO NO NO NO NO NO 
WSTF-8062-5020 3/13/1995 1 NO NO NO NO NO 
WSTF-8063-5020 3/13/1995 NO NO NO NO NO NO 
WSTF-8064-5020 3/13/1995 NO NO NO NO NO NO 

WSTF-8064-5020 OUP 3/13/1995 1 NO NO NO NO NO 
WSTF-8065-5020 3/10/1995 2 NO NO 1 2 NO 
WSTF-8066-5020 3/10/1995 2 NO NO NO 1 NO 
WSTF-8067 -5020 3/10/1995 1 NO NO NO 1 NO 
WSTF-8068-5020 3/10/1995 NO NO NO NO NO NO 
WSTF-8069-5020 3/10/1995 NO NO NO NO NO NO 
WSTF-8070-5020 3/10/1995 NO NO NO NO NO NO 
WSTF-8071-5020 3/10/1995 5 NO NO NO NO NO 
WSTF-8073-5020 3/10/1995 NO NO NO NO NO NO 
WSTF-8075-5020 3/10/1995 NO NO NO NO NO NO 

n:\wsmr\rfirpt800K1.XLW (3/22/96 11:32 AM) 

I 

I e ..., ..., ... ..... ..... Q ..... .;: ..... ..... .,.. ..... 
0 C: C: C: C: ... 
0 0 0 0 0 
:2 .. .. .. ... ... ... ... ... u '"' '"' '"' '"' 

.. 1; ·.· .. '1 .. > <1~ qualalative: qualatative 

NO 9 NO NO NO 
NO 15 NO NO NO 
NO NO NO NO NO 
NO 9 NO NO NO 
NO 1 NO NO NO 
NO 8 NO NO NO 
NO NO NO NO NO 
NO 7 NO NO NO 
NO NO NO NO NO I 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO 1 NO NO NO 
NO 2 NO NO NO 
NO 2 NO NO NO i 

NO 2 NO NO NO 
NO 1 NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

Page 3 of 6 



REPORTING LIMITS (ug/L) 
WSTF-8076-5020 3/10/1995 
WSTF-8077 -5020 3/11/1995 
WSTF-8078-5020 3/11/1995 
WSTF-8079-5020 3/11/1995 

WSTF-8079-5020 DUP 3/11/1995 
WSTF-8080-5020 3/11/1995 
WSTF-8081-5020 3/11/1995 
WSTF-8082-5020 3/8/1995 
WSTF-8083-5020 3/8/1995 
WSTF-8084-5020 3/8/1995 
WSTF-8085-5020 3/8/1995 
WSTF-8086-5020 3/12/1995 
WSTF-8087 -5020 3/12/1995 
WSTF-8088-5020 3/12/1995 
WSTF-8089-5020 3/12/1995 
WSTF-8090-5020 3/12/1995 
WSTF-8091-5020 3/12/1995 
WSTF-8092-5020 3/12/1995 
WSTF-8093-5020 3/12/1995 
WSTF-8094-5020 3/12/1995 
WSTF-8095-5020 3/12/1995 
WSTF-8096-5020 3/8/1995 
WSTF-8097 -5020 3/9/1995 
WSTF-8098-5020 3/9/19~ 

n:\wsmr\rfirptBOOK1.XLW (3/22/96 11 :32 AM) 

TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

.. c .. ~ .. .. :: .. "0 c c ·;:: .. c .. .. :: ~ = .. = .c .. .c c :c .. e = <i .. 
e :c = :: u 
= = '"' 

.. ~ .. 
:c :c ·;:: = c :c .. .. 
'"' u !-< 

'"' = ;:. 
'? '? ~ :c :: ..... !:: '"' .... ·;:: .. ..-:. ..... .. ::; ..... .... .... !-< !-< 

:>1; . . 1. . 1; .... t. r.·· ·.< L>· 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
2 ND ND ND ND ND 
4 ND 2 1 2 ND 
12 ND 7 5 7 ND 
8 ND 6 ND 1 ND 
2 ND ND ND ND ND 

ND ND ND ND ND ND 
4 ND 2 ND ND ND 
3 ND 2 ND 2 ND 
3 ND 2 ND ND ND 
2 ND ND ND ND ND 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
3 ND 1 ND ND ND 
5 ND 2 ND 2 ND 
7 ND 4 2 3 ND 
8 ND 4 2 4 ND 
10 ND 7 6 7 ND 
7 ND 4 3 4 ND 

_]_ ND 4 5 ... 5 ND 
-· 

s .. ..., ..., 
e ..... ..... = N ..... ..... Ill N 

= = = = = .. 
= = = = = :c .. .. .. .. .. .. .. .. u "" "" "" "" 
,;<· I> 1. ::·. 1. qualatative: qualaiativa 

ND ND ND ND ND 
ND ND ND ND ND 
ND 4 ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND 10 ND ND ND 
ND 22 ND ND ND 
ND 54 ND ND ND 
ND 31 ND ND ND 
ND 7 ND ND ND 
ND 3 ND ND ND 
ND 30 ND ND ND 
ND 32 ND ND ND 
ND 24 ND ND ND 
ND 13 ND ND ND 
ND 8 ND ND ND 
ND 7 ND ND ND 
ND 25 ND ND ND 
ND 36 ND ND ND 
ND 45 ND ND ND 
ND 48 ND ND ND 
ND 50 ND ND ND 
ND 39 ND ND ND 
ND 40 ND ND ND 
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fi~POFITING LIMITS (ug/L} . 
.. 

WSTF-8099-5020 3/9/1995 
WSTF-8 1 00-5020 3/9/1995 
WSTF-8101-5020 3/14/1995 
WSTF-8 102-5020 3/14/1995 
WSTF-8 1 03-5020 3/14/1995 
WSTF-8 1 04-5020 3/14/1995 
WSTF-8 105-5020 3/14/1995 
WSTF-8 1 06-5020 3/14/1995 
WSTF-81 07-5020 3/14/1995 
WSTF-8 1 08-5020 3/14/1995 
WSTF-8 109-5020 3/14/1995 
WSTF-811 0-5020 3/15/1995 

n:\wsmr\rfirptBOOK1.XLW (3/22/96 11:32 AM) 

TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

.. 
c .. .. .. .. ..c .. 'g c <i c ·;:: .. c .. .. Q ..c .. Q 

..c .. -s c :c <i = .. 
= ~ :c .. ..c u = .. .. .. <i .. = = "' = = c :c :c ·;::: :c .. .. 
"' "' !-< 

"' = ~ 
~ ~ 0 :c ..... E "' -s 

<i ·;:: .. ..... ..... ..... 
:E ...... ...... ...... !-< !-< 

> 10 < 1~ 1. •< L> . >j: 
······1;······· 

3 ND 1 ND 1 ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
1 ND ND ND ND ND 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
2 ND ND ND ND ND 

I 
I 

E ,., ,., .. ..... ..... = "' cE ..... ..... on "' = c c c c .. 
= = = = = :c .. .. .. .. .. .. .. .. u ... ... ... ... 

1. .. L.•· .·. >1~ . qualafatlve cjualatative 

ND 19 ND ND ND 
ND 8 ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND 5 ND ND ND 
ND 10 ND ND ND 
ND 12 ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND I 

ND 13 ND ND ND I 
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REPORTING. LIMITS (ug/L) 
DEEP SOIL GAS SAMPLES 

WSTF-0801-5047 
WSTF-0802-504 7 
WSTF-0803-504 7 
WSTF-0804-5046 
WSTF-0805-5051 
WSTF-0806-504 7 
WSTF-0807 -5042 
WSTF-0808-5042 
WSTF-0809-504 7 

WSTF-0809-5047 OUP 

NO=Not detected 
OUP=Ouplicate Sample 
ug/L=Micrograms per liter 

3/10/1995 
3/10/1995 
3/13/1995 
3/11/1995 
3/11/1995 
3/13/1995 
3/12/1995 
3/12/1995 
3/14/1995 
3/14/1995 

n \wsmr\rt1rpt800K1.XLW (3/22/96 11:32 AM) 

TABLE 4-4 
Shallow and Deep Soil Gas Samples 

GC/MS 
On-Site Field Analytical Results 

Temperature Test Facility 
RCRA Facility Investigation 

White Sands Missile Range, New Mexico 

.. c 
01 .. .. .. .c .. "C c .. c ·.: .. c .. .. ;: 01 ~ ~ 

.c .. ;: c :c .. ~ .. 
0 .. .c u ~ :c ~ .. .. .. .. .. ~ ~ <J 

~ ~ c :c :c ·.: :c .. .. 
" <J Eo< <J ~ >. 
~ ~ . 01 :c ;: ,..., .. .!:! ..... .. .. ..... ..... .. :::; ..... ..... ..... Eo< Eo< 

1> . 1 . .. L •> L 1. > . .·.···1;······· 

2 NO NO NO 3 NO 
NO NO NO 1 NO NO 
16 NO 16 18 36 NO 
20 NO 12 10 23 NO 
NO NO NO NO NO NO 
2 NO NO NO 2 NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
17 NO 9 8 14 NO 
13 NO 7 6 11 NO 

e ,., 
"' .. ..... ..... Q "' ,£ ..... ..... lll "' ~ C: C: C: C: .. 

~ ~ ~ ~ ~ :c .. .. .. .. .. .. .. .. u "" "" "" "" 1: 1.. 1. qojalatative quaJatative 

NO 10 NO NO NO 
NO NO NO NO NO 
3 83 20 NO NO 
2 36 NO NO NO 

NO NO NO NO NO 
NO 2 NO NO NO 
NO NO NO NO NO 
NO 2 NO NO NO 
NO 74 NO NO NO 
NO 58 NO NO NO 
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TABLE4-5 
STATISTICAL REVIEW OF SHALLOW SOIL GAS ON-SITE FIELD ANALYTICAL RESULTS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Compound (ug!L) Number of samples Number of Detections Average Median Maximum Sample ID 

1,1-Dich1oroethene 100 53 5 4 15 WSTF-8039-5020 
1,1-Dichlorothane 100 0 

1,1,1- Trichloroethane 100 35 4 3 10 WSTF-8047-5020 
Tetrachloroethene 100 27 3 3 8 WSTF-8047-5020 
Trichloroethene 100 34 4 3 9 WSTF-8047-5020 

Methylene Chloride 100 0 
Chloroform 100 0 
Freon- II 100 69 18 II 67 WSTF-8042-5020 
Freon- 113 100 6 59 31 169 WSTF-8043-5020 
Freon- 502 100 0 
Freon- 22 100 0 

n:\wsrnr\rt1rpt\ST AT2.XLS3/22/96 
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TABLE 4-6 
STATISTICAL REVIEW OF DEEP SOIL GAS ON-SITE FIELD ANALYTICAL RESULTS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Compound (ug!L) Number of Samples Number of Detections Average Median Maximum Sample ID 

1,1-Dichloroethene 9 5 II 16 20 WSTF-DB04-5046 

1,1-Dichlorothane 9 
1,1,1- Trichloroethane 9 3 12 12 16 WSTF-DB03-5047 

Tetrachloroethene 9 4 9 9 18 WSTF-DB03-5047 

Trichloroethene 9 5 16 14 36 WSTF-DB03-5047 

Methylene Chloride 9 

Chloroform 9 2 3 2.5 3 WSTF-0803-5047 

Freon- II 9 6 35 23 83 WSTF-0801-5047 

Freon- I 13 9 I 20 20 20 WSTF-0803-5047 

Freon- 502 9 
Freon- 22 9 

n:\wsmr\rtirpt\ST AT2.XLS3/22/96 



Table 4-7 
Deep Soil Gas Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-DBOl-2048 WSTF-DB02-2048 WSTF-DB03-2050 WSTF-DB04-2047 WSTF-DB05-2052 
Quanterra Sample No.: 040965-000 I-SA 040965-0002-SA 041007 -0002-SA 040965-0003-SA 040965-0004-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

l'<~Qlsto<eciiiitem (%} > •....... ···:: .. .................... .. !''''' ....... 

Water 16 12 19 18 II 

VOLATI[;ES> • > >> (IJK/I<it) ·.·. ... 
'!'· I •<·>•< .... ............ .. 

•• (5~) I, 1,1-Trichloroethane NO (6) ND (57) ND (62) ND (61) ND 
I, I ,2 Trichloro-1,2,2-trifluoroethane ND (12) ND (II) ND (12) NO (12) NO (II) 

I, I ,2,2-Tetrachloroethane ND (6) ND (5.7) ND (6.2) ND (6.1) NO (5.6) 

I, I ,2-Trichloroethane ND (6) ND (5.7) ND (6.2) ND (61) NO (56) 

I, 1-Dichloroethane ND (6) ND (5.7) ND (6.2) ND (6.1) NO (5.6) 

I, 1-0ichloroethene ND (6) ND (5.7) ND (6.2) ND (61) ND (5.6) 

I ,2-Dichloroethane ND (6) ND (5.7) ND (62) ND (6.1) ND (56) 

I ,2-Dichloroethene (total) ND (6) ND (57) ND (6.2) ND (6.1) ND (5.6) 

I ,2-0ichloropropane ND (6) NO (5.7) ND (62) ND (6.1) ND (5.6) 

2-Butanone (MEK) ND (12) ND (II) ND (12) ND (12) ND (II) 

2-Hexanone ND (12) ND (II) ND (12) ND (12) ND (II) 

4-Methyl-2-pentanone (MIBK) ND (12) NO (II) ND (12) ND (12) ND (II) 

Acetone ND (12) ND (II) ND (12) 12 ND (II) 

Benzene NO (6) ND (57) NO (6.2) NO (6.1) ND (5.6) 

Bromodlchloromethane NO (6) NO (5.7) ND (62) ND (61) NO (56) 

Bromoform ND (6) ND (5.7) ND (62) ND (6.1) NO (5.6) 

Bronlomethane NO (12) ND (II) ND (12) ND (12) NO (II) 

Carbon disulfide ND (6) ND (5.7) ND (6.2) ND (6.1) NO (5.6) 

Carbon tetrachloride ND (6) ND (5.7) ND (6.2) ND (61) ND (56) 

Chlorobenzene ND (6) ND (5.7) ND (62) ND (6.1) ND (5.6) 

Chloroethane ND (12) ND (II) ND (12) NO (12) ND (II) 

Chloroform ND (6) ND (57) ND (6.2) ND (6.1) ND (5.6) 

Chloromethane ND (12) ND (II) ND (12) NO (12) NO (II) 

Di bromochloromethane ND (6) ND (5.7) NO (62) ND (6.1) NO (5.6) 

Ethylbenzene ND (6) ND (5.7) ND (6.2) ND (6.1) NO (5.6) 

Methylene chloride NO (6) ND (57) ND (62) ND (61) ND (56) 

Styrene ND (6) ND (5.7) NO (62) NO (6.1) NO (5.6) 

Tetrachloroethene NO (6) NO (57) NO (62) ND (6.1) ND (5.6) 

Toluene ND (6) NO (5.7) ND (6.2) NO (6.1) NO (5.6) 
Trichloroethene (TCE) NO (6) NO (5.7) ND (62) NO (6.1) NO (5.6) 

Trichlorofluoromethane NO (6) NO (57) NO (62) NO (61) NO (56) 

Vinyl acetate NO (12) NO (II) NO (12) NO (12) NO (II) 

Vinyl chloride NO (12) NO (II) NO (12) NO (12) NO (II) 

X y lenes (total) NO (6) NO (5.7) NO (6.2) NO (61) NO (5.6) 

cis- I ,3-0ichloropropene ND (6) NO (5.7) NO (6.2) NO (6.1) NO (56) 

trans-! ,3-0ichloropropene NO (6) NO (5.7) NO (6.2) NO (6.1) NO (5.6) 

-

R = result, Q =qualifier, QL = quantitation limit 

BOOKIXLSTable 4-7 3/22/% 1144 AM (NO= non detect) 

WSTF-DB06-2041 WSTF-DB07-2045 
040965-0007 -SA 040965-0005-SA 
R Q QL R Q QL 

... 
. ..... I 

13 37 

•••••• 
.. . 

ND (5.7) ND (5.2) 

NO (II) NO (10) 
ND (5.7) ND (52) 
ND (57) NO (52) 
ND (5.7) ND (52) 
ND (5.7) ND (5.2) 
ND (5.7) ND (52) 

ND (5.7) ND (52) 
ND (57) ND (52) 

ND (II) ND (10) 
ND (II) ND (10) 

ND (II) ND (10) 

ND (II) ND (10) 

ND (5.7) ND (52) 

NO (57) ND (5.2) 
NO (5.7) NO (52) 

ND (II) ND (10) 

ND (57) ND (52) 
ND (57) ND (52) 

ND (5.7) ND (52) 
ND (II) ND (10) 

ND (5.7) ND (52) 
ND (II) ND (10) 

ND (5.7) ND (52) 

NO (57) ND (52) 
ND (5.7) ND (5.2) 
NO (57) ND (52) 

NO (57) NO (52) 
NO (5.7) ND (52) 

NO (5.7) ND (52) 
NO (57) ND (5.2) 

NO (II) NO (10) 

NO (II) NO (10) 

NO (5.7) NO (52) 
NO (5.7) NO (52) 

NO (57) NO (52) 
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WCFS Sample No.: 
Quanterra Sample No.: 

~ttir'*Ciiiit~ (%f 
Water 

V()I;AJ"IIJ'!i < ..... <~IJglki!} 

I , I , I· Trichloroethane 
I, 1,2 Trichloro-1,2,2-trifluoroethane 
I, I ,2,2-Tetrachloroethane 
I, I ,2-Trichloroethane 
I, 1-Dichloroethane 
I, 1-Dichloroethene 
I ,2-Dichloroethane 
1,2-Dichloroethene (total) 
I ,2- Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromotorm 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis-! ,3-Dichloropropene 
trans-! ,3-Dichloropropene 

Table 4-7 
Deep Soil Gas Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-DBOS-2043 WSTF-DB09-2050 
040965-0006-SA 041007-0001-SA 
R Q QL R Q QL 

I 
....... ·< . 

:.:: :.:·· 
4.2 8 

, .... . ....... ... ... 
ND (52) ND (54) 
ND (10) ND (II) 
ND (5.2) ND (54) 
ND (5.2) ND (5.4) 
ND (5.2) ND (5.4) 
ND (52) ND (54) 
ND (5.2) ND (54) 
ND (52) ND (5.4) 
ND (5.2) ND (54) 
ND (10) ND (II) 
ND (10) ND (II) 
ND (10) ND (II) 
ND (10) ND (II) 
ND (52) ND (5.4) 
ND (52) ND (5.4) 
ND (5.2) ND (5.4) 
ND (10) ND (II) 
ND (5.2) ND (54) 
ND (52) ND (54) 
ND (52) ND (54) 
ND (10) ND (II) 
ND (52) ND (5.4) 
ND (10) ND (II) I 
ND (52) ND (54) 
ND (5.2) ND (5.4) 
ND (5.2) ND (5.4) I 
ND (5.2) ND (5.4) 
ND (5.2) ND (54) 
ND (52) ND (5.4) I 
ND (5.2) ND (5.4) 
ND (5.2) ND (54) 
ND (10) ND (II) I 

ND (10) ND (II) 
ND (5.2) ND (5.4) 
ND (52) ND (54) 
ND (5.2) ND (54) 

R = result, Q =qualifier, QL = quantitation limit 

BOOK I.XLS:Table 4-7 3/22/96 I 144 AM ( N 0= non de teet) Sheet 2 ul 2 



TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB01-2017 WSTF-SB01-2025 WSTF-SB01-2057 WSTF -SB01-2057-QC WSTF-SB01-2061 
Quanterra Sample No.: 041029-0011-SA 041029-0012-SA 041029-0014-SA 041029-0015-SA 041029-0018-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

M<.>~~~>C<J•*m · ><~l ·. I< .... ·>.<·>:> ·<··:·· 
Water 6.6 13 5.7 4.9 15 

:V~J:.-1\:J'II:;~ <·::<··:JiiiiiJig).· ··.·, .... . ........ · 

I , I , 1-Trichloroethane ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (59) 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane ND (II) ND (12) ND (II) ND (II) ND (12) 

I, I ,2,2-Tetrachloroethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (5.9) 
I, I ,2-Trichloroethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (5.9) 
I , 1-Dichloroethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
I, 1-Dichloroethene ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
I ,2-Dichloroethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
I ,2-Dichloroethene (total) ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (59) 

I ,2-Dichloropropane ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (59) 
2-Butanone (MEK) ND (II) ND (12) ND (II) ND (II) ND (12) 
2-Hexanone ND (II) ND (12) ND (II) ND (II) ND (12) 
4-Methyl-2-pentanone (MII:IK) ND (II) ND (12) ND (II) ND (II) ND (12) 

Acetone ND (II) ND (12) ND (II) ND (II) ND (12) 

Benzene ND (H) ND (5.8) ND (5.3) ND (53) ND (59) 
Bromodichloromethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
Bromoform ND (54) ND (5.8) ND (53) ND (53) ND (59) 

Bromo methane ND (II) ND (12) ND (II) ND (II) ND (12) 

Carbon disulfide ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (5.9) 
Carbon tetrachloride ND (5.4) ND (58) ND (53) ND (5.3) ND (59) 

Chlorobenzene ND (5.4) ND (5.8) ND (53) ND (53) ND (59) 
Chloroethane ND (II) ND (12) ND (II) ND (II) ND (12) 

Chloroform ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
Chloromethane ND (II) ND (12) ND (II) ND (II) ND (12) 

Dibromochloromethane ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
Ethylbenzene ND (5.4) ND (5.8) ND (5.3) ND (53) ND (59) 
Methylene chloride ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 

Styrene ND (5.4) ND (5.8) ND (5.3) ND (53) ND (59) 

Tetrachloroethene ND (5.4) ND (58) ND (5.3) ND (5.3) ND (59) 
Toluene ND (5.4) ND (58) ND (5.3) ND (53) ND (5.9) 
Trichloroethene (TCE) ND (5.4) ND (58) ND (53) ND (5.3) ND (59) 
Trichlorofluoromethane ND (5.4) ND (5.8) ND (5.3) ND (53) ND (59) 
Vinyl acetate ND (II) ND (12) ND (II} ND (II) ND (12) 

Vinyl chloride ND (II) ND (12) ND (II) ND (II) ND (12) 
Xylenes (total) ND (54) ND (58) ND (5.3) ND (53) ND (59) 
cis- I ,3-Dichloropropene ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (59) 
trans- I ,3-Dichloropropene ND (5.4) ND (5.8) ND (5.3) ND (5.3) ND (59) 

R =result, Q =qualifier. QL = quantitation limit 

HOOK I XLS:Table 4-8-1 3/22/96 II :25 AM (ND= non ddect) Sheet I ol 2.1 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SBOI-2062 WSTF -SBOI-2063 WSTF -SBOI-2072 WSTF-SB01-2076 WSTF-SBOI-2080 
Quanterra Sample No.: 041029-0016-SA 041029-0017-SA 041029-00 19-SA 041 029-0020-SA 041029-0021-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

IM:\J~r•I:.:\J~eJit (~} .. · ... ...... -..... _._._.-......... 
Water 12 14 19 4.6 20 

' """"~ • ~""-~ -·.·.·. {ugf!<g) . •< ·. • .... >.··< I• .. ·.· ·.··· .. ·.-.- .. < .. -.. 
I, I, !-Trichloroethane ND (57) ND (5.8) ND (62) ND (5.2) ND (6.3) 
I, 1,2 Trichloro-1 ,2,2-trilluoroethane ND (11) ND (12) ND (12) ND (10) ND (13) 
I, I ,2,2-Tetrachloroethane ND (57) ND (58) ND (62) ND (52) ND (6.3) 
I, I ,2-Trichloroethane ND (57) ND (5.8) ND (62) ND (5.2) ND (63) 
I, 1-Dichloroethane ND (57) ND (5.8) ND (6.2) ND (5.2) ND (63) 
I, 1-Dichloroethene ND (5.7) ND (58) ND (6.2) ND (5.2) ND (6.3) 
I ,2-Dichloroethane ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (6.3) 
I ,2-Dichloroethene (total) ND (57) ND (58) ND (6.2) ND (5.2) ND (6.3) 
I ,2-Dichloropropane ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (63) 
2-Butanone (MEK) ND ( 11) ND (12) ND (12) ND (10) ND (13) 

2-Hexanone ND (II) ND (12) ND (12) ND (10) ND (13) 

4-Methyl-2-pentanone (MIBK) ND (11) ND (12) ND (12) ND (10) ND (13) 

Acetone ND ( 11) ND (12) ND (12) ND (10) ND ( 13) 
Benzene ND (57) ND (5.8) ND (6.2) ND (5.2) ND (6.3) 
Bromodichloromethane ND (5.7) ND (5.8) ND (6.2) ND (52) ND (63) 

Bromoform ND (57) ND (58) ND (6.2) ND (5.2) ND (6.3) 

Bromomethane ND ( 11) ND (12) ND (12) ND (10) ND (13) : 

Carbon disulfide ND (5.7) ND (58) ND (6.2) ND (5.2) ND (6.3) I 

Carbon tetrachloride ND (57) ND (5.8) ND (6.2) ND (5.2) ND (63) 

Chlorobenzene ND (57) ND (58) ND (6.2) ND (5.2) ND (63) 

Chloroethane ND ( 11) ND (12) ND (12) ND (10) ND (13) 

Chloroform ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (6.3) 

Chloromethane ND (11) ND (12) ND (12) ND (10) ND ( 13) 
Di bromochloromethane ND (57) ND (5.8) ND (6.2) ND (5.2) ND (63) 

Ethylbenzene ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (6.3) 
Methylene chloride ND (57) ND (5.8) ND (62) ND (52) ND (6 3) 

Styrene ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (6.3) 
Tetrachloroethene ND (5.7) ND (5.8) ND (62) ND (52) ND (63) 

Toluene ND (5.7) ND (5.8) ND (62) ND (5.2) ND (6.3) 
Trichloroethene (TCE) ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (63) 

Trichlorofluoromethane ND (57) ND (5.8) ND (62) ND (5.2) ND (63) 
Vinyl acetate ND ( 11) ND (12) ND (12) ND (10) ND (13) 
Vinyl chloride ND ( 11) ND (12) ND (12) ND (10) ND (13) 
Xylenes (total) ND (5.7) ND (5.8) ND (62) ND (52) ND (6 3) 
cis- I ,3-Dichloropropene ND (5.7) ND (58) ND (6.2) ND (52) ND (6 3) 

trans- I ,3-Dichloropropene ND (5.7) ND (5.8) ND (6.2) ND (5.2) ND (63) 

K = re,ult, Q =qualifier. QL = quantitation limit 

HOOK I XLSTable 4-8-1 3/22/96 II :25 AM (ND= nun detect) Sheet 2 tlf 2 l 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB02-2002 WSTF-SB02-2012 WSTF -SB02-2050 WSTF-SB02-2052 WSTF -SB02-2052-QC 

Quanterra Sample No.: 041007 -0008-SA 041007-0007-SA 041007-0006-SA 041007-0009-SA 041007-0004-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

il\1m~~>l;~llt1eJ11 · · · · { 'M ::::·:::1< . ·><<<:> ·>: >>>:>> : ... ·< ...... ............. ·<>>····:· 

Water 6.2 13 6.2 15 17 

:vut {ugiJ<g) ........ :·:· 
NO···· (s'J) i 

.... >. 
NO< >> (6)>< 

I, I, 1-Trichloroethane NO (53) NO (5.7) NO (5.3) 
1.1 ,2 Trichloro-1 ,2,2-trifluoroethane NO (II) ND (II) NO (II) NO (12) NO (12) 

I, I ,2,2-Tetrachloroethane NO (5.3) NO (57) NO (5.3) NO (5.9) NO (6) 

I, 1,2-Trichloroethane NO (53) NO (5.7) NO (5.3) ND (5.9) NO (6) 

I , 1-Oichloroethane NO (5.3) NO (5.7) NO (5.3) NO (59) NO (6) 

I, 1-0ichloroethene NO (5.3) NO (5.7) NO (5.3) NO (59) NO (6) 

I ,2-0ichloroethane NO (53) NO (5.7) NO (5.3) ND (5.9) NO (6) 

I ,2-0ichloroethene (total) NO (5.3) NO (5.7) NO (5.3) NO (5.9) NO (6) 

I ,2-0ichloropropane NO (53) NO (5.7) NO (5.3) NO (5.9) NO (6) 

2-Butanone (MEK) NO (II) NO (II) NO (II) NO (12) NO (12) 

2-Hexanone NO (II) NO (II) NO (II) NO (12) NO (12) 

4-Methyl-2-pentanone (MIBK) NO (II) ND (II) NO (II) NO (12) NO (12) 

Acetone NO (II) NO (II) NO (II) ND (12) NO (12) 

Benzene NO (5.3) ND (5.7) NO (53) NO (5.9) NO (6) 

Bromodichloromethane NO (53) ND (5.7) NO (5.3) NO (5.9) NO (6) 

Bromoform NO (5.3) NO (57) NO (5.3) NO (5.9) ND (6) 

Bromomethane NO (II) NO (II) NO (II) NO (12) NO (12) 

Carbon disulfide ND (5.3) NO (57) NO (5.3) NO (5.9) NO (6) 

Carbon tetrachloride NO (53) ND (5.7) NO (53) NO (5.9) NO (6) 

Chlorobenzene NO (5.3) NO (57) NO (5.3) NO (5.9) NO (6) 

Chloroethane NO (II) NO (II) NO (II) NO (12) NO (12) 

Chloroform NO (5.3) NO (5.7) ND (5.3) NO (5.9) NO (6) 

Chloromethane NO (II) NO (II) NO (II) ND (12) NO (12) 

Oibromochloromethane NO (53) NO (5.7) NO (5.3) NO (5.9) NO (6) 

Ethylbenzene NO (5.3) NO (5.7) NO (5.3) NO (5.9) NO (6) 

Methylene chloride NO (5.3) ND (5.7) NO (5.3) NO (5.9) NO (6) 

Styrene ND (5.3) NO (57) NO (53) ND (5.9) NO (6) 

Tetrachloroethene NO (5.3) NO (5.7) NO (5.3) NO (5.9) NO (6) 

Toluene NO (5.3) NO (5.7) NO (5.3) NO (5.9) NO (6) 

Trichloroethene (TCE) NO (5.3) NO (57) NO (5.3) NO (5.9) NO (6) 

Trichlorofluoromethane NO (5.3) ND (5.7) NO (5.3) NO (5.9) NO (6) 

Vinyl acetate NO (II) NO (II) NO (II) NO (12) NO (12) 

Vinyl chloride NO (II) NO (II) NO (II) NO (12) NO (12) 

Xylenes (total) NO (5.3) NO (5.7) NO (53) NO (59) NO (6) 

cis- I ,3-0ichloropropene NO (5.3) NO (5.7) NO (53) NO (5.9) NO (6) 

trans-! ,3-0ichloropropene NO (5.3) NO (5.7) NO (5.3) NO (5.9) NO (6) 

-----·-- --·-·- - -----

R = re,ult, Q =qualifier, QL = quantitation limit 

BOOK I.XLS:Tahle 4-~-1 3/22/96 II 25 AM (ND= non detect) 

WSTF-SB02-20591 
041007-0010-SA 

R Q QL : 

I 
' 19 

..... :<·> 
N6 < (62) 

NO (12) 
NO (6 2) 
NO (62) 
NO (6.2) 
NO (6.2) 
NO (62) 
NO (6.2) 
NO (6.2) 
NO (12) 
NO (12) 
ND (12) 

NO (12) 
ND (62) 
NO (62) 
NO (62) 
NO (12) 
NO (6 2) 
NO (62) 
ND (62) 
NO (12) 
NO (6 2) 
NO (12) 
NO (62) 
NO (6 2) 
NO (6 2) 
NO (62) 
NO (6 2) 
NO (62) 
NO (6 2) 
NO (6 2) 
NO (12) 
NO (12) 

NO (6 2) 
NO (6 2) 
NO (6 2) 
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WCFS Sample No.: 
Quanterra Sample No.: 

f~o~re 1:.:\JIIIeJit :. · ·. (~} · ·.·.· .. ••· ..... 
Water 

tv C) I:. A:'HI:.1tl> ...... {uilflig> .......... : ....................... ·. 
I, 1,1-Tnchloroelhane 
I ,1,2 Trichloro-1,2,2-lritluoroelhane 
I, I ,2,2-Tetrachloroethane 
I, 1,2-Trichloroethane 
I, 1-0ichloroelhane 
1,1-0ichloroelhene 
1,2-0ichloroelhane 
I ,2-0ichloroelhene (total) 
I ,2-0ichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Melhyl-2-penlanone (M!BK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomelhane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroelhane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Elhylbenzene 
Methylene chloride 
Styrene 
Tetrachloroelhene 
Toluene 
Trichloroelhene (TCE) 
Trichlorotluoromelhane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis-1,3-0ichloropropene 
trans- I ,3-0ichloropropene 

TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF -SB02-2059-QC WSTF -SB02-2064 WSTF -SB02-2065 WSTF -SB02-2072 WSTF -SB02-2078 
041007 -0005-SA 041007-0013-SA 041007-0011-SA 041007-0012-SA 041007-0014-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

I>• 19 
.. · ..... .... . 

6.5 19 15 15 

1·•···· ....................... 
(62) ~g 

.. ... 
NO (5.3) NO (6.2) NO (5.9) NO (59) 

NO (12) NO (II) NO (12) NO (12) NO (12) 

NO (6.2) NO (5.3) NO (62) NO (5.9) NO (5.9) 
NO (62) NO (53) NO (6.2) NO (5.9) NO (59) 
NO (6.2) NO (5.3) NO (6.2) NO (5.9) NO (59) 

NO (62) NO (5.3) NO (62) NO (5.9) NO (59) 
NO (6.2) NO (5.3) NO (6.2) NO (5.9) NO (5.9) 
NO (6.2) NO (5.3) NO (62) NO (5.9) NO (5.9) 
NO (6.2) NO (5.3) NO (6.2) NO (5.9) NO (5.9) 
NO (12) NO (II) NO (12) NO (12) NO (12) 
NO (12) NO (II) NO (12) NO (12) NO (12) 

NO (12) NO (II) NO (12) NO (12) NO (12) 

NO (12) NO (II) NO (12) NO (12) NO (12) 
NO (62) NO (5.3) NO (6.2) NO (5.9) NO (5.9) 
NO (62) NO (5.3) NO (6.2) NO (5.9) NO (5.9) 
NO (62) NO (5.3) NO (6.2) NO (5.9) NO (59) 
NO (12) NO (II) NO (12) NO (12) NO (12) 

NO (6.2) NO (5.3) NO (62) NO (5.9) NO (59) 
NO (62) NO (53) NO (6.2) NO (5.9) NO (5.9) 
NO (62) NO (5.3) NO (62) NO (5.9) NO (5.9) 
NO (12) NO (II) NO (12) NO (12) NO (12) 

NO (6.2) NO (5.3) NO (6.2) NO (5.9) NO (59) 
NO (12) NO (II) NO (12) NO (12) NO (12) 
ND (62) NO (5.3) NO (6.2) NO (59) NO (59) 
NO (6.2) NO (5.3) NO (6.2) ND (5.9) NO (59) 
NO (6.2) NO (5.3) ND (6.2) NO (5.9) NO (59) 
ND (6.2) NO (5.3) NO (62) NO (5.9) NO (5.9) 
NO (62) NO (5.3) NO (6.2) NO (59) NO (5.9) 
ND (6.2) NO (53) NO (6.2) NO (59) NO (5.9) 
NO (6.2) NO (5.3) NO (6.2) NO (5.9) ND (59) 
NO (6.2) NO (5.3) NO (6.2) NO (5.9) NO (5.9) 
ND (12) NO (II) NO (12) NO (12) NO (12) 

NO (12) NO (II) NO (12) NO (12) ND (12) 
NO (62) NO (5.3) NO (62) NO (5.9) NO (5.9) 
NO (62) NO (53) NO (6.2) NO (5.9) NO (5.9) 
NO (6.2) NO (5.3) NO (62) NO (5.9) NO (5.9) 

R =result, Q =qualifier, QL = quantitationlimit 

BOOK I.XLS Table 4-~-1 3/22/96 II :25 AM (ND= non detect) 

WSTF-SB02-2079 
041007-0015-SA 
R Q QL 

•••••• 
.................. 

18 

·• .... ....... ·.I 

NO (6.1) I 

NO (12) 
NO (6.1) 
NO (61) 
NO (61) 
NO (61) 
NO (6.1) 
NO (61) 
NO (61) 
NO (12) 
NO (12) 
NO (12) 
NO (12) 
NO (61) 
NO (6 I) 
NO (6 I) 
NO (12) 
NO (6 I) 
NO (6 I) 
NO (61) 
NO (12) 
NO (6 I) 
NO (12) 
NO (61) 
NO (6 I) 
NO (61) I 

NO (6 I) 
NO (61) 
ND (6.1) 
NO (61) 
NO (6 I) I 

NO (12) 
NO (12) 
NO (6.1) 
NO (61) . 
ND (61) 1 

I 
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TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB03-2010 WSTF -SB03-2021 WSTF -SB03-2053 WSTF -SB03-2060 WSTF -SB03-2063 
Quanterra Sample No.: 041029-000 1-SA 041029-0002-SA 041 029-0003-SA 041 029-0004-SA 041029-0005-SA I 

R Q QL R Q QL R Q QL R Q QL R Q QL 

j 
1!\1.\l~r~~l@~t •..•. J~t ........... .. .............. · . ... · ..................... 
Water 3.3 6.2 9.1 14 20 

' • "'"'". ,,.:..,.,. ••. {iJJIII\gf ............................ 
•••••••••••• .. •· l························~g/·· .... (;:it· .·.·.·.·.·.·.·.··.·.·. ND 

1,1,1-Trichloroethane ND (52) ND (5.3) ND (5.5) (6.3) 
1,1,2 Trichloro-1,2,2-tritluoroethane ND (10) ND (II) ND (II) ND (12) ND (13) 

1,1,2,2-Tetrachloroethane ND (5.2) ND (5.3) ND (55) ND (5.8) ND (63) 
1,1,2-Trichloroethane ND (52) ND (53) ND (55) ND (5.8) ND (63) 
1,1-Dichloroethane ND (5.2) ND (53) ND (55) ND (5.8) ND (6 3) 
1,1-Dichloroethene ND (5.2) ND (5.3) ND (55) ND (5.8) ND (63) 
1,2-Dichloroethane ND (52) ND (5.3) ND (5.5) ND (5.8) ND (6.3) 
1,2-Dichloroethene (total) ND (52) ND (5.3) ND (55) ND (5.8) ND (63) 
1,2-Dichloropropane ND (5.2) ND (5.3) ND (5.5) ND (5.8) ND (63) 
2-Butanone (MEK) ND (10) ND (II) ND (II) ND (12) ND (13) 

2-Hexanone ND (10) ND (II) ND (II) ND (12) ND (13) 
4-Methyl-2-pentanone (MIBK) ND (10) NO (II) ND (II) ND (12) NO (13) 

Acetone ND (10) NO (II) ND (II) ND (12) ND (13) 
Benzene NO (5.2) ND (5.3) NO (55) ND (5.8) NO (6.3) 
BromodJchloromethane ND (52) ND (53) ND (55) ND (5.8) ND (6 3) 
Bromoform NO (5.2) ND (5.3) ND (5.5) NO (58) NO (6.3) 
Bromomethane ND (10) ND (II) ND (II) ND (12) ND (13) 
Carbon disulfide NO (5.2) ND (5.3) NO (55) NO (5.8) NO (6.3) 
Carbon tetrachloride ND (52) ND (5.3) ND (55) ND (58) ND (63) 
Chlorobenzene NO (5.2) ND (5.3) ND (5.5) ND (5.8) NO (6 3) 
Chloroethane ND (10) NO (II) ND (II) ND (12) ND (13) 
Chloroform ND (5.2) ND (5.3) ND (5.5) ND (5.8) ND (6.3) 
Chloromethane NO (10) ND (II) ND (II) NO (12) NO (13) 
Dibromochloromethane ND (52) NO (5.3) NO (5.5) ND (5.8) ND (63) 
Ethylbenzene NO (5.2) ND (5.3) ND (5.5) NO (5.8) NO (63) 
Methylene chloride ND (5.2) ND (5.3) NO (5.5) ND (5.8) ND (6.3) 
Styrene ND (5.2) ND (5.3) ND (5.5) NO (5.8) NO (63) 
T etmchloroethene NO (5.2) ND (5.3) ND (5.5) ND (58) ND (6 3) 
Toluene ND (5.2) NO (5.3) ND (55) NO (5.8) NO (6 3) 
Trichloroethene (TCE) NO (5.2) ND (53) ND (5.5) ND (5.8) ND (6 3) 
Trichlorotluoromethane ND (5.2) ND (5.3) NO (55) NO (5.8) NO (63) 
Vinyl acetate ND (10) ND (II) ND (II) ND (12) NO (13) 

Vinyl chloride NO (10) NO (II) ND (II) ND (12) NO (13) 

Xylenes (total) ND (5.2) ND (53) ND (5.5) ND (58) NO (6.3) 
cis-1,3-0ichloropropene NO (52) ND (53) ND (55) ND (5.8) NO (6 3) 
trans-1,3-Dichloropropene NO (5.2) ND (5.3) ND (5.5) ND (58) ND (6 3) 

R =result, Q =qualifier, QL = quantitation limn 

HOOK I.XLSTable 4-g-1 3/22/96 II :25 AM (ND= non detect) Sheet ~ ol 2l 



WCFS Sample No.: 
Quanterra Sample No.: 

I~C:"~~r~o;;<Jm~t< < t•A>J ·<<< ... <::<: ·:·c 
Water 

... "'"·~ • .,..,,.,,,. Wllf!i;KJ· < .. ·:· 
I, I, !-Trichloroethane 
I, 1,2 Trichloro-1 ,2,2-tritluoroethane 
I, I ,2,2-Tetrachloroethane 
I, 1,2-Trichloroethane 
I , 1-Dichloroethane 
I, 1-Dichloroethene 
I ,2-Dichloroethane 
I ,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pemanone (MIBK) 
Acetone 
Benzene 
Bromodichlorornethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
T etrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorotluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis-! ,3-Dichloropropene 
trans-! ,3-Dichloropropene 

TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SB03-2063 QC WSTF -SB03-2065 WSTF -SB03-2070 WSTF -SB03-2073 WSTF-SBOJ-2074 
041029-001 0-SA 041 029-0006-SA 041029-0007 -SA 041 029-0008-SA 041 029-0009-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

:c. ::< .. <:<::·:·::·. I :<:<<< ...... 
19 19 13 15 16 

:c·: <<<:·:< :<:::· ..... ·::::::·:· ! ................. .. .· .. ·:· ... 1 ......... ·····:-:::1 

ND (6.1) ND (62) ND (5.8) ND (59) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (6.1) ND (62) ND (58) ND (5.9) ND (6) 

ND (61) ND (6.2) ND (5.8) ND (5.9) ND (6) 

ND (61) ND (62) ND (58) ND (5.9) ND (6) 

ND (6.1) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (6.1) ND (6.2) ND (5.8) ND (5.9) ND (6) 

ND (61) ND (6.2) ND (58) ND (59) ND (6) 

ND (6.1) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (12) ND (12) ND (12) ND (12) ND (12) 
ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (61) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (61) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (61) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 
ND (6 I) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (6.1) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (61) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (6.1) ND (62) ND (5.8) ND (59) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (6.1) ND (62) ND (5.8) ND (5.9) ND (6) 

ND (6.1) ND (62) ND (5.8) ND (5.9) ND (6) 

ND (6.1) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (61) ND (62) ND (5.8) ND (5.9) ND (6) 

ND (6.1) ND (62) ND (5.8) ND (5.9) ND (6) 

ND (61) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (61) ND (6.2) ND (5.8) ND (5.9) ND (6) 

NO (6.1) ND (6.2) ND (5.8) ND (59) ND (6) 

ND (12) ND (12) ND (12) ND (12) ND (12) 

ND (12) ND (12) ND (12) NO (12) NO (12) 

ND (6.1) ND (6.2) ND (58) ND (5.9) ND (6) 

ND (6.1) ND (62) ND (5.8) ND (5.9) ND (6) 

ND (6.1) ND (6.2) ND (5.8) ND (59) ND (6) 

R =result. Q =qualifier. QL = quantitation limit 

BOOK I XLS Table 4-8-1 3122196 II :25 AM (NO= non detect) Sheet 6 of 2.l 



WCFS Sample No.: 
Quanterra Sample No.: 

fMo·~~~~~ (;:(JJI!eyot (%}·< ........ ·.·.· .................. 

Water 

IYQf:.oi\·•·•t:-~ wii/lig) ..... 
I, 1,1-Trichloroethane 
I, I ,2 Trichloro-1 ,2,2-uifluoroethane 
I, I ,2,2-Tetrachloroethane 
I , I ,2-Trichloroethane 
I, 1-0ichloroethane 
I, 1-Dichloroethene 
I ,2-0ichloroethane 
I ,2-0ichloroethene (total) 
I ,2-Oichloropropane 
2-Butanone (MEK) 
2-Hex.anonc 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodtchloromethane 
Bromoform 
Bromo methane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorotluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis- I ,3-0ichloropropene 
trans- I ,3-0ichloropropene 

- --------

TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SB04-2016 WSTF -SB04-2016-QC WSTF -SB04-2025 WSTF -SB04-2056 WSTF -SB04-2057 
041141-0012-SA 041141-0013-SA 041141-0016-SA 041141-0017-SA 041141-0018-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

I· ................... ·•· ····•• :·· ........... ...................................... 
13 10 10 3.6 3.7 

.................. _ ............ ·.····.·· ... ........... ..... .. .. .......... .... 
NO (5.71 NO (5.6) NO (56) NO (5.2) NO (5.2) 
NO (II) NO (II) NO (II) NO (10) NO (10) 
NO (5.7) NO (5.6) ND (56) ND (5.2) NO (5.2) 
NO (5.7) ND (5.6) NO (5.6) NO (52) ND (5.2) 
ND (5.7) NO (5.6) NO (5.6) NO (52) ND (5.2) 
NO (57) NO (5.6) NO (56) NO (5.2) NO (52) 
NO (5.7) NO (5.6) ND (5.6) ND (5.2) ND (5.2) 
NO (5.7) NO (5.6) ND (56) ND (52) NO (52) 

NO (57) NO (5.6) NO (5.6) ND (52) NO (52) 
NO (II) NO (II) NO (II) ND (10) ND (10) 

NO (II) NO (II) NO (II) ND (10) NO (10) 

ND (II) NO (II) NO (II) NO (10) NO (10) 

NO (II) ND (II) NO (II) ND (10) ND (10) 

NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (5.2) 
NO (57) NO (5.6) NO (5.6) NO (52) NO (5.2) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (5.2) 
NO (II) NO (II) NO (II) ND (10) NO (10) 

NO (5.7) NO (5.6) ND (5.6) NO (5.2) NO (5.2) 
NO (57) NO (56) NO (56) ND (5.2) NO (52) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (5.2) 
NO (II) NO (II) NO (II) NO (10) NO (10) 
NO (5.7) NO (56) NO (56) ND (5.2) NO (5.2) 
NO (II) NO (II) NO (II) ND (10) NO (10) 

NO (5.7) NO (5.6) NO (56) NO (5.2) NO (5.2) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (5.2) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (52) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (5.2) 
NO (5.7) NO (56) NO (56) NO (52) NO (5.2) 
NO (5.7) NO (5.6) NO (5.6) NO (5.2) NO (52) 
NO (5.7) NO (5.6) NO (56) NO (52) NO (5.2) 
NO (5.7) NO (56) NO (5.6) NO (52) NO (5.2) 
NO (II l NO (II) NO (II) NO (10) NO (10) 
NO (II) NO (II) NO (II) ND (10) NO (10) 

NO (5.7) NO (5.6) NO (56) NO (5.2) NO (52) 
NO (5.7) NO (5.6) NO (56) NO (5.2) NO (5.2) 
NO (57) NO (56) NO (5.6) NO (5.2) NO (5.2) 

K = result, Q =qualifier, QL = quantitation linut 

HOOK IXLS:Tablc 4-H-1 3!221'16 II :25 AM (NO= non detect) 'ihcct 7 ol 21 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF -SB04-2062 WSTF -SB04-2063 WSTF -SB04-2071 WSTF-SB04-2078 WSTF-SB04-2079 
Quanterra Sample No.: 041141-0019-SA 041141-0020-SA 04II41-0021-SA 041141-0022-SA 041141-0023-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

llii(lig 
I, I, 1-Trichloroethane NO (56) NO (5.6) NO (5.7) NO (5.7) NO (62) 
1.1,2 Trichloro-1.2,2-trifluoroethane NO (II) NO (II) NO (II) NO (II) NO (12) 
I, I ,2,2-Tetrachloroethane ND (56) NO (56) NO (5.7) NO (5.7) NO (62) 
I, I ,2-Trichloroethane NO (56) NO (5.6) NO (5.7) NO (5.7) NO (6.2) 
I, 1-0ichloroethane NO (5.6) NO (5.6) ND (5.7) NO (57) NO (62) 
I, 1-0ichloroethene NO (5.6) ND (56) NO (5.7) NO (5.7) NO (6.2) 
I ,2-0ichloroethane NO (56) ND (5.6) NO (5.7) NO (5.7) NO (6.2) 
I ,2-0ichloroethene (total) NO (5.6) NO (5.6) NO (5.7) NO (5.7) ND (62) 
I ,2-0ichloropropane NO (56) ND (56) NO (5.7) NO (5.7) NO (6.2) 
2-Butanone (MEK) NO (II) NO (II) NO (II) NO (II) ND (12) 
2-Hexanone ND (II) ND (II) NO (II) NO (II) NO (12) 
4-Methyl-2-pentanone (MIBK) NO (II) NO (II) NO (II) NO (II) ND (12) 
Acetone ND (II) NO (II) ND (II) NO (II) NO (12) 
Benzene NO (5.6) NO (5.6) NO (57) NO (5.7) ND (62) 
Bromodichlorornethane ND (56) NO (5.6) NO (5.7) NO (5.7) NO (6.2) 
Bromofom1 ND (56) NO (5.6) NO (5.7) NO (57) ND (62) 
Bromomethane NO (II) NO (II) ND (II) NO (II) NO (12) 
Carbon disulfide ND (56) ND (5.6) NO (5.7) NO (5.7) ND (62) 
Carbon tetrachloride NO (5.6) NO (5.6) NO (5.7) NO (5.7) NO (6.2) 
Chlorobenzene ND (5.6) ND (5.6) NO (5.7) NO (5.7) ND (62) 
Chloroethane ND (II) NO (II) NO (II) NO (II) NO (12) 
Chloroform ND (56) NO (5.6) NO (5.7) NO (5.7) NO (62) 
Chloromethane NO (II) NO (II) ND (II) ND (II) NO (12) I 

Dibromochloromethane ND (56) NO (5.6) NO (5.7) NO (5.7) NO (62) 
Ethylbenzene ND (56) NO (56) ND (5.7) ND (57) ND (62) 
Methylene chloride NO (5.6) NO (5.6) NO (5.7) NO (5.7) NO (6.2) 
Styrene ND (5.6) NO (56) ND (5.7) NO (57) NO (62) 
Tetrachloroethene ND (56) NO (5.6) ND (5.7) NO (5.7) NO (62) 
Toluene NO (5.6) NO (56) NO (57) ND (5.7) NO (6.2) 
Trichloroethene (TCE) ND (5.6) NO (5.6) NO (5.7) NO (5.7) NO (62) 
Trichlorofluoromethane NO (5.6) NO (5.6) NO (5.7) ND (5.7) NO (62) 
Vinyl acetate ND (II) ND (II) ND (II) NO (II) ND (12) 
Vinyl chloride NO (II) NO (II) NO (II) NO (II) NO (12) 
Xylenes (total) NO (56) ND (56) NO (5.7) NO (5.7) ND (6 2) 

cis- I ,3-0ichloropropene NO (5.6) NO (5.6) ND (57) ND (57) NO (6 2) 
trans-! ,3-Dichloropropene ND (5.6) ND (5.6) NO (5.7) NO (5.7) ND (6 2) 

R = result, Q =qualifier, QL = quantitation !unit 

HOOK I XLS:Tablc 4-8-1 3122196 II :25 AM (ND= non detect) Sheet 8 ol 2l 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB05-2017 WSTF -SB05-2021 WSTF -SB05-2054 WSTF -SB05-2054-QC WSTF-SB05-20551 
Quanterra Sample No.: 041189-0010-SA 041189-0011-SA 041189-0012-SA 041189-0013-SA 041189-00 14-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

iM~fll:\;\lnt~t .··.· t'J\1} .... .. :. ··•: ...... : .. · .. ... : ..... 
Water 2 7.7 2 2.1 5.1 

vQ~~:n~~ {uJIIJ<g) ·.· ... ·.·.·.· .. 

ND • (53) I, I, 1-Trichloroethane ND (5.1) ND (54) ND (5.1) ND (5 I) 

I, I ,2 Trichloro-1 ,2,2-trilluoroethane ND (10) ND (II) ND (10) ND (10) ND (II) 

I, I ,2,2-Tetrachloroethane ND (51) ND (54) ND (5.1) ND (5.1) ND (5.3) 

I, I ,2-Trichloroethane ND (51) ND (5.4) ND (5.1) ND (5.1) ND (53) 

I, 1-Dichloroethane ND (5.1) ND (54) ND (5.1) ND (51) ND (5.3) 

I , 1-Dichloroethene ND (51) ND (5.4) ND (5.1) ND (5.1) ND (53) 

I ,2-Dichloroethane ND (5 I) ND (5.4) ND (5.1) ND (5.1) NO (5.3) 

I ,2-0ichloroethene (total) ND (5.1) ND (5.4) ND (5.1) ND (5.1) ND (53) 

I ,2-Dichloropropane ND (5.1) ND (54) NO (5.1) NO (5.1) NO (5.3) 

2-Butanone (MEK) NO (10) NO (II) ND (10) ND (10) ND (II) 

2-Hexanone ND (10) ND (II) NO (10) NO (10) ND (II) 

4-Methyl-2-pentanone (MIBK) ND (10) ND (II) ND (10) ND (10) NO (II) 

Acetone NO (10) ND (II) NO (10) NO (10) NO (II) 

Benzene ND (5.1) NO (54) ND (5 I) ND (5.1) ND (5.3) 

Bromodichloromethane ND (5 I) ND (5.4) NO (5.1) NO (51) NO (53) 

Bromoform ND (5.1) NO (5.4) ND (5.1) ND (5.1) ND (53) 

Bromomethane ND (10) NO (II) NO (10) NO (10) NO (II l 

Carbon disulfide NO (51) NO (54) ND (5.1) ND (5.1) NO (5.3) 

Carbon tetrachloride NO (5.1) ND (5.4) NO (51) NO (5.1) NO (53) 

Chlorobenzene ND (5.1) NO (5.4) ND (5.1) ND (5.1) NO (53) 

Chloroethane NO (10) ND (II) NO (10) NO (10) NO (II) 

Chloroform ND (5.1) ND (5.4) ND (5.1) ND (5.1) ND (53) 

Chloromethane ND (10) ND (II) NO (10) ND (10) ND (II) 

Dibromochloromethane ND (5.1) ND (54) ND (51) ND (5.1) ND (5.3) 

Ethylbenzene ND (5.1) NO (5.4) ND (51) ND (5.1) ND (53) 

Methylene chloride ND (5.1) ND (5.4) ND (5.1) ND (51) NO (53) 

Styrene ND (5.1) ND (5.4) ND (51) ND (5.1) ND (5.3) 

Tetrachloroethene ND (5.1) ND (5.4) ND (5.1) ND (5.1) ND (5.3) 

Toluene ND (5 I) ND (5.4) ND (5 I) ND (5.1) ND (5.3) 

Trichloroethene (TCE) ND (5.1) ND (5.4) ND (5 I) ND (5.1) ND (5.3) 

Trichlorolluoromethane ND (5.1) ND (5.4) ND (51) ND (5 I) ND (53) 

Vinyl acetate ND (10) NO (II) ND (10) ND (10) ND (II) 

Vinyl chloride ND (10) ND (II) ND (10) ND (10) ND (II) 

X ylenes (total) ND (5.1) ND (5.4) ND (5.1) ND (5 I) ND (53) 

cis-! ,3-Dichloropropene ND (5 I) ND (54) ND (5.1) ND (5.1) ND (53) 

trans-! ,3-Dichloropropene ND (5.1) ND (5.4) ND (5.1) ND (5.1) ND (53) 

----- ----- L__ ------ ----- ---

R =result, Q = yualifier, QL = yuantitation limit 

BOOKI.XLS:Tablc 4-8-1 3/22/96 11:25 AM (ND= non detect) Sheet 'lol 23 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF -SB05-2056 WSTF -SB05-2070 WSTF-SB05-2075 WSTF-SB05-2076 
Quanterra Sample No.: 041189-0015-SA 041189-0016-SA 041189-0017-SA 041189-0018-SA 

R Q QL R Q QL R Q QL R Q QL 

M:.o~~:~omellt.< ·.·.··:·<~J.·. ·<·:· .... : . ·:·.··.: ·. ·.:. I II ·:··.·:··.·:·:· .. ··::·:·:····<·:··· ·:·: ::·:··:·:·:··.<.·:.·.:.::: 
Water 15 5.8 20 

\'9!:-~'I'I!JI£1>. :·.··<{Ugf"g) ·.·: :. ·. :·: :<. !:> < .::·:::. ND ····:.«·:·<·:. 
I, I, I-Trichloroethane ND (5.9) ND (56) (5.3) ND· (6.3) 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane ND (12) ND (II) ND (II) ND (13) 

I, I ,2,2-Tetrachloroethane ND (59) ND (5.6) ND (5.3) ND (6.3) 
I, I ,2-Trichloroethane ND (5.9) ND (56) ND (53) ND (6.3) i 

I, I -Dichloroethane ND (59) ND (5.6) ND (5.3) ND (6.3) 
I, 1-Dichloroethene ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
I ,2-Dichloroethane ND (59) ND (56) ND (5.3) ND (63) 
I .2-Dichloroethene (total) ND (5.9) ND (56) ND (5.3) ND (6.3) 
I ,2-Dichloropropane ND (5.9) ND (5.6) ND (53) ND (6.3) 
2-Butanone (MEK) ND (12) ND (II) ND (II) ND (13) i 

2-Hexanone ND (12) ND (I I) ND (II) ND (13) I 

4-Methyl-2-pentanone (MIBK) ND (12) ND (II) ND (II) ND (13) 
Acetone ND (12) ND (II) ND (II) ND (13) 
Benzene ND (59) ND (5.6) ND (5.3) ND (6.3) 
Bromodichloromethane ND (59) ND (56) ND (5.3) ND (63) 
Bromofonn ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
Bromomethane ND (12) ND (II) ND (II) ND 

(13) I 
Carbon disulfide ND (59) ND (56) ND (5.3) ND (6.3) 
Carbon tetrachloride ND (5.9) ND (5.6) ND (53) ND (63) 
Chlorobenzene ND (59) ND (5.6) ND (53) ND (6.3) 
Chloroethane ND (12) ND (II) ND (II) ND (13) . 
Chlorofonn ND (5.9) ND (56) ND (5.3) ND (63) I 

Chloromethane ND (12) ND (II) ND (II) ND (13) 
Dibromochloromethane ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
Ethylbenzene ND (59) ND (5.6) ND (5.3) ND (6.3) 
Methylene chloride ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
Styrene ND (5.9) ND (56) ND (5.3) ND (6.3) 
Tetl"dchloroethene ND (59) ND (5.6) ND (5.3) ND (6.3) 
Toluene ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
Trichloroethene (TCE) ND (59) ND (5.6) ND (5.3) ND (6.3) 
Trichlorofluoromethane ND (5.9) ND (5.6) ND (53) ND (6.3) 
Vinyl acetate ND (12) ND (II) ND (II) ND (13) 
Vinyl chloride ND (12) ND (II) ND (II) ND (13) 
Xylenes (total) ND (5.9) ND (5.6) ND (5.3) ND (6.3) 
cis- I ,3-Dichloropropene ND (5.9) ND (5.6) ND (53) ND (6.3) 
trans- I ,3-Dichloropropene ND (5.9) ND (5.6) ND (5.3) ND (63) 

R = result, Q =qualifier. QL = quantitation limit 

BOOK l.XLS.Table 4-X-1 3/22/96 II :25 AM (ND= non detecl) Sheet 10 of 2 ·l 



WCFS Sample No.: 
Quanterra Sample No.: 

IM~>i~~ C®llllt { %f 
Water 

JYl.l~~'I'IJ:.~ < ..... {llill'Kf 
1,1,1-Trichloroethane 
1,1,2 Trichloro-1,2,2-tritluoroethane 
1,1,2,2-Tetrachloroethane 
I, 1,2-Trichloroethane 
I, 1-Dichloroethane 
I, 1-Dichloroethene 
1,2-Dichloroethane 
I ,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone (MEK) 
2-HeJ<anone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorotluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis-1,3-Dichloropropene 
trans- I ,3-Dichloropropene 

... 

TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SB06-2017 
041141-0001-SA 
R Q QL 

5.9 

43 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(53) 
(II) 
(53) 
(53) 
(53) 
(5.3) 
(5.3) 
(5.3) 
(5.3) 
(II) 
(Ill 
(II) 

(53) 
(53) 
(53) 
(II) 
(53) 
(53) 
(53) 

(II l 
(5.3) 
(II) 
(5.3) 
(5.3) 
(53) 
(5.3) 
(5.3) 
(53) 
(5.3) 
(5.3) 
(II) 
(II) 
(5.3) 
(5.3) 
(5.3) 

WSTF -SB06-2022 
041141-0002-SA 

WSTF -SB06-2057 
041141-0003-SA 
R Q QL R Q QL 

.... 

II 6.1 

~····:." '."':.''"'"~::: ····:·:r.·::::·:·:: 

ND (5.6) ND (5.3) 
ND (II) ND (II) 
ND (56) ND (5.3) 
ND (56) ND (53) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (56) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (II) ND (II) 
ND (II) ND (II) 
ND (II) ND (II) 
ND (II) ND (II) 
ND (56) ND (5.3) 
ND (56) ND (5.3) 
ND (56) ND (5.3) 
ND (II) ND (II) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (II) ND (II) 
ND (5.6) ND (5.3) 
ND (II) ND (II) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (56) ND (5.3) 
ND (5.6) ND (5.3) 
ND (II) ND (II) 
ND (II) ND (II) 
ND (5.6) ND (5.3) 
ND (5.6) ND (5.3) 
ND (56) ND (53) 

WSTF -SB06-2060 
041141-0004-SA 
R Q QL 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
·No 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(5.8) 
(12) 
(5.8) 
(58) 
(5.8) 
(58) 
(5.8) 
(58) 
(5.8) 
(12) 
(12) 
(12) 
(12) 
(5.8) 
(5.8) 
(5.8) 
(12) 
(5.8) 
(5.8) 
(5.8) 
(12) 
(5.8) 
(12) 
(5.8) 
(5.8) 
(5.8) 
(5.8) 
(5.8) 
(58) 
(5.8) 
(58) 
(12) 
(12) 
(5.8) 
(5.8) 
(58) 

WSTF-SB06-2061 
041141-0005-SA 
R Q QL 

17 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(61) 
(12) 
(6.1) 
(61) 
(6.1) 
(6 I) 
(6.1) 
(61) 
(61) 
(12) 
(12) 
(12) 
(12) 
(61) 
(6.1) 
(61) 
(12) 

(61) 
(61) 
(6.1) 
(12) 
(6.1) 
(12) 
(61) 
(6.1) 
(6.1) 
(61) 
(6.1) 
(61) 
(6.1) 
(61) 
(12) 
(12) 
(6 I) 
(6 I) 

(61) 

R =result, Q = 4ualifier, QL = 4uantitation limit 

l:lOOKIXLSTable 4-H-1 3/22/9611:25 AM (ND= non detecl) Sheet II of 2 l 



TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-S806-2062 WSTF -8806-2073 W8TF -S806-2080 WSTF -S806-2080-QC WSTF -8806-2081 
Quanterra Sample No.: 041141-0006-8A 041141-0007-8A 041141-0009-8A 041141-0011-SA 041141-0010-8A 

R Q QL R Q QL R Q QL R Q QL R Q QL 

f~O~!oif~>I.:IJ~eJI1 .. · {~} ................. >»> ·. 13 .. 
.... I 

Water 13 3.9 10 20 

tVQJ,;A;:ni,~.·.··>·< < :(uJIIII;g) ............. ·.··•·.·· ·. ................. ............ I·· . ............. 
I , 1,1-Trichloroethane ND (57) ND (5.8) ND (5.2) ND (56) ND (62) ' 
1,1 ,2 Trichloro-1 ,2,2-trifluoroethane ND (II) ND (12) ND (10) ND (II) ND (12) I 

1,1,2,2-Tetrachloroethane ND (57) ND (58) ND (52) ND (5.6) ND (62) 
1,1,2-Trichloroethane ND (5.7) ND (58) ND (5.2) ND (56) ND (62) 
1,1-Dichloroethane ND (5.7) ND (5.8) ND (52) ND (56) ND (6.2) 
1,1-Dichloroethene ND (57) ND (5.8) ND (52) ND (56) ND (62) 1 

1,2-Dichloroethane ND (5.7) ND (58) ND (5.2) ND (56) ND (6.2) 
1,2-Dichloroethene (total) ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (6.2) 
1,2-Dichloropropane ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (62) 
2-Butanone (MEK) ND (II) ND (12) ND (10) ND (II) ND (12) 
2-Hexanone ND (II) ND (12) ND (10) ND (II) ND (12) 
4-Methyl-2-pentanone (MIBK) ND (II) ND (12) ND (10) ND (II) ND (12) 
Acetone ND (II) ND (12) ND (10) ND (II) ND (12) 

Benzene ND (5.7) ND (58) ND (5.2) ND (56) ND (62) 
Bromodichloromethane ND (5.7) ND (58) ND (5.2) ND (5.6) ND (62) 
Bromoform ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (6.2) 
Bromomethane ND (II) ND (12) ND (10) ND (II) ND (12) 

Carbon disultide ND (57) ND (5.8) ND (5.2) ND (5.6) ND (62) 
Carbon tetrachloride ND (5.7) ND (5.8) ND (52) ND (5.6) ND (62) 
Chlorobenzene ND (5.7) ND (5.8) ND (5.2) ND (56) ND (62) 
Chloroethane ND (II) ND (12) ND (10) ND (II) ND (12) 

Chloroform ND (57) ND (5.8) ND (5.2) ND (5.6) ND (62) 

Chloromethane ND (II) ND (12) ND (10) ND (II) ND (12) 

Dibromochloromethane ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (62) 
Ethyl benzene ND (57) ND (5.8) ND (5.2) ND (56) ND (6.2) 
Methylene chloride ND (5.7) ND (58) ND (5.2) ND (5.6) ND (6.2) 
Styrene ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (62) 
Tetrachloroethene ND (5.7) ND (5.8) ND (5.2) ND (56) ND (6.2) 
Toluene NO (57) ND (5.8) ND (5.2) ND (5.6) ND (62) 
Trichloroethene (TCE) ND (5.7) ND (5.8) ND (5.2) ND (5.6) ND (62) 
Trichlorofluoromethane ND (5.7) ND (5.8) ND (52) ND (5.6) ND (62) 
Vinyl acetate ND (II) ND (12) ND (10) ND (II) ND (12) 
Vinyl chloride ND (II) ND (12) ND (10) ND (II) ND (12) 
Xylenes (total) ND (5.7) ND (5.8) ND (5.2) ND (56) ND (6.2) 
cis-1,3-Dichloropropene ND (57) ND (5.8) ND (5.2) ND (56) ND (6.2) 
trans-1,3-D•chloropropene ND (5.7) ND (58) ND (52) ND (56) ND (6 2) 

K =result, Q =qualifier, QL = quantitation limit 

BOOK I.XLS.Table 4-8-1 3/22/96 1125 AM ( ND= non detect) Sheci 12 of 2 l 



TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF -S807 -2017 WSTF-S807-2017-QC WSTF -S807-2022 WSTF-S807-2057 WSTF -S807 -2059 
Quanterra Sample No.: 041209-0002-SA 041209-0001-SA 041209-0003-SA 041209-0004-SA 041209-0005-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

iM9~"' Cant~~ (~} > .. : . .: . ·.···:::c>·:·cc:.:>: ·: ·:···.:·1.: >. 
Water 5.7 7.1 76 2.4 5.3 

IY91:.;!\:n~:.;~< < .::tiiilfl<i!Y ..... ··>· :·.:·c.:<>· r:::: ·:> : >:: .. : ······················.··.·r> 
1,1,1-Trichloroethane ND (53) ND (5.4) ND (5.4) ND (5.1) ND (53) 

1,1,2 Trichloro-1,2,2-trifluoroethane ND (II) ND (II) ND (II) ND (10) ND (II) 

1,1,2,2-Tetrachloroethane ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

1,1,2-Trichloroethane ND (5.3) ND (54) ND (5.4) ND (5.1) ND (5.3) 

1,1-Dichloroethane ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (53) 

1,1-Dichloroethene ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

1,2-Dichloroethane ND (53) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

1,2-Dichloroethene (total) ND (5.3) ND (54) ND (5.4) ND (5.1) ND (5.3) 

1,2-Dichloropropane ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

2-Butanone (MEK) ND (II) ND (II) ND (II) ND (10) ND (II) 

2-Hexanone ND (II) ND (II) ND (II) ND (10) ND (II) 

4-Methyl-2-pentanone (MIBK) ND (II) ND (II) ND (II) ND (10) ND (II) 

Acetone ND (II) ND (II) ND (II) ND (10) ND (II) 

Benzene ND (53) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

Bromodichloromethane ND (53) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

Bromoform ND (5.3) ND (5.4) ND (5.4) ND (51) ND (5.3) 

Bromo methane ND (II) ND (II) ND (II) ND (10) ND (II) 

Carbon disulfide ND (5.3) ND (5.4) ND (5.4) ND (5 I) ND (5.3) 

Carbon tetrachloride ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

Chlorobenzene ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

Chloroethane ND (II) ND (II) ND (II) ND (10) ND (II) 

Chloroform ND (5.3) ND (54) ND (54) ND (51) ND (53) 

Chloromethane ND (II) ND (II) ND (II) ND (10) ND (II) 

Dibromochloromethane ND (5.3) ND (5.4) ND (5.4) ND (51) ND (53) 

Ethylbenzene ND (5.3) ND (5.4) ND (54) ND (5.1) ND (53) 

Methylene chloride ND (53) ND (5.4) ND (5.4) ND (51) ND (53) 

Styrene ND (5.3) ND (5.4) ND (5.4) ND (5.1) ND (5.3) 

Tetrachloroethene ND (5.3) NO (5.4) ND (54) ND (51) ND (53) 

Toluene ND (53) ND (5.4) ND (5.4) ND (5.1) NO (5.3) 

Trichloroethene (TCE) NO (5.3) NO (5.4) ND (5.4) ND (5 I) NO (53) 

Trichlorofluoromethane ND (5.3) ND (5.4) NO (54) NO (51) ND (5.3) 

Vinyl acetate NO (II) NO (II) ND (II) ND (10) ND (II) 

Vinyl chloride ND (II) ND (II) NO (II) NO (10) NO (II) 

Xylenes (total) ND (5.3) NO (5.4) ND (5.4) ND (51) ND (5.3) 

cis-1,3-Dichloropropene ND (53) ND (5.4) NO (5.4) ND (5.1) ND (5.3) 

trans-1,3-Dichloropropene NO (5.3) NO (54) ND (5.4) ND (51) ND (53) 

----

R =result, Q =qualifier, QL = quantitalion limit 

BOOKIXLS:Table 4-8-1 3/22/96 II :25 AM (ND= non detect) Sheer 1.~ of 2l 



WCFS Sample No.: 
Quanterra Sample No.: 

TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF -SB07-2060 
041209-0006-SA 
R Q QL 

WSTF-SB07-2061 
041209-0007-SA 
R Q QL 

WSTF -SB07-2072 
041209-0011-SA 
R Q QL 

WSTF-SB07-2078 
041209-0012-SA 
R Q QL 

WSTF -SB07-2079 
041209-0013-SA 
R Q QL 

~~:;~~fCom.ntt> {%). ··· >>>>> <l> 
12 12 16 12 20 

........ >.{ijliiJ<g) 
I, I, 1-Trichloroethane 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane 
I, I ,2,2-Tetrachloroethane 
I, 1,2-Trichloroethane 
I , 1-Dichloroethane 
I, 1-Dichloroethene 
I ,2-Dichloroethane 
I ,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disultide 
Carbon tetrachlonde 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis- I ,3-Dichloropropene 
trans- I ,3-Dichloropropene 

R =result, Q =qualifier, QL = quantitation limit 

BOOKI.XLS:Tablc 4-8-1 3/22/96 11:25 AM 

ND (56) 
r 

ND (II) 
ND (5.6) 
ND (56) 
ND (56) 
ND (56) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (II) 
ND (II) 
ND (II) 

19 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (II) 
ND (56) 
ND (56) 
ND (5.6) 
ND (II) 
ND (56) 
ND (II) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (56) 
ND (5.6) 
ND (5.6) 
ND (II) 
ND (II) 
ND (5.6) 
ND (56) 
ND (5.6) 

ND (5.7) 
ND (II) 
ND (5.7) 
ND (5.7) 
ND (57) 
ND (5.7) 
ND (5.7) 
ND (5.7) 
ND (5.7) 
ND (II) 
ND (II) 
ND (II) 
ND (II) 
ND (57) 
ND (5.7) 
ND (5.7) 
ND (II) 
ND (5.7) 
ND (57) 
ND (5.7) 
ND (II) 
ND (57) 
ND (II) 
ND (57) 
NO (5.7) 
ND (5.7) 
ND (5.7) 
ND (5.7) 
ND (5.7) 
NO (5.7) 
ND (5.7) 
NO (II) 
NO (II) 
NO (5.7) 
ND (5.7) 
NO (5.7) 

12 

6 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 

NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 

(6) 
(12) 
(6) 
(6) 
(6) 
(6) 

(6) 
(6) 
(6) 

(12) 
(12) 
(12) 

(6) 

(6) 
(6) 

(12) 
(6) 

(6) 
(6) 

(12) 

(6) 
(12) 
(6) 
(6) 

(6) 

(6) 
(6) 
(6) 
(6) 
(12) 
(12) 

(6) 
(6) 

(6) 

(ND= non detect) 

.. ·: .•... 
ND (5.7) NO (63) 
ND (II) NO (13) 
ND (5.7) ND (63) 
ND (5.7) ND (63) 
NO (5.7) ND (6.3) 
ND (57) ND (63) 
ND (5.7) NO (63) 
ND (5.7) NO (6.3) 
ND (5.7) ND (63) 
NO (II) NO (13) 
NO (II) NO (13) 
ND (II) NO (13) 
NO (II) ND (13) 
ND (5.7) ND (63) 
NO (5.7) NO (63) 
NO (5.7) NO (63) 
NO (II) NO (13) 
ND (5.7) ND (63) 
NO (5.7) NO (63) 
ND (5.7) ND (63) 
NO (II) NO (13) 
ND (5.7) NO (6.3) 
ND (II) ND (13) 
NO (5.7) NO (6.3) 

ND (5.7) ND (6.3) 

ND (5.7) NO (6.3) 
NO (5.7) NO (63) 
NO (5.7) ND (63) 
ND (5.7) ND (6.3) 
ND (5.7) NO (63) 

ND (5.7) NO (63) 
ND (II) ND (13) 
ND (II) NO (13) 
NO (5.7) NO (6.3) 
ND (5.7) ND (63) 
NO (5.7) NO (6.3) 
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WCFS Sample No.: 
Quanterra Sample No.: 

fM:o•~l'>l;orrt.~~ {~} 
Water 

·.............••.... Jlllli~Kl><······>•····. •<> 
I, I, 1-Trichloroethane 
I, I ,2 Trichloro-1 ,2,2-trilluoroethane 
I, I ,2,2-Tetrachloroethane 
I, I ,2-Trichloroethane 
I, 1-0ichloroethane 
I, 1-0ichloroethene 
I ,2-Dichloroethane 
I ,2-0ichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone (MEK) 
2.-Hex.anone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorolluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis- I ,3-0ichloropropene 
trans- I ,3-0ichloropropene 

TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF -SBOS-2017 WSTF -SBOS-2017-QC WSTF -SBOS-2025 WSTF -SBOS-2059 WSTF-SBOS-2060. 
041157-0001-SA 041157-0002-SA 041157-0003-SA 041157-0004-SA 041157-0005-SA I 

R Q QL R Q QL R Q QL R Q QL R Q QL 

J 
5.4 2.4 : II 12 12 

•«>.<<>>>·•« <No 
.·.··· 

"< 
(5.3) NO (5.1) NO (5.6) NO (5.7) NO (5.7) 

NO (II) NO (10) NO (II) NO (II) NO (II) 

NO (5.3) NO (5.1) NO (5.6) NO (5.7) NO (5.7) 
NO (53) NO (5.1) NO (5.6) NO (57) NO (57) 
NO (5.3) NO (5.1) NO (5.6) NO (5.7) NO (5.7) 
NO (5.3) NO (5.1) ND (5.6) NO (5.7) ND (57) 
NO (5.3) NO (5.1) ND (5.6) NO (5.7) ND (5.7) 
NO (53) NO (5.1) ND (5.6) NO (5.7) ND (57) 
NO (53) ND (51) ND (5.6) ND (5.7) NO (5.7) 
ND (II) ND (10) ND (II) NO (II) NO (II) 
NO (II) NO (10) NO (II) NO (II) NO (II) 

NO (II) NO (10) NO (II) NO (II) NO (II) 

NO (II) NO (10) ND (II) NO (II) NO (II) 
NO (5.3) NO (5.1) NO (56) NO (57) NO (57) 
NO (53) NO (5.1) NO (5.6) NO (57) NO (5.7) 
NO (5.3) NO (5.1) NO (5.6) NO (57) NO (57) 
ND (II) NO (10) ND (II) NO (II) NO (II) 

ND (53) NO (5.1) ND (56) NO (57) NO (57) 
NO (53) NO (5.1) ND (5.6) NO (5.7) NO (5.7) 
NO (53) NO (5.1) NO (5.6) NO (5.7) NO (57) 
NO (II) NO (10) NO (II) NO (II) NO (II) 

NO (5.3) NO (51) NO (5.6) NO (5.7) NO (5.7) 
NO (II) NO (10) ND (II) NO (II) NO (II) 

NO (5.3) NO (5.1) NO (5.6) NO (5.7) ND (5.7) 
NO (5.3) NO (5.1) ND (5.6) NO (57) NO (57) 
NO (5.3) NO (5.1) ND (5.6) NO (5.7) NO (5.7) 
NO (53) NO (5.1) ND (5.6) NO (5.7) NO (5.7) 
NO (53) NO (5 I) ND (5.6) NO (5.7) NO (5.7) 
NO (5.3) NO (5.1) ND (5.6) NO (5.7) NO (5.7) 
NO (5.3) NO (5.1) ND (56) NO (5.7) NO (57) 
ND (5.3) NO (51) ND (5.6) NO (5.7) NO (5.7) 
NO (II) NO (10) ND (II) NO (II) NO (II) 
NO (II) NO (10) ND (II) NO (II) ND (II) 
NO (53) NO (5.1) ND (5.6) NO (5.7) NO (5.7) 
NO (53) NO (51) ND (56) NO (57) NO (57) 
NO (5.3) NO (5 I) NO (5.6) ND (5.7) NO (5.7) 

R =result, Q =qualifier, QL = quantitation limit 

BOOK I.XLSTable 4-8-1 3/22/96 II :25 AM (ND= non tktect) Sheet I) of 2.~ 



TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB08-2061 WSTF -SB08-2062 WSTF-SB08-2074 WSTF -SB08-2079 WSTF -SB08-2080 
Quanterra Sample No.: 041157-0006-SA 041157-0007-SA 041157-0008-SA 041157-0009-SA 041157-0010-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

IM9i~~~~~""t· •• <~} . ·._.-.- ..... I> ... ............. .·.·:.: 

Water 14 II 18 3 18 

' """'"' •• ,_..,.,.. . jiJiVJ'g} ;. .......... ·· ....... -~6· ·-·-··-~--·-···· 1,1, 1-Trichloroethane ND (5.8) ND (5.6) ND (6.1) ND (5.2) ( I) 
I ,1,2 Trichloro-1,2,2-uifluoroethane ND (12) ND (II) ND (12) ND (10) ND (12) 
I, 1,2,2-Tetrachloroethane ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
I, I ,2-Trichloroethane ND (58) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
I, 1-Dichloroethane ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
I , 1-Dichloroethene ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
I ,2-Dichloroethane ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
I ,2-Dichloroethene (total) ND (5.8) ND (5.6) ND (6.1) ND (52) ND (6.1) 
I ,2-Dichloropropane ND (58) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
2-Butanone (MEK) ND (12) ND (II) ND (12) ND (10) ND (12) 
2-Hexanone ND (12) ND (II) ND (12) ND (10) ND (12) 
4-Methyl-2-pentanone (MIBK) NO (12) ND (II) ND (12) ND (10) ND (12) 
Acetone ND (12) ND (II) 58 ND (10) 59 
Benzene ND (5.8) ND (56) ND (6.1) ND (52) ND (61) 
Bromodichloromethane ND (5.8) ND (56) ND (6.1) ND (5.2) ND (6.1) 
Bromoform ND (58) ND (56) ND (6.1) ND (5.2) ND (61) 
Bromornethane ND (12) ND (II) ND (12) ND (10) ND (12) 
Carbon dtsultide ND (58) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
Carbon tetrachloride ND (5.8) ND (56) ND (6.1) ND (5.2) ND (61) 
Chlorobenzene ND (5.8) ND (5.6) ND (61) ND (52) ND (6.1) 
Chloroethane ND (12) ND (II) ND (12) ND (10) ND (12) 
Chloroform ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (6.1) 
Chloromethane ND (12) ND (II) ND (12) ND (10) ND (12) 
Dibromochloromethane ND (5.8) ND (56) ND (6.1) ND (5.2) ND (61) 
Ethylbenzene ND (5.8) ND (5.6) NO (61) ND (52) ND (61) 
Methylene chloride ND (5.8) ND (56) 40 ND (5.2) ND (61) 
Styrene ND (5.8) ND (5.6) ND (61) ND (52) ND (61) 
Tetrachloroethene ND (5.8) ND (56) ND (6.1) ND (5.2) ND (61) 
Toluene ND (58) ND (5.6) 6.7 ND (5.2) ND (6.1) 
Trichloroethene (TCE) ND (58) ND (56) ND (6.1) ND (5.2) ND (61) 
Trichlorofluorornethane ND (58) ND (56) ND (6.1) ND (52) ND (61) 
Vinyl acetate ND (12) ND (II) ND (12) ND (10) ND (12) 
Vinyl chloride ND (12) ND (II) ND (12) ND (10) ND (12) 
Xylenes (total) ND (5.8) NO (5.6) ND (6.1) ND (5.2) ND (61) 
cis- I ,3-Dichloropropene ND (5.8) ND (56) ND (61) ND (5.2) ND (6.1) 
trans- I ,3-Dichloropropene ND (5.8) ND (5.6) ND (6.1) ND (5.2) ND (61) 

-- --------- ---'--- --------- ----

I< = resull, Q =qualifier, QL = quantitation limit 

HOOK l.XLS:Table 4-8-1 3/22N6 II :25 AM ( N 0= non detect) Sheet If> of 2l 



WCFS Sample No.: WSTF-S809-2017 
Quanterra Sample No.: 041189-0001-SA 

R Q QL 

1doistureContetit ·.··.· {%f •···:•:•:•:•< r .. < ................. · ..... ........... 
Water 

VOLATILES ... ·· (uglkg)>>> ................... ............. 
1.1.1-Trichloroethane 
1.1.2 Trichloro-1,2,2-trilluoroethane ND (10) 
1,1,2,2-Tetrachloroethane ND (51) 
1,1,2-Trichloroethane ND (5.1) 
1.1-Dichloroethane ND (5.1) 
1,1-Dichloroethene ND (51) 
1,2-Dichloroethane ND (5 I) 
1,2-Dichloroethene (total) ND (5.1) 
1,2-Dichloropropane ND (5 I) 
2-Butanone (MEK) ND (10) 
2-Hexanone ND (10) 
4-Methyl-2-pentanone (MIBK) ND (10) 
Acetone ND (10) 

Benzene ND (5 I) 
Bromod1chloromethane ND (5.1) 
Bromoform ND (5.1) 
Bromometlmne ND (10) 
Carbon di;ulfide ND (51) 
Carbon tetrachloride ND (5.1) 
Chlorobenzene ND (51) 
Chloroethane ND (10) 

Chloroform ND (51) 
Chloromethane ND (10) 

Dibromochloromethane ND (5 I) 
Ethylbenzene ND (5.1) 
Methylene chloride ND (51) 
Styrene ND (5.1) 
Tetrachloroethene ND (5 I) 
Toluene ND (5.1) 
Trichloroethene (TCE) ND (5.1) 
Trichlorolluoromethane ND (5.1) 
Vinyl acetate ND (10) 

Vinyl chloride ND (10) 

Xylenes (total) ND (5.1) 
cis-1,3-Dichloropropene ND (5.1) 
trans-1,3-DJchloropropene ND (5.1) 

TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Rane:e. New M -~--- ...... 

WSTF -S809-2021 W8TF -8809-2057 WSTF -8809-2057-QC WSTF -8809-2060 W8TF -8809-2072 
041189-0002-8A 041189-0003-8A 041189-0004-SA 041189-0005-8A 041189-0006-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

·.·.·._ .............. ............ . ................... 
I '0 15 

, ...................... ........................... 1 ........ ·.··• ·•· ....... r··· ~·-

·••<••••\L·<•·•(~{{ , ........ · ........................ .................... ~ ............... 2;·· , .............. 
····.· ND (5.2) ND 3) 

ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (5.9) ND (5.2) ND (5.3) ND. (52) ND (5.7) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (5.7) 
ND (5.9) ND (52) ND (5.3) ND (5.2) ND (57) 

ND (5.9) ND (52) ND (5.3) ND (52) ND (5.7) 
ND (5.9) ND (5.2) ND (53) ND (5.2) ND (5.7) 

ND (59) ND (52) ND (5.3) ND (5.2) ND (57) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (57) 

ND (12) ND (10) ND (II) ND (10) ND (II) 
ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (12) ND (10) ND (II) ND (10) ND (II) 

14 ND (10) ND (II) ND (10) ND (II) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (5.7) 
ND (5.9) ND (52) ND (5.3) ND (5.2) ND (5.7) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (5.7) 
ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (5.9) ND (52) ND (5.3) ND (5.2) ND (57) 

ND (59) ND (52) ND (53) ND (5.2) ND (5.7) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (57) 
ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (5.9) ND (5.2) ND (53) ND (52) ND (57) 
ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (5.9) ND (5.2) ND (5.3) ND (52) ND (5.7) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (5.7) 

ND (59) ND (5.2) ND (5.3) ND (5.2) ND (57) 
ND (5.9) ND (52) ND (53) ND (5.2) ND (5.7) 

ND (5.9) ND (5.2) ND (5.3) ND (52) ND (57) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (5.7) 
ND (5.9) ND (52) ND (5.3) ND (52) ND (5.7) 
ND (5.9) ND (52) ND (5.3) ND (5.2) ND (57) 
ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (12) ND (10) ND (II) ND (10) ND (II) 

ND (5.9) ND (5.2) ND (5.3) ND (52) ND (57) 
ND (59) ND (52) ND (5.3) ND (5.2) ND (57) 
ND (5.9) ND (5.2) ND (5.3) ND (5.2) ND (57) 

K =result, Q = 4ualificr, QL = 4uantitation limit 

BOOK I.XLS·Table 4-8-2 3/22/96 II :29 AM (ND= non detect) 

W8TF -8809-2078 WSTF-8809-2079 
041189-0007 -SA 041189-0008-SA 
R Q QL R Q QL 

. ........ ·.····· 
2.6 22 

I ·········· 
. ........... 

ND . <5 n ND (6.~) 

ND (10) ND (13) 
ND (5.1) ND (6~) 

ND (5 I) ND (6.4) 

ND (5.1) ND (6.4) 

ND (5.1) ND (6.4) 

ND (5.1) ND (6.4) 

ND (5 I) ND (6 ~) 

ND (5.1) ND (6.4) 

ND (10) ND ( 13) 
ND (10) ND (13) 
ND (10) ND (13) 
ND (10) ND ( 13) 
ND (5 I) ND (6~) 

ND (5.1) ND (6~) 

ND (5 I) ND (6 -1) 

ND (10) ND ( 13) 
ND (5 I) ND (6 -1) 

ND (5 I) ND (6 -1) 

ND (5 I) ND (6-l) 

ND (10) ND (Ll) 

ND (5 I) ND (6 -1) 

ND (10) ND ( 13) 
ND (5.1) ND (6 -1) 

ND (5.1) ND (6-l) 

ND (5 I) ND (6-l) 

ND (5 I) ND (6-l) 

ND (5.1) ND (6 ~) 

ND (5.1) ND (6-l) 

ND (5 I) ND (6 -II 

ND (5.1) ND (6 -I) 

ND (10) ND ( 13) 

ND (10) ND (13) 
ND (5 I) ND (6.4) 

ND (5.1) ND (6 ~) I 
ND (51) ND (6~) 
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TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB10-2012 WSTF-SB10-2012-QC WSTF-SB10-2021 WSTF-SB10-2059 WSTF-SB10-2060 
Quanterra Sample No.: 041172-0002-SA 041172-0003-SA 041172-0004-SA 041172-0005-SA 041172-0006-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

l't:f!>is~~e;;t (%f 
Water 1.7 2 II 10 8.5 

Yt.t4\11:L.lt!i < ::::(iiivkiir ::: ... ·.·.··· 
I, I, 1-Trichloroethane ND (5 I) ND (5 I) ND (56) ND (5.6) ND (55) 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane ND (10) ND (10) ND (II) ND (II) ND (II) 
I, I ,2,2-Tetrachloroethane ND (5.1) ND (5.1) ND (56) ND (5.6) ND (5.5) 
I, I ,2-Trichloroethane ND (5.1) ND (5.1) ND (56) ND (5.6) ND (5.5) 
I, 1-Dichloroethane ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (55) 
I, 1-Dichloroethene ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (55) 
I ,2-Dichloroethane ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
I ,2-Dichloroethene (toral) ND (5.1) ND (51) ND (56) ND (56) ND (5.5) 
I ,2-Dichloropropane ND (5.1) ND (5.1) ND (56) ND (5.6) ND (5.5) 
2-Buranone (MEK) ND (10) ND (10) ND (II) ND (II) ND (II) 
2-Hexanone ND (10) ND (10) ND (II) ND (II) ND (II) 
4-Methyl-2-penranone (MIBK) ND (10) ND (10) ND (II) ND (II) ND (II) 
Acetone ND (10) ND (10) ND (II) ND (II) ND (II) 
Benzene ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Bromodichlorornethane ND (5.1) ND (5.1) ND (5.6) ND (56) ND (5.5) 
Bromoform ND (5.1) ND (5.1) ND (5.6) ND (56) ND (55) 
Bromornethane ND (10) ND (10) ND (II) ND (II) ND (II) 
Carbon disulfide ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Carbon tetrachloride ND (5.1) ND (51) ND (5.6) ND (56) ND (5.5) 
Chlorobenzene ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Chloroethane ND (10) ND (10) ND (II) ND (II) ND (II) 
Chloroform ND (51) ND (5.1) ND (56) ND (5.6) ND (5.5) 
Chloromethane ND (10) ND (10) ND (II) ND (II) ND (II) 
Dibromochlorornethane ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (55) 
Ethylbenzene ND (5.1) ND (5.1) ND (5.6) ND (56) ND (55) 
Methylene chloride ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (55) 
Styrene ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Tetrachloroethene ND (51) ND (5.1) ND (56) ND (5.6) ND (5.5) 
Toluene ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Trichloroethene (TCE) ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Trichlorofluoromethane ND (5.1) ND (5.1) ND (5.6) ND (5.6) ND (5.5) 
Vinyl acerate ND (10) ND (10) ND (II) ND (II) ND (II) 
Vinyl chloride ND (10) ND (10) ND (II) ND (II) ND (II) 
Xylenes (toral) ND (5 I) ND (51) ND (56) ND (5.6) ND (55) 
cis- I ,3-Dichloropropene ND (5.1) ND (5.1) ND (5.6) ND (56) ND (5.5) 
trans- I ,3-Dichloropropene ND (5.1) ND (5.1) ND (56) ND (5.6) ND (55) 

- ---- -- L__ 

R = result, Q =qualifier, QL = quantitation limit 
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TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB10-2061 WSTF-SB10-2062 WSTF-SB10-2071 WSTF-SB10-2073 WSTF-SB10-2078 
Quanterra Sample No.: 041172-0007-SA 041172-0008-SA 041172-0009-SA 041172-0010-SA 041172-0011-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

I'tf();st:UT~~¢iif> <-(~·r···· ... :::::_ : .. ····::. 
Water 9.4 16 3.9 20 

~94\1'1~:::::::. :::<(iillkxr::::-:·-·.·· · 
1, 1, 1-Trichloroethane ND (5.5) ND (55) ND (59) ND (5.2) ND (6.2) 

1, 1, 2 Trichlon>-1 ,2,2-trifluoroethane ND (11) ND (11) ND (12) ND (10) ND (12) 

1,1 ,2,2-Tetrachloroethane ND (5.5) ND (55) ND (5.9) ND (5.2) ND (62) 

1, 1 ,2-Trichloroethane ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

1, 1-Dichloroethane ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

1, 1-Dichloroethene ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (62) 

1 ,2-Dichloroethane ND (55) ND (55) ND (5.9) ND (5.2) ND (6.2) 

1,2-Dichloroethene (total) ND (5.5) ND (5.5) ND (5.9) ND (52) ND (6.2) 

1 ,2-Dichloropropane ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

2-Butanone (MEK) ND (11) ND (11) ND (12) ND (10) ND (12) 

2-Hexanone ND (11) ND (11) ND (12) ND (10) ND (12) 

4-Methyl-2-pentanone (MIBK) ND (11) ND (11) ND (12) ND (10) ND (12) 

Acetone 15 ND (11) ND (12) ND (10) ND (12) 

Benzene ND (5.5) ND (5.5) ND (5.9) ND (52) ND (62) 

Bromodlchloromethane ND (55) ND (55) ND (5.9) ND (5.2) ND (6.2) 

Bromoform ND (55) ND (5.5) ND (5.9) ND (52) ND (62) 

Bromo methane ND (11) ND (11) ND (12) ND (10) ND (12) 

Carbon disulfide ND (55) ND (55) ND (5.9) ND (5.2) ND (6.2) 

Carbon tetrachloride ND (5.5) ND (55) ND (5.9) ND (5.2) ND (6.2) 

Chlorobenzene ND (5.5) ND (55) ND (5.9) ND (5.2) ND (62) 

Chloroethane ND (II) ND (11) ND (12) ND (10) ND (12) 

Chloroform ND (5.5) ND (5.5) ND (59) ND (5.2) ND (6.2) 

Chloromethane ND (11) ND (11) ND (12) ND (10) ND (12) I 
Dibromochloromethane ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (62) I 

Ethyl benzene ND (5.5) ND (55) ND (5.9) ND (52) ND (6.2) 

Methylene chloride ND (5.5) ND (5.5) ND (5.9) ND (52) 11 
(62) 1 Styrene ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND 

Tetrachloroethene ND (55) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

Toluene ND (5.5) ND (55) ND (59) ND (5.2) ND <62) I 

Trichloroethene (TCE) ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

Trichlorofluoromethane ND (5.5) ND (5.5) ND (5.9) ND (5.2) ND (6.2) 

Vinyl acetate ND (11) ND (11) ND (12) ND (10) ND (12) I 

Vinyl chloride ND (11) ND (11) ND (12) ND (10) ND (12) 

Xylenes (total) ND (55) ND (5.5) ND (5.9) ND (52) ND (6.2) 

cis-1 ,3-Dichloropropene ND (5.5) ND (55) ND (5.9) ND (5.2) ND (62) I 

trans-1 ,3-Dichloropropene ND (55) ND (5.5) ND (5.9) ND (5.2) ND (62) I 
- - - ·- -- ·---

R =result, Q =qualifier, QL = quantitation limit 
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WCFS Sample No.: WSTF-SBll-2016 
Quanterra Sample No.: 041208-0001-SA 

R Q QL 

Mliisture.~~itt ·· {c'll>) .. 
Water 6.8 

VQI;~TI[;~ > (U:iifkii[> > ·.·.···<·•·• <•<<·>•·•••<<>,L •>>>>(5.4) 
I, I, 1-Trichloroethane 
I, I ,2 Trichloro-1,2,2-trifluoroethane ND (II) 

I, I ,2,2-Tetrachloroethane NO (5.4) 
I ,I ,2-Trichloroethane ND (5.4) 
I, 1-Dichloroethane ND (5.4) 
I , 1-Oichloroethene ND (5.4) 
I ,2-Dichloroethane ND (5.4) 
1,2-Dichloroethene (total) NO (5.4) 
I ,2-Dichloropropane ND (5.4) 
2-Butanone (MEK) NO (II) 

2-Hexanone ND (II) 

4-Methyl-2-pentanone (MIBK) NO (II) 

Acetone NO (II) 

Benzene NO (5.4) 
Bromodic hloromethane ND (5.4) 
Bromoform ND (5.4) 
Bromomethane NO (II) 

Carbon disulfide ND (54) 
Carbon tetrachloride ND (5.4) 
Chlorobenzene ND (54) 
Chloroethane ND (II) 

Chloroform NO (5.4) 
Chloromethane ND (II) 

Dibromochloromethane ND (5.4) 
Ethylbenzene ND (5.4) 
Methylene chloride ND (5.4) 
Styrene NO (5.4) 
T etrachloroethene ND (5.4) 
Toluene ND (5.4) 
Trichloroethene (TCE) ND (5.4) 
Trichlorofluoromethane NO (5.4) 
Vinyl acetate ND (II) 
Vinyl chloride ND (II) 

Xylenes (total) ND (5.4) 
cis-! ,3-Dichloropropene ND (5.4) 
trans-! ,3-Dichloropropene NO (5.4) 

TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SBll-2017 WSTF-SBll-2052 WSTF-SBU-2054 WSTF-SBU-2065 WSTF -SB 11-2067 
041208-0002-SA 041208-0003-SA 041208-0004-SA 041208-0005-SA 041208-0006-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

5.4 1.4 3.8 16 1.4 

.. > ..... 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (5.3) NO (5.1) ND (5.2) NO (6) NO (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

NO (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) ND (52) ND (6) ND (51) 

ND (5.3) ND (5.1) ND (5.2) NO (6) NO (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (II) ND (10) NO (10) NO (12) ND (10) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (53) ND (51) ND (5.2) NO (6) ND (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (51) 

ND (53) ND (5.1) ND (5.2) ND (6) NO (5.1) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (5.3) ND (5.1) ND (52) ND (6) NO (5.1) 

ND (53) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (5.3) NO (51) ND (5.2) ND (6) ND (5.1) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

ND (5.3) NO (51) NO (5.2) NO (6) NO (5 I) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) ND (5.2) NO (6) NO (5 I) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) NO (5.2) NO (6) ND (51) 

ND (53) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

NO (5.3) ND (5.1) ND (5.2) ND (6) ND (5.1) 

ND (II) ND (10) ND (10) ND (12) ND (10) 

NO (II) ND (10) NO (10) ND (12) ND (10) 

ND (5.3) ND (5.1) ND (5.2) ND (6) ND (51) 

ND (5.3) ND (5.1) NO (52) ND (6) NO (5.1) 

ND (5.3) ND (5.1) NO (5.2) ND (6) NO (51) 

- -·-
-- ------

R = tcsull, Q = q,~alifier, QL = quantitation limit 

BOOK l.XLSTahle 4-8-4 3/22/96 ll :30 AM (ND= non detect) 

WSTF-SBll-2070 WSTF-SBll-2070-QC-, 
041208-0007 -SA 041208-0008-SA 
R Q QL R Q QL 

........ ··· ·~ 

19 18 

............ 
(6 I) ~ ND ND 

ND (12) ND ( 12) 

ND (6.2) ND (6 I) I 

ND (6.2) ND (6 I) 

ND (6.2) NO (6 I) 

ND (6.2) ND (61) 

ND (6.2) ND (6 I) 

ND (6.2) ND (6 I) 

ND (6.2) ND (61) ! 

ND (12) NO (12) 

ND (12) ND ( 12) 
ND (12) ND (12) 

ND (12) ND ( 12) 
ND (6.2) ND (6.1) 

NO (6.2) NO (6 I) i 

ND (6.2) ND (6 I) 

ND (12) ND (12) 

ND (6.2) ND (61) 
I 

NO (6.2) NO (6 I) 

ND (62) ND (6 I) 

NO (12) ND ( 12) 

ND (6.2) ND (6 I) 

ND (12) ND (12) 

ND (6.2) ND (61) 

ND (6.2) ND (6 I) 

ND (6.2) ND (61) 
! 

ND (6.2) ND (6 I) 

ND (6 2) ND (6 I) 

ND (6.2) ND (6 I) 
! ND (6.2) ND (6 I) 

ND (6.2) ND (61) 

ND (12) ND ( 12) 

ND (12) ND ( 12) 

ND (62) ND (6 I) 

ND (62) ND (6 I) 

ND (62) NO (6 I) 
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WCFS Sample No.: 
Quanterra Sample No.: 

M.i>istiif*~~f. J~) · 
Water 

VIJ.lit\1'JLJi:s::: ·: :(liiVIili) :> ·· ·····.··.·· ··: :::< 
I ,1,1-Trichloroethane 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane 
I, I ,2,2-Terrachloroethane 
I , I , 2-Trichloroethane 
I, 1-Dichloroethane 
I, 1-Dichloroethene 
I ,2-Dichloroethane 
1,2-Dichloroethene (total) 
I ,2-Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis- I ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 

-

TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SB12-2017 WSTF-SB12-2022 WSTF-SB12-2058 WSTF-SB12-2059 WSTF-SB12-2060 
041256-0003-SA 041256-0004-SA 041256-0005-SA 041256-0006-RA 041256-0008-RA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

···· .. ···· .. :·:·.···· 

2.8 16 2.8 14 10 

f· ......... . ·::. .. 
Nb :: < ·.~···: (5.1) ND (59) ND (5.1) ND (5.8) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (56) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (10) ND (12) ND (10) ND (12) 14 
ND (5.1) ND (5.9) ND (51) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (59) ND (5.1) ND (58) ND (5.6) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (51) ND (5.9) ND (5 I) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (51) ND (5.9) ND (5.1) ND (58) ND (5.6) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 
ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (51) ND (5.8) ND (5.6) 
ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (56) 
ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5. I) ND (5.9) ND (5.1) ND (58) ND (5.6) 
ND (10) ND (12) ND (10) ND (12) ND (I I) 

ND (10) ND (12) ND (10) ND (12) ND (II) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (5.6) 

ND (5.1) ND (5.9) ND (5.1) ND (5.8) ND (56) 

ND (5.1) ND (59) ND (5.1) ND (58) ND (5.6) 

-- - - --- ----- ----- ----------

R =result, Q =qualifier, QL = quantitation limit 

BOOK l.XLSTable 4-8-5 3/22/96 II :30 AM (ND= non detect) 

WSTF-SB12-2061 I 
041256-0007-SA 
R Q QL 

. ··<::·:<< ··<·::·:<····:<·:<<·: 
II 

ND (5.6) 
ND (II) 

ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (5.6) I 
ND (5.6) I 

ND (5.6) 
ND (II) I 

ND (II) . 

ND (II) I 

12 
ND (56) 
ND (56) 
ND (5.6) 
ND (II) 
ND (5.6) 
ND (56) 
ND (56) I 

ND (II) 
ND (5.6) 
ND (I I) 
ND (56) 
ND (5.6) 
ND (5.6) 
ND (56) 
ND (56) 
ND (5.6) 
ND (5.6) 
ND (5.6) 
ND (I I) 
ND (II) 
ND (56) 
ND (56) I 
ND (56) 
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WCFS Sample No.: 
Quanterra Sample No.: 

l\:f~stlli.O qiiat¢1\( : ('J•l · · 
Water 

~()L.:.\l'li:;~S :.<>(Iii/kit[:<: .... 
I, I, 1-Trichloroethane 
I, 1,2 Trichloro-1,2,2-trifluoroethane 
I, 1,2,2-Tetrachloroethane 
I, I ,2-Trichloroethane 
I , 1-Oichloroethane 
I, 1-0ichloroethene 
I ,2-0ichloroethane 
1,2-0ichloroethene (total) 
) ,2-0ichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromo methane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Oibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis- I ,3-0ichloropropene 
trans-! ,3-0ichloropropene 

-- -

TABLE4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WSTF-SB12-2072 WSTF-SB12-2081 WSTF-SB12-2082 WSTF-SB12-2095 WSTF-SB12-2103 
041256-0009-SA 041256-0010-SA 041256-0011-SA 041256-0012-SA 041256-0013-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

[.·.· 
······.· ...... : : ~: :< . 

18 2.8 23 16 8.9 

NO (6.1) NO (51) NO (6.5) NO (60) NO (5.5) 

NO (12) NO (10) NO (13) NO (120) NO (11) 

NO (6.1) NO (5.1) NO (6.5) NO (60) NO (55) 
NO (6.1) NO (5.1) NO (65) NO (60) NO (55) 

NO (6.1) NO (5.1) NO (65) NO (60) ND (55) 

NO (6.1) NO (5.1) ND (6.5) NO (60) NO (5.5) 
NO (6.1) NO (5.1) NO (65) NO (60) ND (5.5) 

NO (6.1) NO (5.1) ND (6.5) NO (60) NO (55) 

NO (6.1) NO (5.1) NO (65) NO (60) NO (55) 

NO (12) NO (10) NO (13) NO (120) NO (11) 

NO (12) NO (10) NO (13) NO (120) NO (II) 
NO (12) NO (10) NO (13) NO (120) NO (11) 

46 NO (10) 110 ND (120) ND (II) 
NO (6.1) ND (5.1) NO (6.5) NO (60) NO (55) 

ND (6.1) NO (5.1) NO (6.5) NO (60) NO (55) 
NO (6.1) NO (5.1) ND (65) NO (60) NO (55) 

ND (12) NO (10) NO (13) NO (120) NO ( 11) 

NO (6.1) ND (51) ND (6.5) NO (60) NO (55) 

NO (6.1) NO (5.1) NO (65) NO (60) NO (55) 

NO (61) NO (51) NO (65) NO (60) ND (5.5) 

ND (12) NO (10) ND (13) NO (120) NO ( 11) 

NO (61) NO (5.1) NO (6.5) NO (60) ND (55) 

ND (12) NO (10) ND (13) NO (120) NO (II) 

ND (61) NO (5.1) NO (65) NO (60) NO (55) 

NO (61) NO (5.1) NO (6.5) NO (60) NO (55) 

59 ND (5.1) 160 1400 ND (55) 

NO (6.1) NO (5.1) NO (6.5) NO (60) NO (5.5) 
NO (61) NO (5.1) NO (6.5) NO (60) NO (5.5) 
ND (6.1) NO (5.1) NO (6.5) NO (60) ND (55) 

NO (6.1) NO (5.1) NO (6.5) NO (60) NO (5.5) 
NO (6.1) NO (5.1) NO (6.5) NO (60) NO (55) 

NO (12) ND (10) NO (13) NO (120) NO (II) 

ND (12) NO (10) NO (13) NO (120) NO (11) 

NO (61) NO (51) NO (65) NO (60) ND (55) 
ND (6.1) ND (5.1) NO (6.5) NO (60) NO (55) 
NO (6.1) NO (5.1) NO (6.5) ND (60) ND (55) 

- ---- ---- ·- -- -----

R = result. Q = 4ualifier, QL = 4uantitation limit 

BOOK l.XLS Tabk 4-8-5 3/22/96 II :30 AM ( ND= non d<.:tect) 

WSTF-SB12-2113 
041256-0014-SA 
R Q QL 

17 

r::< ·::.: :·:' ............ 
NO (6) 
NO (12) 
NO (6) 
NO (6) 
ND (6) 
NO (6) 
NO (6) 
NO (6) 
NO (6) 
NO (12) 
NO (12) 
NO (12) 

NO (12) 
NO (6) 
NO (6) 
NO (6) 
NO (12) 
NO (6) 
NO (6) 
NO (6) 
NO (12) 
NO (6) 
NO (12) 
NO (6) 

NO (6) 
NO (6) 
NO (6) 
NO (6) 
NO (6) 
NO (6) 
ND (6) 
NO (12) 
NO (12) 
NO (6) 
NO (6) 
NO (6) 
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TABLE 4-8 
Deep Soil Boring Soil Samples Laboratory Analytical Results 

Temperature Test Facility RCRA Facility Investigation 
White Sands Missile Range, New Mexico 

WCFS Sample No.: WSTF-SB12-2123 WSTF -SB 12-2133 WSTF -SB12-2142 WSTF -SB 12-2142-QC WSTF-SB12-2152 
Quanterra Sample No.: 041256-0015-SA 041256-0016-SA 041256-0017-SA 041256-0018-SA 041256-0019-SA 

R Q QL R Q QL R Q QL R Q QL R Q QL 

MCiisjii:i'e ~~( <(%)>.······ · 
Water 15 9.5 20 4.2 22 

I~Q[;ATl[;~ll: < <(iiglkj) ·.··· . 
I, I, 1-Trichloroethane NO (5.9) NO (5.5) NO (62) NO (5.2) NO (6.4) 
I, I ,2 Trichloro-1 ,2,2-trifluoroethane ND (12) NO (11) NO (12) NO (10) NO (13) 

I, I ,2,2-Tetrachloroethane ND (5.9) NO (5.5) NO (6.2) NO (5.2) NO (64) 
I, 1,2-Trichloroethane NO (5.9) NO (5.5) NO (6.2) NO (5.2) ND (64) 
I, 1-Oichloroethane NO (5.9) NO (5.5) NO (6.2) ND (5.2) NO (64) 
I , 1-Oichloroethene NO (5.9) NO (5.5) NO (62) NO (5.2) NO (64) 
1,2-0ichloroethane NO (5.9) NO (5.5) NO (6.2) NO (52) NO (6.4) 
1,2-0ichloroethene (total) NO (5.9) NO (5.5) NO (62) NO (5.2) NO (64) 
1,2-Dichloropropane NO (5.9) NO (5.5) NO (62) NO (5.2) NO (6.4) 
2-Butanone (MEK) NO (12) NO (II) NO (12) NO (10) NO (13) 
2-Hexanone NO (12) NO (II) NO (12) NO (10) ND (13) 
4-Methyl-2-pentanone (MIBK) NO (12) ND (II) ND (12) NO (10) NO (13) 

Acetone 12 12 NO (12) NO (10) NO (13) 

Benzene ND (5.9) NO (5.5) NO (62) NO (5.2) NO (6.4) 
Bromodichloromed1ane NO (5.9) NO (5.5) NO (62) NO (5.2) ND (64) 
Bromoform NO (5.9) NO (5.5) NO (62) NO (5.2) NO (6.4) 
Bromomethane NO (12) NO (II) NO (12) ND (10) NO (13) 
Carbon disulfide NO (5.9) NO (5.5) NO (6.2) NO (5.2) NO (6.4) 
Carbon tetrachloride NO (5.9) NO (5.5) NO (6.2) NO (5.2) NO (64) 
Chlorobenzene NO (5.9) NO (5.5) NO (62) ND (5.2) NO (6.4) 
Chloroethane NO (12) NO (11) ND (12) NO (10) ND (13) 
Chloroform ND (5.9) ND (5.5) NO (6.2) NO (5.2) NO (6.4) 
Chloromedtane ND (12) NO (II) NO (12) NO (10) ND (13) 
Oibromochloromethane NO (59) NO (5.5) ND (6.2) NO (5.2) ND (64) 
Ethylbenzene NO (5.9) NO (5.5) NO (6.2) NO (5.2) NO (64) 
Methylene chloride NO (5.9) ND (5.5) ND (62) NO (52) ND (64) 
Styrene ND (5.9) NO (55) NO (6.2) NO (52) ND (64) 
Tetrachloroethene NO (5.9) NO (5.5) ND (6.2) NO (5.2) NO (6.4) 
Toluene NO (59) NO (5.5) NO (62) NO (5.2) ND (64) 
Trichloroethene (TCE) ND (5.9) NO (5.5) ND (62) NO (5.2) ND (6.4) 
Trichlorofluoromethane NO (5.9) NO (5.5) NO (6.2) NO (52) NO (64) 
Vinyl acetate ND (12) NO (II) NO (12) NO (10) NO (13) 
Vinyl chloride NO (12) ND (II) ND (12) NO (10) ND (13) 
Xylenes (total) ND (5.9) NO (5.5) NO (6.2) NO (52) NO (6.4) 
cis-! ,3-Oichloropropene NO (5.9) ND (5.5) NO (6.2) NO (5.2) ND (64) 
trans-1,3-Oichloropropene ND (5.9) NO (5.5) ND (6.2) NO (5.2) NO (6.4) 

R =result, Q =qualifier, QL = quantitation limit 

BOOKI.XLS:Table 4-8-5 3/22/96 11:30 AM (ND= non detect) Sheet 23 ol 23 



TABLE4-9 
STATISTICAL REVIEW OF SOIL SAMPLE ANALYTICAL RESULTS FOR DEEP SOIL BORINGS 

TEMPERATURE TEST FACILITY 
RCRA FACILITY INVESTIGATION 

WHITE SANDS MISSILE RANGE, NEW MEXICO 

CONCENTRATION Maximum Concentration 
Number of Number of 

Compound (uglkg) samples Detections Average Median Maximum SampleiD 
I, I, 1-Trichloroelhane Ill 

Freon 113 (1,1,2 Trichloro-1,2,2-tritluoroethane) Ill 

I, 1,2,2-Tetrachloroethane Ill 

I ,1,2-Trichloroethane Ill 

I, 1-Dichloroethane Ill 

I ,1-Dichloroethene Ill 

I ,2-Dichloroethane Ill 

I ,2-Dichloroethene (total) Ill 

I ,2- Dichloropropane Ill 

2-Butanone (MEK) Ill 

2-Hexanone Ill 

4-Methyl-2-pentanone (MIBK) Ill 

Acetone Ill II 36 - 19 110 WSTF-SB 12-2082 

Benzene Ill 

Bromodichloromethane Ill 

Bromoform Ill 

Bromomethane Ill 

Carbon disulfide Ill. 

Carbon tetrachloride Ill 

Chlorobenzene Ill 

Chloroethane Ill 

Chloroform Ill 

Chloromethane Ill 

Dibromochloromethane Ill 

Ethyl benzene Ill 

Methylene chloride Ill 6 279 50 1400 WSTF-SB 12-2095 

Styrene Ill 

Teuachloroethene Ill 

Toluene Ill I 7 7 7 WSTF-SBOS-2074 

Trichloroethene (TCE) Ill 

Freon II (Trichlorotluoromethane) Ill 

Vinyl acetate Ill 

Vinyl chloride Ill 

X y lenes (total) Ill 

cis- I ,3-Dichloropropene Ill 

uans-1 ,3-Dichloropropene Ill 

n:\wsmrlrftrpt\ST AT2.XLS3/22/96 



WCFS Sample No.: 
Quanterra Sample No.: 

.··):<·-·. 
1.1. i-Tnchloroethane 
1,1,2 Trichloro- 1,2,2-trifluoroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
I ,I-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2- Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene (TCE) 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
cis-1,3- Dichloropropene 
trans-1,3-Dichloropropene 

Table 4-10 
Groundwater Sampling Laboratory Analytical Results 
Temperature Test Facility RCRA Facility Investigation 

White Sands Missile Range, New Mexico 
WSTF-OOE1-1000 WSTF-OOE1-1000-QC WSTF-OOE2-1000 WSTF-OOE3-1000 
041209-0014-SA 041209-0015-SA 041157-0011-SA 041141-0014-SA 

R Q QL R Q QL R Q QL R Q QL 

(5) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (10) ND (10) ND (10) ND (10) 

ND (10) ND (10) ND (10) ND (10) 

ND (10) ND (10) ND (10) ND (10) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (10) ND (10) ND (10) ND (10) 

ND (10) ND (10) ND (10) ND (10) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

ND (5) ND (5) ND (5) ND (5) 

------

R = result, Q = ljualifier, QL = quantitation limit 

BOOKIXLS Table 4-10 3/22/96 11:30 AM (ND= non Jetect) 

WSTF -OOE4-1000 
041157-0012-SA 

R Q QL 

(5) 
ND (10) 
ND (5) 

ND (5) 

ND (5) 
ND (5) 

ND (5) 

ND (5) 
ND (5) 

ND (10) 
ND (10) 
ND (10) 

ND (10) 
ND (5) 
ND (5) 
ND (5) 
ND (10) 
ND (5) 
ND (5) 

ND (5) 

ND (10) 
ND (5) 
ND (10) 
ND (5) 
ND (5) 

ND (5) 
ND (5) 

ND (5) 
ND (5) 

ND (5) 
ND (5) 
ND (10) 
ND (10) 
ND (5) 

ND (5) 

ND (5) 

Sheet I of I 



TABLE 5-l 

RELEVANT PHYSICAL AND CHEMICAL PROPERTIES 
OF THE COMPOUNDS DETECTED 

Henry's Water Vapor 

Mol. 
Law Solubility at Pressure 

Constant 2s•c at 25°C 
Contaminant Formula Mol. Wt. Atm-m3/mol (mg/1) (mm Hg) 

Methylene Chloride CH2Cl2 84.94 2.68xl0·3 13,000 434.9 
1, 1-Dichloroethane C2H4Cl2 98.96 5.87xl0'3 5,060 227 
1, 1-Dichloroethene C2H2Cl2 96.94 2.29xl0·2 210 591 
Chloroform CHC13 119.39 4.35xl0·3 7,950 246 
Freon-11 CC13F 137.38 9.7xl0·2 1,080 802.8 
Freon-113 C2CIJFJ 187.38 5.26xJO·I 170 362.5 
trans-1 ,2-Dichloroethene C2H2Cl2 96.94 6.72xl0·3 6,300 340 
Tetrachloroethene C2Cl4 165.82 1.49x10'2 150.3 18.49 
1, 1, 1-Trichloroethane C2H3Cl3 133.42 8x10'3 1,495 123.7 
Trichloroethene C2HC13 131.40 l.03xl0·2 1,100 69 
Acetone C3H60 58.09 3.67x1o-s Miscible 231 
Toluene C?Hs 92.13 5.94x10·3 534.8 28.4 

Half Life (days) 
Contaminant Soil Air Surface Water 

Methylene Chlonde 7 - 2lS 53.2 3-5.<> 
1, 1-Dichloroethane 32 154 45 1-5 
1, 1-Dichloroethene < 1 - 4 2 1-6 
Chloroform 26- 260 80 0.3-30 
Freon-11 180 - 365 52-207 years 4.3 hours 

(Troposphere) 
Freon-113 180- 365 20 years 4 hours 
trans-1 ,2-Dichloroethene 28 - 180 2.1 1-6 
Tetrachloroethene 180- 365 47 1-30 
1, 1, 1-Trichloroethane 140- 243 2.2 years - 4.8 years 0.14-7 
Trichloroethene 180 - 365 3.7 1-90 
Acetone 1 - 7 22 20 hours 
Toluene 4- 22 1.3 0.17 

Log 
Kow ~{,., 

1.25 8.8 
1.79 30 
1.84 65 
1.97 31 
2.53 159 
3.16 NA 
2.06 59 
3.40 364 
2.49 152 
2.42 126 
-0.24 2.2 
2.73 300 

Groundwater 

14- 56 
64 - 154 
56 - 132 

56 - 5 years 
1 year - 2 years 

1 year - 2 years 
56- 8 years 

1 year - 2 years 
140 - 1.5 years 
330 - 4.5 years 

2 - 14 
7- 28 

Sources: Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Lewis Publishers, 1991. 
Handbook of Environmental Degradation Rates, Lewis Publishers, 1991. 
Superfund Public Health Evaluation Manual, EPN540/1-86/060, October 1986. 
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FIGURE 6-1 Site Conceptual Exposure Model for Potential Human Receptors 
Temperature Test Facility, RCRA Facility Investigation 
White Sands Missile Range, New Mexico 
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FIGURE 6-2 Site Conceptual Exposure Model for Potential Ecological Receptors 
Temperature Test Facility, RCRA Facility Investigation, 
White Sands Missile Range, New Mexico 
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LOGGED BY LLW. 

CHECKED BY D.J.K. DRAWING NO. 95038811 

ORA~ BY: Rill PAGE 3 ~ 3 



(TQLOG 
~ 

8AS( (E 
LNT 1 

BASE rs 
LilT 2 

8AS( (E 
II'P£Jt 
LilT 3 

k2::J 
~ 

r:=J 
--- -

BORING RECORD 
~ 

DEPTH L; -:-HOLOGIC DESCR:PTIGN 
~ 

0 

(FEET) 
.....J - (_) 
- f- Cl •-:J ·:( 
Ul () 

.....J 

=tart 
- 0 

0 u... 
i7i -

~teo w I 
u... (f) Q 
- <:( <:( z .....J 0::: 
::J 0 l:) 

GRO\JNO SURF ACE: 
0 POCRL Y GRACED SANO· 7 5YR4/4. BRO'ItN, LOOSE SP 

- FINE ro YEOIUY GRAINED, \11TH 1% GRAVEL 
(UP TO JOMM) 

-
-

-

5- BECOMING IOYRS/4. YELLO'MSH BROWN. VERY 

-
LOOSE. MEDIUM TO COARSE GRAINED ANGULAR 
\11TH 1:0: CRAvH (UP ro IOMM). MOIST • 

-

-

-

10-
10.5 

LEAN QAY W/ SAND: IOYR5/6. YELLO'MSH - Cl 

~ 
BROV!N. SOFT TO MEDIUM SnFf. LOW PLASnOTY 

- 20% SAND. FINE TO COARSE GRAJNED. MOIST • 

-

-
15- ~ ABUNDANT ROOT MOLDS Af 15 FEET 

- SAND 'MTH GRAVEL. 10YR 5/6. YEU.O'MSH 

- BROV!N, VERY LOOSE, FROI.l 16 TO 16.5' 

- ~ -

20 WELL GRADED SAND: 7.5YR6/4. LICHT BROV!N, sw 8 .. 
- LOOSE, FINE TO COARSE GRAINED 'MTH 2:1.: 

. 
GRAV£L {UP TO IOMM), 1% CALICHE NODULES ·~ 

0 

r . 0 - . . 
fl ? - . .. •' 

- ·.--
zs- GRA V£L UP ro 40Mt.t AT 25 Ft:ET 

.. 
0 • .. 

- •o : 

fo .... -
• . . . - ·. . 
0 . ... 

- 0 ~ . . 
Jo- ABUNDANT CAUOiE CEMENT AND NOOULES .... 0 . 

AT 30 Ft:ET 7.5YR6/4, LIGHT BRO~. t.tEDPJiol 
. . 4 

- DENSE .. 
0 0 . - o• 0 . . 

- .•• o: 
0 • q, - . . 

0 ... 
35 

CUE CONTINUOUS AUCER S.WPLER --- WA TIER T A8LE ( TIWE CF BORINC) ---
STANOARO PENETRATION !"EST L LABOR A TORY !"EST LOCATION 

UNDISTURBED SAWPI.E + PENETROWEnER (TONS/SO. fT.) 

WAnER TABLE (24 HOURS) NR: NO RECO~Y 

2 

I 

~10 ~.Jil ':;AS 2AMPLE 
pp~ ( _;_]__ 

I 

4 0 'l 1 ') ~ 2 '. '') . ~ C! I I 
I 

' i ' I I i 
0::: 

I w I I 

I 
.:!) 

2 
::::> 
z 

z >-
0 0::: 

w 
<:( > 
w 0 
0::: () 

0 
w 
0::: 

u.. 

··I/ 
1.5 

11

2.5 

2.5 

··I/ 

l''j 
1.51/ 

1"/ 
,, 1/ 

1.5 

I 
f-
Q 
w 
0 

5.0 

10.0 

15.0 

25.0 

30.0 

0""-A READING 

SOIL _:_5_ ;-;:::y 

AIR ___l_L C"D~ 

o-
-

WSTr-S802- 2002 -

-

-

5-

-

-

-

10-
-

WSTF-5802-2012 -

-

15-
-

·-

-

-

-

-

-

-

zs-
-

-

-

-

30-
-

-

-

-11

25 

J'fJIITE SANDS MISSILE 
3

S:UNGE 35 
-

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NUMBER "STF-SB02 

DATE DRILLED 3/15/95 

DRILLING t.IETHOO HSA 

DRILLED BY ST'EWART BROS .. 

LOGGED BY L.LW. 

CHECKED BY D.J.K. DRAWING NO. 950.la812 

DRA'MII BY: RIAL PACE 1 Of' J 



BORING RECORD 

GEOLOG DEPTH 
juNIT LITHOLOGiC DE:3CRIPTION 

I UtiT .l 

UNIT 7 

(FEET) 

-

-

Start 
Stop. 

40 - VERY LOOSE AT 40' 

-

-

0A£ CONnNUOUS AUGER SAWPI..ER 

STANDARD PENE1RA nON TEST 

UNDISTURBED SAWPI..E 

WA lt:R TABLE (24 HOURS) 

--- WA!P TASI..E (nwt ~ BOR .. C) 

L LABORATORY TEST LOCAnON 

+ PENElROt.IET'ER (TONS/SO. Fl.) 

NR: NO RECO~RY 

BORING N!JMBER 

DATE DRILLED 

DRILUNC METHOO 

DRILL£0 BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

SOil _·_5_ ;JCy 

35-

-

-

-

40-

-

-

-

-

45-

-

-

-

-

-

-

WSTF-SB02 

3{.15{.95 

HSA 

STtWART BROS .. 

L.LW. 

D.J.K. DRAWING NO. 95038812 

Rlotl P,6.G[ ? OF l 



GEOLCC 
UNIT 

DEPTH 

(FEET) 

UTHQL_.::GIC DESc::;;:p-;-:oN 

Start: 
31ap 

BORING RECORD 

-
72.5 t-~""TY'~~c::;;;;Tiri:-zr=;<O;=:;---;c~-lf--=-pJ_~ _ SILTY SAND: 7 5 YR 4/6, STRONG BROWN, FINE 

GRAINED, SOFT TO MEDIUM DENSE, POORLY 
_ GRADED. UNIFORM T'EXTURE 

75-

-

-

78.0 -ti>E~ri"A'{.---:;~i"<f.;-;;;=;;;;-;.,.-;--=~---1-----:,-----t-~-U l AN CLAY: 2.5YR5/4, REDDISH BROWN, 
_ SOfT TO MEDIUM snFF, 307. SILT, CALICHE 

NOOULES (401.11.1) 1?., LOW PLASTIOTY 

80-
-

-
82.5 t-mi'Aiimi'n:;:--;;-:;-;;~,.,---------+------+.\!...:'4~ _ TOTAL OEPnH 82.5 FEET 

-

85-

-
-
-

-
90-

-
-
-

-
95-

-
-
-
-

J-------1100-

-
-
-
-

-

85-

-

-

-

-

90-

-

-

-

-

95-

-

-

-

-

100-

-

-

-

-

105-~--------~---------L----L-~~~~~~~~--L-~-L~---~ CloiE CONTlNUOUS AUGER SAioiPLER ---=---WATER TABL£ (TlloiE r:F BORING) WHITE SANDS MISSILE RANGE 
1 
OS-

~ STANDARD ~·~lR·nON rEST L JOB NAME/NUMBER TEMP. TEST FAC/U""" 
L..:::::::::>.. r~·- " LABORATORY !'EST LOCATION : l l 

c:=J UNOISTURBED SAMPLE + PENElROWETER (TONS/SO. n.) BORING NU~BER WSTF· .. c;Rn2 

WATER TABlE (24 HOURS) NR: NO RECO'-(RY 
DATE DRILLIED 3L,5L95 

DRWNG ~ETHOO HSA 

DRILLED BY ST'EWART BROS .. 

LOGGED BY L.L.W. 

CHECKED BY D.J.K. DRAWING NO. 95038812 

DRAWN BY: RIAL PAGE 3 ~ 3 



GEOLCG 

UNIT 

~l(f" 

~(f" T2 

~ 

12::1 
~ 

c::::J 
--- -

BORING RECORD 

DEPTH 
7 

L1 THOLOGIC iJE2;CRIPTION 3 0 

I(FEET'l 
_j -
- f- 0 0 <t 
Ul u 

_j 

Start: 
- u 

0 u... 

Stop: w Vi I - Ul ll.. u... <t <t z _j n::: 
:::J u 0 

GROUND SURFACE: 
0 POORLY GRADED SAND: I OYR4/6. DARK YEUO'MSI SP 

- BROv.N. LOOSE. F1NE TO !.4EOIUM GRAINED WITH 
- I 1. COARSE SAND. !.4015 T 

-

-

-

5- BECOMING 'II£LL GRADED SAND. 10YR6/6. SW , 
~ 

BROv.NISH YELLOW. FINE TO COARSE GRAINED. 51. 
- GRAYfi (5~1.1) 0 

.& . 
0 1 - . 

'o 0. 

-
••oo ~ .. - • 0 .. . 

10- • 
10.5 

. 
- LEAN QAY 'MTH SAND: 7.5YR 5/4. 8RO'IIt4. Q 

~ 
SnFF. LOW PLASnCITY. 201. FINE GRAINED SAND 

-

-

-

~ 15-

-

-

-

~ -
20- GRADING TO QA YEY SANO A I 20 FEET 

21.0 v.£U. GRADED SAND: 7 SYRS/6. SffiONG 8ROv.N. sw .;-&"" 

- DENSE TO t.IEDIIJM DENSE. F1NE TO COARSE 
• I 
0 : 

GRAINED, CAUOiE C£t.IENT AND NOOULES . 
- CEMENT AND NOOULES i ~ .. •' 
- ..... .. 

25- 0 • .. 
- •o: 

lo ·". - . . 0 • . 
- . . 

0 0 ... 
- 0 0 • . 

Jo- WITH ~OANT CAUO£ NOOULES AND C£11EHT ' 0 .. 
- AT 30 FlEET 0 0 .. 

0 0 . 
- o•. o. 

- .•. ~: 

0 • q, - . . 
0 .. 

35 
CME CON nNUOUS AUGER SAAIPLER --- WAlf:R TABLE (nME Of' BORING) ---
STANDARD PENETRAnON TEST L LABORATORY TEST LOCA nON 

UNOISnJRBED SAioiPI.E + PENETROioiiE 1f:R (TONS/SO. FT.) 

WA 1f:R TABLE (24 HOURS) NR: NO RECOIIERY 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAl CONSULTANTS 

3 700 W. ROBtNSON 
NORM.yi_;~if~~'t,\~ 73072 

2 4 .r; 

II 
I 

.~ 10 ! 2 ! 4 16 1B 

11 
I 

2.5 

,,I/ 
30.0 

,,I/ J25 

o-
-

-

-

-

s-

15-

-

-

-

-

::::o
WSTF -SBOJ- 2021 -
GT 

-

-

25-

-

-

-

-

-

WHITE SANDS MISSILE 
35i.mGE 35 

-
JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NW<iBER WSTF-5803 

DATE DRILLED 3[15-16[95 

DRIWNC METHOD HSA 

DRILLED BY STEWART BROS.. 

LOGGED BY LLW. 

CHECKED BY D.K.L DRA'MNG NO. 95038813 

DRAWN BY: RMt PAGE I OF ' 



BORING RECORD 

GEOLOG DEPTH z F"·) ')OIL G~ S _:;;,~F:_::: ~::'.j ..:,:: ·' 
UNIT L:THOLOCIC DESCRIPTION 0 

~ 

(FEET) 
_J ,:::: c ;:::P~ X ___l_Q_ 
- '~ ' " 0 <( _J 2 • .; ~ 10 12 ! .. 16 18 

I 

lf) (_) I z 

I ! I I 
- ;- 3AC....:C:R0-.~'IQ 

Start· c.: (_) I 
Cl Q 

0 Vi - CL <( 

Stop: 
- w ()1./\,j P[ A2.1f·G 

w 2 w w 
c.: V1 en 0::: > I 

<( <( I : ::2 0 >--- SOIL. _LQ_ co~ 

z _J 0::: ::::> 0 
(_) Q_ 

GROUND SURFACE 
::::> (_) 0 i 

- w w AIR· ~""" 
35 

z ,_.._ 0::: 0 

[BAS[ Of SAME AS ABOVE o• • 

1\ 
I 2.5 .35-

I~ -
sw 

36.5 
I ,o 

1/ 
-

- POORLY GRADED SAND: 10'1'1<5/6. Y£UO'MSH SP 
BROV!N, LOOSE TO ~AEDtUIA DENSE. FlNE TO 

-

- f.AEDIUIA GRAINED. 'Mlti 17. GRAVEL (SIAM), MOIST 
4.0 

I 

-

- -

40-
40.0 

i/ 
2.5 40-

-

1/ 
-

- -

-
2.0 

-

- -

45-
45.0 45-

2.5 

-

1/ 
-

- -

-
2.0 

-

- -

50-
50.0 50-

- I/ BASE Of 
1.25 -

~ 
- 52.5 -

53.0 1/ SANDY LEAN QAY: 5'1'1<6/~. REDDISH Y£UOW, Q 

~ 
IIS'IF-5803-~-

- SnFlF TO VERY snFlF. LOW PLASnCITY. 30% 1.1 

SILT /FINE GRAINED SAND, MOIST, GAUCHE CEIAEN 
-

55- AND NODULES 10% 
55.0 

1/ 
55-

- 1.1 
-

-

~ 
57.5 -

- v -

BASE Of -
1.1 

lHT 5 BECOt.tJNG HIGHt. Y PLASnc CH 
liS 'IF-S803- 2060 -

60 
60.0 CT 

PCXlRL Y GRADED SAND: SYR¥4. UGH REOOSH SP-SW v 60-

- BROI'IN, LOOSE TO IAEOIUIA DENSE. ~E GRAJt£0, 
20% SILT AND QA Y AT BASE 1.1 

-
- 62.5 -

BASE Of 
lHT 6 - v WS1f -S803- 205J -

63.5 
- LEAN QAY W/ SANO: 5'1'1<6/~. UGH REDDISH IAH/Q. 

~ 
1.1 OA/OC 

BROI'IN, SnFlF TO VERY snFlF. 20% SILT ~E 
WS1f -SBOl- 2065 -

65- SAtoV, 5% CALICHE NODULES 
65.0 CT 65-

- v -
1.1 

- SILT FROIM 65 TO 67' 

~ 
-67.5 

- 1/ 
-

~70f 
- BECOIAING ELASnC AT 69' 1.1 

WS1f -SBOl-2070 -

70 
70.0 70-

r:2:J CME CON TINIJOUS AUCER SAWPI.ER --- WATER TABLE (TIWE ~ BORtNC) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FACIUTl 

~ STANDARD PENETRA nON T'EST L LABOR A TORY T'ES T LOCA nON 

c::::::J UNDISTURBED SAWPI.E + PENETROUETER (TONS/SO. F'T.) BORING Nl./MBER WSTF-SB03 
-- WA T'ER T ABL£ (24 f10URS) - NR: NO RECOVERY . OA~ ORILUEO 3/15-16/95 

ORILUNG I.IEIHOO HSA 

DRILUED BY S T'EWAR T BROS.. 

LOGGED BY LLW. 

CHECKED BY D.K.L ORA'MNG NO 95038613 

DRAWN BY: RY. PAGE 2 Of' 3 



BORING RECORD 

GEOLDG 
UNIT 

BASE~ 
!HT 8 
!HT 9 

DEPTH 

(FEET) 

-

73.0 

-

75-

-

-

-

-

80 

-
-

-

-

85-

-

-
-
-

90-

-

-

-

-

95-

-

-

-
-

----1100-

-

-

-

-

Start: 
Slop: 

LEAN CLAY: SYRS/4, REDDISH BROliN, VERY 
S nFF, LOW TO NO PLAS nCITY, 157. SILT, 17. 
CALICHE NODULES 
NO CALICHE NODULES 

TOTAL DEPnH: 80 0 FEET 

-
'' 
0 
~ 2 • 15 

:s 
~ -
- ,___ 
0 <t 
V1 (_) 

(_) 
-
I 

-
Cl LL -
~ Vl 

Q_ 
<{ 
c:t: 
0 

- V1 LL - <t z ~ 

:::J u 

~ ~ 
\ ~ 

sc 

l\1 

~ 
~ 

CL 

o:-ro )V.l :A<; =..:. ~.1;:, ~:: 
PPM X ! ; 

-8 101214:6'3 z 

I I r1 - r Q :r: c:t: ·t -.LJ 
-.LJ ~ > CJ c:t: 0 
2 

I 
:::J Cl 

(_) 

- Lw z l.L c:t: 

II 0 

1/ II 

1.0 

I/ 

1.0 1/ 

-
~ ,__ 

Q_ 
w 
Cl 

P-1 

75.0 

77.5 

80 0 

70-

-

WSlT -SSOJ-2073 -

wstr-SSOJ-2074 -
CT 

75-

-

-

80-

-

-

-

85-

-

-

-

-

90-

-

-

-

-

95-

-

-

-

100-

-

-

-

-

105-._ __________ r---------~---L---L~~~~~~~~L-~-L~----
,HITE SANDS MISSILE RANGE lOS-

i:2:J CME CONTINUOUS AUGER SAMPLER 

~ STANDARD PENETRATION TEST 

r:=:J UNDISTIJRBEO SAMPLE 

WATER TABl£ (24 HOURS) 

WATER T ABI.£ ( TlU( OF BORING) 

L LABDRA TORY TEST LOCA nON 

+ PENETRO .. ETER (TONS/SO. FT) 

NR: NO RECO'If:RY 

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NUMBER ,STF-SB03 

DATE DRILLED 3i15-16i95 

DRIWNC METHOD HSA 

DRIWED BY STEWART BROS .. 

LOCCED BY LLW. 

CHECKED BY D.K.L ORA'MNG NO. 95038813 

DRAWN BY: R .. r PAGE 3 OF 3 



BORING RECORD 

CEOLOG. DEPTH z ;'0 'J01L GA~ ~A\1i='LE ::: ~'/ :: ... : .. 
UNIT UTHOLOGIC DESCRIPTION 0 C) PP" ( _1_:)_ 

(FEET) 
__j -
0 

f- 0 <( __j 2 • 5 5 I r) 1 i I 4 16 18 0 
Vl (_) 

! z )- 2ACKCRC-l'~•C 
- u cr:: 

Start· '-'- cr:: -
0 - 0 w 

Vi -,- w =··~;:;~A:~.~ 

Stop: w ~ <( > - Vl Q_ CD w 0 
I 

_·_]_ '-'- L >- '301L =-~\,j 

- <( <( cr:: (.) Q_ z __j cr:: :::> w w AIR _·_]_ 
:::> (_) G z 0 

:."'P\,j 

GROUND SURF ACE: - cr:: 0 
'-'-

0o 5 GRAVH: FlU Fl . 

1/ 
J-

- POORLY GRADED SAND: 7.5YR+/+. BRO~. LOOSE SP 10 
FINE TO l.lEOIUI.I GRAINED 

-

- -

- -

- -

5 - 5.0 -VtiTH 1/27. GRAVEL AT 5 FEET (51.11.1) 

1/ 
5 

- -

-

- -

- -

10-
10.0 

IQ-
BECOMING 7.5YR7/4, PINK \liTH J% GRAVEL AT SW 

. 

1/ 
- II FEET (5-IOMt.l) VERY LOOSE, VtiELL GRADED ;"' -

- .. ·< -
0 o• 0 

; 
- 0 ~. 

-. 
- q,od' -

15-
0 .& • 15.0 iS-

BASE f6 0 •• 

1/ 
IHT 1 - . . WS1F-SB04-2016 _ 

16.5 
. .. OA/OC WS t WSD 

- LEAN QAY: 7.5YR5{6. SffiONG BRO~. 80 Q 

~ 
-

FEET, LOW PLASnCITY, 25 X SILT. 

- -

-

~ 
-

zo- VtiTH J% GRAVEL (5-lllt.lt.l) AT 20 FEET 
20.0 

20-

1/ 
- -

- VtiTH 1% CAUOiE NOOULES AT 22 FEET -

- ~ -

BASE CW - llriTH 7% COARSE SAND AND FINE GRAVEL (SMII) -
IHT 2 AT 2+ FEET 25.0 WSlf -SB04- 2025 

25 VtiELL GRADED SAND: 7.5YRys. SffiONG BRO\\tl, $W 

1/ 
25-.. 

- LOOSE TO I.IEOlUW DENSE. FlNE TO COARSE •o : -
GRAINffi, 1 OX SILT, 'M 1li Sr. GRA '.{L (UP TO Jo .~ • - 301.llol) 1/2% CAUOiE NOOULES -

I.FPOI •• 0 • 

IHT l -
. . . -

0 . 
-

... -. .. . 3<J.O 
30- ' 0 30-.. 

1/ 
0 • - .. -. 0 . 

- BECOWING 7.5YR7/4, PINK AT 32 FlEET. LOOSE, . -

FINE TO IAEOIUI.I GRAINED, CAUOiE NOOULES. 
0 •• . 

- 20Miol DIAMETER .~. o: -

- " 0 • '\ 
-.. 

35 
.. . 35.0 .35-

C2:J CI.IE CONnNUOUS AUGER SAMPlDI --- WA lER TABLE ( mo~E Of' BOR1NC) 
WHITE SANDS MISSILE RANGE --

JOB NAME/NUMBER TEST FACIUTl - TEMP. 
~ STANDARD PENETRA nON TEST L LABOR A TORY TEST LOCA nON 

c:::J UNOISnJRBEO SAio!Pl.E + PENETROioiElER (TONS/SO. FT.) BORING NUMBER .,STF-SB04 
-- WATER T ABL£ (24 HOURS) NR: NO RECDIIERY - 3L23L9s - DATE DRILLED 

DRIWNC t.lETHOO HSA 

ROBERTS/SCHORNICK DRILLED BY STEWART BROS .. 

& ASSOCIATES, INC. LOGGED BY LLW. 

ENIIIRONt.oiENTAI.. CONSULTANT'S CHECKED BY D.J.K. DRA'MNG NO 3503881• 
J 700 W. ROO.,. SON 

NORti-f.b~~~%\~ 7J072 DRAI'IN BY: RIAl PAGE 1 Of J 



BORING RECORD 

GEOLCG DEPTH 
- F,Q ':;OIL ~AS 

.):. 1.1PL:: ::::-\j -

U~JIT 
L1 THOLOGIC DESCRIPTION 6 - -- .. 

0 

(FEET) 
~ ;::: (_:) op,_. X ___!_2_ 

6 <{ 0 

~~ __j 2 • 6 8 10 12 14 '·6 ', 6 
(/) u 

Start: 
- u 

>- BACic'':;P~c·•o 

0 !..... Cl:: - Cl:: <{ 

Stop: w Vl I w w w 2'.1..1 9£::...: ';C 

- (/) 0... > 
t..... en Cl:: I 

<{ <{ 0 SOIL . ' 
z 

::; ~ --- ;::py 

__j Cl:: ::J 0 u Q_ 

::J u (.) w _'_)_ 

GROUND SURFACE: 
z - w AIR ;JP\.1 

35 
t..... Cl:: 0 

SAME AS AB0\1: sw ,. •... 1/ 
JS-

-
f... ~ 

-

- . .. 37 5 -.. 
- ~. 0 I/ . -

- . ~·· ... -

40-
0 o, 40.0 . . 40-
0 q 

1/ BAS£ fS - . ~ 
lA'PER " 

? • 
-

\NT l -
.. 

q .., 
42.5 

POCJRL Y GRADED SAND: 10YRS/8. YELLOVtiSH 
. 42.5 -

- SP 

I/ BRO~. DENSE. FINE TO COARSE GRAINED, 
-

- Vtllli 1% GRAVfl (5-IQt,jt.l) 
VtllH 3:>: GRAVfl (SMII) AND \-fRY LOOSE AT 

-

45- 45.0 45.0 

!/ 
45-

- -

- 47 5 
-

- I/ 
-

- -

50-
50.0 

I/ 
50-

- -

- 52.5 -

- I 
-

-
~rs 

-

IHTJ 55-
55.0 

1/ 
55-

56.0 
SILT: IOYR6/4. UGHT YEJ.LOI'f1SH 

\NT 4 
1.4l 

IS1F-S8C)4- 2056 -

57.0- BRO~. DENSE, 10% a . .AY. 10% COARSE AKJ 
"'- 1.4EDIUII SAND. ROOT IAOLDS J loll/CI. \ 57.5 WSlT-S8Q.4- 205 7 -

- lEAN ClAY /SILT: 7.5YR5/6. STRONG BROWN. 1/ 
CT 

DENSE. SnFF. 50% Slll, 50% CI.AY \ \ 
-

-
\NT 5 I\ 

-

60 
60.0 

Sll TY SAND: 7.5YR5/6. STRONG BRO'MI, DENSE. Sl.l 

I 
60-

- FINE TO fol[I)U.Jt.t GRAJI£ll, POORLY GRADED. 20% I 
lHT I SILT I 

-

62.0 lEAN ClAY: 7.5YR6/4, UGHT BRO'MI, MOmED Cl. 

~ 
52.5 

IS1F-S8C)4- 2062 -

lHT 7 
- Vtllli VIHITE CAUOiE CEMENT 00 Noou..ES. 1/ WS1T-S8C)4- 206J -

15% SILT. 10:1; CAUOiE NOOULES. ROOT IICt.DS 
- 1% CAUOiE A I 65 FEET -

65-
65.0 65-

-

~ I -

- -
57.5 

- v 68-59.5 SILT 10YR7 /2. UGH! GRAY 

-

- ~ 69.5-70.0 HARD CAUOiE LAYER 

-

70 
70.0 70-

1:2::] o.oE CON llNVOUS AUGER SAUPt.ER --- "HITE SANDS MISSILE RANGE -- WA!tR TAIL£ (!11.1£ OF BORING) - JOB NAME/NUMBER TEMP. TEST FACIUTl 
~ STANDARD PENETRAnON Tt:ST L LABOR A TORY Tt:ST LOCA nON 

c=:J UNDISTURBED SAMPLE + PENETROI.IE'Tt:R (TONS/SQ. F'T.) BORING NUMBER WSTF-.c;R04 
-- WA!t:R TABLE (2~ HOURS) - NR: NO RECO~In 

DATE DRILL£0 JL23L9S 

DRIWNG METHOD HSA 

DRILLED BY STEWART BROS.. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO. 95038814 

DRAWN BY: RI,U PAGE 2 OF 3 



BORING RECORD 

-

-
UNT II 

UNT t 

-
78.5 t-m.~-.v.--,--,;:vo;:T,"""-;;o;=-;::-;;;;:;:--:-=~-1----k-l....,...-l _ LEAN QAY: 7 SYRS/4. BRO~. SnFF, vt:RY CL 

::; ~ 1.' .:. .: ,.. 

:OrL. _._ ~-~.., 

AIR_·_;_;;;.,:.~,~ 

--:;-

-

-

75-

WSTF'-5804-2078 -

WSTF'-5804-2079 -
SnFF, NO PLAS nOTY. WAXf.Y APPEARANC[ 

so---r~rmo~r~~O~EPP~~:B8QO.OOFFfiEE:rT--------------t------f~~t-+-+-+-+-+-+-+-+-+-}-~~~~-D~ 
- -

- -

- -

-
85- ':35-

--

-

--

-
90- 90-

--

--

-

--

95-- 95-

--
--

--
--

1-----1 100 - iCJO-

--
--

-

-
105--~--------~--------~---L--~~~~~~~L_~_L~~L_-WHITE SANDS MISSILE RANGE 

1 
as-

c::;;;::::::] CWE CONTINUOUS AUGER SAMP\.£R 

~ STANOARO PENElRATION TEST 

c::::::J UNOISTIJRBEO SAio!Pl£ 

WATER TABLE (24 HOURS) 

- _- WATER TASL£ (TIWE OF BORINC) 

L LABORATORY TEST LOCATION 

+ PENE"ll~OMETER (TONS/SO. rT.) 

NR: NO RECO\UIY 

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NU,MBER WSTF-SB04 

DATE DRILLED JL23L9s 

DRILLING METl-iOO HSA 

DRILLED BY S TEWAR T BROS .. 
LOGGED BY LLW. 

CHECKED BY O.J.K. DRAVIINC NO. 9503e81~ 

ORAI'IN BY: Rlolt. PAGE 3 OF 3 



CEOLGG 
UNIT 

~IfF 

BASE CF-
UIIT2 

~ 

~ 

~ 

c=J 
--- -

BORING RECORD 

DEPTH z 
L1 THOLOGIC DESCRIPTION c) 

, (FEET': 
__j ,:::::: 0 

6 <1: 
0 

l/1 u 
__j 

Start 0 G: u 
i7i -

Stoo· w :r: 
G: l/1 0... 

<1: <1: z _) a:: 
=:> u 0 

GROUND SURFACL 
0 'II£U GRADED SAND: 10Y1H/6, DARK Y[UO'MSH SW 0 0 

- BROv.N, LOOSE. FINE TO COARSE GRAJNEO, 'M Tti 
.. . 

27. GRAVH (51.1"') .o .,. . 
- o; ~ 

- 0 •• ~ .. . 
- .. ... 

'MTH 77. GRA'v£1. {UP TO 1Q~,jW), VERY LOOSE, 5- ., 
AT 5 FEET. 10YR5/6. YELlOWISH BRO'IIN, WELl • 

- GRADED 0 ·~ .. . . ? - . . .. 0 

-
•• ·0 1 .. - . . .. . 

10- 'Miti 10r. GRAVEL (UP TO 40Mlol) . . . 
- p :• 

1- .. : 
-

0 •• 0 

- 0 ~. 

- ...... 
15- BECOMING SILTY SAND: IOYR5/6. Y[UOWISH SM 

0 .6. 
-

BRO'IIN, VERY LOOSE. FINE TO COARSE GRAINED, 0 •• 0 

WELl GRADED 
. . 

• .. 
17.0 

. . 
LEAN a.AY: IOYR4/6, DARK YEUOWISH BRO'IIN, Q 

~ 
- S nFT, 20:1; SILT. MOtST 

-

20-

21.0 a.AYEY SAND: 5YR4/6. YEUOWISH RED, sc 
- LOOSE. flNE TO COARSE GRAINED, 1:; \ \ 

GRA\U (UP TO JOlollol) 20:1: Q.AY, 
- \ \ 

\ \ -

25- BECt)I.IING SILTY SOO: 7.5YR6/6, REDDISH 
\ 

-
YEUOW, flNE TO WEOfUW GRAINED, \ \ 
WITH 1~ GRAVEL (5Wlol) 15:11: SILT \ \ 

- SM \ \ 
- \ 
- \ \ 

3o- \ \ 
- CAUQ-1( NOOULES AND C(l.IENT AT 31 FEET [\ \ 
- \ \ 

- \ \ 
-

\ \ 

35 
\ 

0<€ CON nNUOUS AUGER ~Pl.ER ----- WA l'ER T ..a.£ ( nlol£ OF BORING) -
STANOAAO PENE!RA nON TEST L l..o'SORATORY TEST LOCA nON 

UNOIS nJRBEO SAMPlL + PENElROt.IETER (TONS/SO. FT.) 

WATER TABU: (24 HOURS) NR: NO RECOVERY 

2 ... ~ a 10 12 14 16 18 

I 

I 
I 
i 

>
a:: 
w 
> 

0 
z 
0 
<1: 
w 
Cl::: 

0 ,::: 

0 
u... 

u 0... 
w w 
a:: 0 

1"/ 
1.71/ 

2.0 

··II 
1''/ 

,, 1/ 
1.5 

,, 1/ 
1.5 

11

10 

I··; 
1.51/ 

100 

15 a 

20.0 

25.0 

JO.O 

SO<L ;:.:\A 

__ ._,_ ~>:: .... 

rJ-

-

-

-

5-
-

-

-

10-

-

-

-

15-

-

WSlF- sao!~- 2017 
-

-

-

20-
WSlT-~2021 -

-

-

-

25-
-

-

-

-

3o-
-

-

-

-

35.0 

"HITE SANDS MISSILE RANGE 
35 

-
JOB NAME/NUMBER TEMP. TEST FACIUTI 

BORING NUMBER WSTF-SB05 

DATE DRILLED JL26L9s 
DRIWNG METHOO HSA 

DRILLED BY STEWART BROS.: 

LOGGED BY LLW. 

CHECKED BY D.J.K. DRAWING NO. 350.3Q§_I_L 

DRAWIII BY: RIA_ PAGE I Of' J 



GEOLOG 
WNIT 

BAS£ IX 
l.f'PER 
UNT 3 

BASE: IX 
LOI[R 
UNT 3 

UNTS 

UNT 7 

C2:l 
~ 

c::::J 
--- -

BORING RECORD 

DEPTH z 
LITHOLOGIC DESCRIPTION 0 

(FEET) 
_J t= 0 

6 <i 0 
U1 u 

_J 

Start: 0 
c;: u 
Vi -

Stop: w I 
c;: U1 o_ 

<i <i z _J 0::: 

GROUND SURFACE: 
::> u 0 

35 POORLY GRADED SAND: 7 SYRo/6, REDDISH SP 

- YEUOW, LOOSE TO DENSE. FlNE TO ~EDIUM 
GRAINED. SOME COARSE GRAINS, 'MIH 1% GRAVU 

- (5 TO IOMM), 10:0: CAlJCHE NODULES 

-

39.0 
WEU GRADED SAND: 7.5'11<5/4. BROWN. DENSE, sw ... 

40- FINE TO COARSE GRAINED. 'M TH 5% GRA ~L 
~ ~. 

(5 TO IOMM) 
. ; Q 

~ . - v 0 • .. 
- 0 ·~, . 
- BECOMING ~y LOOSE AT 42.5. lOX SILT 

.. 0 

~· 
101. GRAVEL (5-ISMU) 47.5 TO 49 FEET 0 ~ .. - . 

0 . . 
45- oo' '> 

- • e •; . . . . - . 
Q ".Q 

-
o.Q • o 

- 'l.·? 

50-
. 

0 .. 
~· ~ -

p! •• 
- I 

lo • .. . 
- . ~ .. . 

54.0 
SILTY SANO: I 0'11<6 /6, BROWNISH YEll. OW. sw [ 

55- ~RY LOOSE, FlNE GRAINED. JO:C SILT 
I 

55.7-
SANOY LEAN ClAY: 7.5'11<5/6. STRONG BRO~. a. 

~ 
- MOTllEO 'MTH WHITE, GAUCHE CEMENT ANO 

NOOULES, 35:0: SILT /FINE GRAINED SANO, ROOT 

- MOlDS AT 57.5 FlEET, SOFT TO HARD 

-

60- ~ -
-
-

~ -

65-

-

- ~ - BECOiiiNG I.IOTTtED 2.5Y6/3 UCIH YEU.O'ti!SH 

-
BROWN, 'tilTH 5YR6/4. UCIH REDDISH BRO~ 

70 
CWE CON nNUOUS AUGER SAWPI.£R ----- WATER TAIL£ (nWE ~ BORING) -
STANOARO PENETRAnON TEST L LABORATORY TEST LDCA nON 

UNDISTURBED SAWPI..E + PENETRIJI.€TI:R (TONS/SO. FT.) 

WATER TABLE (24 HOURS) NR: NO RECO'<UlY 

SAI\1PLE 
PPU X ..l..Q_ 

0 
2 • 6 8 10 12 14 16 18 z - >-0 0::: 0::: <i 

w w w 
CD 0::: > I 
::! 0 >-
::> 0 u a_ 

z - w w 
'-'- 0::: 0 

2.0 1/ 37 5 

.35-

-

2.0 1/ 4{).0 

2.5 1/ 42.5 

-

-

40-

-

2.51. 1/ 45.0 
2.0 

-

45-

3.5 

1/ ~ 2.75 

-

-

50 0 50-

-

-

I--+~ ~ 
WSTF-~~-

2.75 OA/'X IIS/IISO _ 

2.751/2.0 

~+i-t-t-r~4-+-+-t--+--~~~5~s-~o ~rr-~~-

1

/5 WSTF-~2056 2.5 
57 5 

2.0 1/2

"

5 

r-~~-+-+-r~4-+-+--4--~ ~ 

2.0 

12.5/ 
2.0 1/ 

125/ 
2.5 !j 

62.5 

65.0 

67.5 

-

-

-

60--

-

-

-

-

65-

-

-

-

-
12.5/ 

2.0 v 
WHITE SANDS MJSSJLE

7

~GE 70
-

JOB NAME/NUMBER TEMP. TEST FACIUT} 

BORING NUMBER WSTF-SB05 

DATE DRIU£D 3L26L95 

DRILLING I.IETHOO HSA 

DRILLED BY STEWART BROS.. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO. 95038815 

DRAM~ BY: Rlol. PAGE 2 OF J 



GEGLJC 
UNiT 

BASE CE 
UNT 7 

BM£ CE 
UNT IS 

UNT 9 

-

U :~(::L=C:C GESCRIPTIO~J 

Start· 
::;t')p: 

BORING RECORD 

70-

-

-

-

75--jTim~rSY~~~SIW~~--t-~-+~4-~'\~~4-~~~--~~_w~~W-~~ro LEAN ClAY: SYRS/3, REDDISH BROI'IN. HARD, Cl 1\\ 75 -= LOW TO NO PLASna TY, FEW CAU01E NODULES ~ \ \ _ 

-

?7S _f-liro'iir'AiALir'iiO£::CpiTi[lj"7.:""""'7n7'<.s"FE:TI"ET.--------+--___.j~~_.:t 1---+--~--+~!...1 WSW-~ ~75 -
wsw-~2075-

- -

80- 80-

- -

- -

-

- -

85- 85-

- -

--
--

--

90- 90-

-

--
--

--

95- 95-

--

--
--
--

1---__j 1 00 - 100-

--
--

--

--

105-~--------~--------~----~~~~~~~~~~~~~~----
[2:] QjE cONnNuous AUGER SAMPlfR -----wATER TA91..£ (ni.IE Of' BORING) WHITE SANDS MISSILE RANGE 

105
-

~ STANDARD PENETR•nON TEST L- JOB NAME/NUMBER TEMP. TEST FACIL ~ ~ ~ LABDRA TORY TEST LOCA nON fJ/. l l 

c:J UNOISTLRBED SAMPI..£ + PENE1ROWE:TI:R (TONS/SO. FT.) BORING NUMBER 

OA TE ORILL£0 3L26L95 
WAfER TABLE (2~ HOURS) NR: NO RECO~Y 

ORILUNG I.IETHOO HSA 

DRILLED BY STEWART BROS .. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRA'MNG NO 95038815 

ORA'MN BY: RIL PAGE 3 Of' J 



GEOL'JG 
U~ll T 

~~CF 

lHT2 

~ 

[2::] 

~ 

c=::J 
---. 

BORING RECORD 

-DEPTH U T~GLC<~: ,,:_ DE3CRIPTION 0 
':J _j -

(FEET) 6 - 0 <( 
lll u 

_j 

Start: 0 u... u 
Stop: w i7i I 

,::;:: lll Q_ 
<( <( z _J 0::: 

:::> u (_) 
GROUND SURF ACE: 

0 GRA~L FILL Fl 0.5 
. 

- POORLY GRADED SAND: 7 SYRJ/3, DARK SRO'M'l, SP 
FiNE TO MEDIUM GRAiNED. LOOSE. IOITH 1% 

- GRA~L (5-IOMM) 

-

-

5- BECOMING 10YR6/4, UGHT YELLO\OISH BRO~. SW " ~RY LOOSE, FlNE TO COARSE GRAINED 'M TH 
~ 

- Jr. GRA~L ' 0 "& . 
- ~ 1 . . .. · . 
- . ..• 

* .. - . . .. . 
10- WITH 57. GRA~l (15MM) 0 . . 

·- ;• 

to .. : 
-

0 •• 0 . - . .· . . 
- "''"' 

15- 0 ,6. 

•• 0 . . -
0 .. . 

- .. . . ... 
- f- o • .o• .. . 0 

- ... 

r- 0 JOL GAS 

PPIA < _!_2_ 

2 • 0 8 10 12 14 16 18 

I 
0::: 
w 
m 

I 
2 
:::> 

I 
z 

'3A~~PLE 

(_) 

z >-
- 0::: 
0 w 
<( > w 0 
0::: u 

w 
0 0::: -u... 

2.0 

1.0 / 
'" 1 
I'/ 

'" 1/ 

1.0 

I 
I 

8A(k':;P:X..~D 

~ SOIL _·_·1_ ;.?;_:~,.~ 
Q_ 
w AIR· _' _1 _ :-'CI.,.i 

0 

o-
-

-

50 5-

-

-

-

-

10.0 
10-

-

-

15.0 15-

-

-

•· . 
20 LEAN QAY W/ SAND: SYR4/6, YEllO'MSH REO, Q 

~ 
1

/22 = 

--tu'MfmvwR"ilNn.~li.Tr.:y;:'ilii'~iiii:i"~--;;;--H.,.:-H+-Hl-f-t-4--l---f---1-1--l--~---tffo~o WSlF -5806-2017 · zo-

1

/25 
- SOfT TO MEDIUM DENSE, 10% SILT, 15!1: FlNE TO -

MEDIUM SAND 
--

1.0 
--
-- ~ 

25 v.£U. GRADED SAND: l.SYRS/6. STRONG BRO~. sw --1~~~~<&.m.-~M7.ocmN~~~~~--~~~+-~~-+~~+-t-~~--t--t~zs~.o WSlF-~-~2 25~ 

11
2.0 = .. 

- LOOSE, FlNE TO COARSE GRAINED, WITH Sll: •o: 
GRAVU. (5-I().IIA), 2% CAUO€ NOOIA£5 ·". - . . . . 

- ·. 
0 . ... - 0 .. . 

3o- ' 0 . . 
0 & 

- .. . 0 . 
- .· 0 . 
- .... 0• . 

0. q, - . .. . 
35 ---O.E CONnNUOUS AUGER SAWPUR -- WA 1ER TABLE (nWE OF BORING) -

STANDARD PENETRAnON TtST L LASORA TORY TtST LOCA nON 

UNDISTURBED SAMP\.E + PENE TROMErrR (TONS /SO. FT.) 

WATER TABLE (24 HOURS) NR: NO RECO'<f:RY 

1.0 
-

-

30.0 30-

/

2.5 

1.0 

-

-

-

-

WHITE SANDS MISSILE 
3

~GE 35 
-

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NUMBER 'ffSTF-SB06 

DATE DRILL£0 3(_22(_95 

OR1LUNC METHOO HSA 

DRILL£0 BY STEWART BROS. 

LOGGED BY LLYI. 

CHECKED BY D.J.K. DRAI'IING NO. 95038816 

ORA~ BY: Rio«_ PAG( 1 OF 3 



BORING RECORD 

GEOLOG DEPTH 
c,o :>.JIL CAS SAM?L:: .:-::: '.~ ,.:... -:;"" : 

U~J!T 
Ll T~OLOGiC DESCRIPTION .) 

I(FEET' 
_j - '_] PP\A X: _I_·J_ 

6 
~ CJ 

I 
(_] 

<( 
~ 2 4 6 ~ 'Q '2 14 16 18 

ill u z 
'jtart 

- () i I 
0 >- 8A0< :,s:(QIJNO 

0 '~ a:: - - a:: <( 

:3top: w en cL I 
w w w Oll\.4 REACi~.c 

u_ Vl CD a:: > I 
- <( <( :::2 0 1- SOIL _'_)_ OP~ 

z _j a:: u Q_ 

=> u (_] 
=> g w w AIR· • 0 

~~=y 

35 
GROUND SURF ACE: z u_ a:: 0 

ONE COBBLE IN EXCESS Of O.J FEET DIAMETER sw .. 2.4 35-
·-

. ,, 
~ 

1/ 
-

- ., ."'. -

-
LO 

-? • • -. 
- I /27. CALICHE NODULES . 6'• ... -

40-
. .. . . . 40.0 

4-Q-
? • 2.5 

- . • 

1/ 
~CE 

g . . 10 -

II'POt -
.. . "' 

UtiT J 
. ~ 

-

no ' . '1\U.L GRADED SAND: I OYRS/6, Ylli.O'MSH BROI'rN sw --.. -

LOOSE FlN( TO COARSE GRAINED, 'M lH 3% 
? . 

- .. . LO 
GRAvtL (UP TO 101.11.1) • • 

-

45-
. 45.0 

.o' I;J 45-2.5 

- ••• 0 

1/ 
-. LO 

- • ? . . -. ~ • • ? 

-
••oo • ? 

-

- ,.· 0 
10 -

50-
. 50.0 . 50-. ,. ' I -

b! 0. 
LO -

- , -
p . 52.5 

-
.. . 

II . . -. ~ 
- ~. 0 

LO -

55- o- :·. 55.0 

~CE 
. • 1/ 

55-
BECOUING SIL IY, INCREASE IN COARSE SAND TO 

01 
- .. 

OOl 7% AT 57 FEET ·. ·" LO -

57.0 
SN WSTF-S805-2057 

LEAN CL4Y: IOYR7(3. 'offiY PALE BRO'MI Q 

~ 
57.5 ' -

- S11ff. 20:1: SILT, NO PLASnarr. SYR5/~. • 

1/ 
-

REOOISH BRO'MI AT 58 FEET 
- LO -

'-B 60 ~ 
WSTF -S805-2060 

~· 
POOU GRADED SAND: 5YR5/6, YELLO'MSH RED. SP ,--r 60-

61.0 MEDIUM DENSE, FlNE GRAINED WS1T -SBO&- 2061 

LEAN CLAY: 7.5YR7/~. PINK, \ffiY Sflff, lOX ct. 

~ 
LO WSTF-SB0&-2062 -

~7 
- CAUCHE NOOLUS At() IQ-15X SILT, ROOT -

I.IOLOS 
62.5 

- v -

-

~ 
LO -

65- loin NOOULES AT 65 FEET 
65.0 

1/ 
65-

- -
LO 

- -
67.5 

- ~ t/ 
-

- LO -

70 
70.0 70-

[2J CWE CONnNUOUS AUGER SAWPU:R --- WATD! TAIIL£ (nWE Of BORtiG) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FAC/UTl 

~ STANDARD PENETRATlOH TEST L LAilORA TORY TEST LOCA nON 

C:=J UN DIS ruR9ED SAliiPlE + PENETI!OioiETUI (TONS/SO- Fl',) BORING NUMBER WSTF-.c:mnR 
-- WATER TAIIL£ (24 HOURS) NR: NO RECO'ot:RY --. DATE DRILLED 3/22/95 

DRIWNG METHOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

D-4ECKED BY D.J.K. DRAWING NO. 95038816 

DRAWN BY: Rlotl PAGE 2 Of' 3 



BORING RECORD 

GEOUY_, OEP'f..J z FlO SOIL ,~A~ ,;.:.'.1?\_::. ::::\1 :. :: .. 

UNIT 
Li ~ ~'~~ ~~::;1 1-= ::,:::~c~ P T!O~~ 0 

-

(Fi=""["l) 
_j - i.J PPU X ~ 
- ,__ 

0 0 <t 
(_) 

Vl 
_j 2 4 5 8 10 12 14 •.6 '8 z u 

i r Start 
- u 

I 
0 >- 3ACKGP,-:·l.~""C 

0 
u_ Cl:: 
Vi - Cl:: <t 

Slop w I w w w JV\~ ~::~c.~,s 

- Vl Q > 
u_ CD Cl:: I 

z <t <t :::;;: 0 ;-- SOIL _'_)_ ::>~y 

_J Cl:: u Q. 

:::> u ::J 0 w >IR _'_J_ :':Dy 

SROUNO ~URFACE 
0 - w 

70 
z u_ Cl:: 0 

SAME AS ABO'>'( CL 

~ :I 70-

-

r::f 7(1! 

1.0 
-

-
725 

-

730 
POORLY GRADED SAND: II 

IS1f-sao&- 207 J -
I OTR7 /6, YELlOW, V!:RY SP 

r:: al:f! 
- LOOSE. FlNE GRAINED iO 

75 

-

LEAN QAY: 7.5TR4/4. REDDISH BRO""" STIFF 
75 0 WS'IF- sao&-2080 

Q \~ 
75-

i,Hrg 
758- NO PLASTICITY. IN rERBEDOEO 'M TH SILT.' IO!Rl /3 II 

OA/OC 

V!:RY DALE BROWN 7 SP 1.0 
-

- POORLY GRADED SAND: 1DTR7 /6. YELlOW, V!:RY 
LOOSE. FlNE GRAINED 77.5 -

- I -

- 1.0 -

80 
80 0 

LEAN CLAY: 75YRS/4. BRO""", STIFF TO Q 

~ 1/ 
30-

- CRUMBLY, NO PLASTIOTY, Mn NOOULES IN PART 
CALICHE NODULES IN PART ' 1.0 

-

-
82.5 

fOTAL DEPTH: 82.5 FEET 
82.5 WS'IF-5806- 2081 -

- -

- --

85- 85-

--

--
--
--

90- 9C-

--
--

--
--

95- 95-

--

--
--

--
100- 100-

--

--
--
--

105 RANGE
105

-
I2:::J CWE CONnNUOUS AUGER SAMPI..fR 

--- Jfli/TE SANDS MISSILE -- WAlER TASI.£ (molE CIF BORING) - JOB NAME/NUMBER TEMP. TEST FACIUTl 
~ STANDARD PENETRA nON TEST L LABOR A TORY TEST LOCA noN 

c=J UNDISTURBED SAMPlE + PENETROMETER (TONS/SO. H) BORING NUMBER WSTF-.C:RD6 

-- WA lER TABL£ (24 HOURS) - NR: NO RECO~Y 
- OA TE DRILLED 3{_22{_95 

DRILLING IAETHOD HSA 

DRILLED BY SlUiART BROS. 

LOGGED BY LLW. 

CHECKED BY D.J.K. DRAWING NO. 950.)8816 

ORA~ BY: RML PAGE 3 Of' 3 



BORING RECORD 

PDt.,.t X _J_:J_ 

2 4 6 3 lQ 12 14 16 18 

I 
o-

-

-

-

-

5-

-

-

iO-

-

-

-

15-

-

-

-

20-
WSlT-5807-2017 
OA/OC -

-

-
30-

-

-

-
-

WHITE SANDS MISSILE RANGE 
35

-
JOB NAME/NUMBER TEMP. TEST FAC/UTl 

BORING NUMBER WSTF-SB07 

DA Tt: DRIU£0 JL27(J.S 

ORIUJNG t.IETHOO HSA 

DRIU£0 BY STEWART BROS." 

LOGGED BY Ll.W. 

CHECKED BY O.J.K. DRAWING NO. 950J8817 

DRA'M-4 BY: RML PACE I Of" J 



BORING RECORD 

GEOL-:JG. DEPTH z F·O S~!L GAS SAMPLE :..: :. I,~ :... ::::"" 

L: ThOLOGIC DESCRIPTION 0 
~ 

UNIT _j CJ PP... X _1_0_ 

(FEFT) 6 >= 0 0 
<{ _j 2 • 6 8 10 12 14 lolj 1.13 z IJ] u >- 8ACKCRC<J'<D 
- 0 

Start u_ u a::: 0 a::: <{ 

Stop: ~ i?i I w w w 0'-."" .;-'[A::I~G 

u.. U1 Q_ m a::: > I 
<{ <{ ~ 

0 ,__ SOIL~ .:lc'A 

z _j a::: ::l 0 u Q_ 

::l u 0 c::: w w AJR: _: :_s_ ,"" 
GROUND SURFACE: 

z a::: 0 
35 

SAME AS ABOVE SP 2.5 35-
-

1/ 
-

- -

-
30 

-

- -

40- BECOMING LOOSE TO DENSE. FINE TO !.IEDIUt.l 
40 0 40-

GRAINED. 1;;: GRA\U (5t.lt.l), 5;;: CAUCH£ I - NODULES -
3.0 

- -
BASE~ 

42.5 

I.JIP£R - I UIIT J 
-

44.0 
SAND: 7.5'1R 6/4. LIGHT BROWN. VERY 

3.5 
SW-St.l ~ - -

45- LOOSE. 10:0: Slll /FINE GRAINED SAND, 
. 45.0 

BECOMING WEll. GRADED SAND 'MTH SILT. 
.o# O> 

II 
45-

- 10YR5/4. 'I'ULO'MSH BRO'ftt.l, VERY LOOSE. FINE .. ., -
TO COARSE GRAINED. 10:>: SILT, 10% GRAVEL 4.25 

- (SM) 
• 0 0 . -

47.5 
. I 475 

- SANOY LEAN ClAY: 75YR5/4. BRO'ftN. SnFF CL 

~\\ I 
-

TO HARD. NO PLASnOTY. 35% FINE TO COARSE 

49 0 SAND. 1% CALICHE NOOULES. FEW ROOT f.lOLDS 2.25 -
SILTY SAND: 75YR6/4. LIGHT BRO'ftN. VERY SJ!.j I so- LOOSE. FINE TO MEDIUIA GRAINED. 15% SILT. I 

50.0 50-
POORLY GRADED I - I --j 

I 3.0 

- I -

52.5 
52.5 

·- POORLY GRAIOEO SAND: 10YR6/6. BRO'ftt.IISH SP :/ YEUOW. VERY LOOSE. FlNE TO COARSE SAND. 
-

- 'MTH 7% GRAVEL (5-15Mt.l) 3.6 -

55-
55.0 

~~ I 
55-

-
I 

-
LNTJ 

3.0 

57.0 
ISlF-SB07-20S 7 

LEAN CLAY: 75YR5/4. BRO'Ml. HARD. CL 

~ 
57.5 

-

- 15:>: SlLT /FINE TO lA ED lUII GRAINED SAND. 

1/ 
-

~5(1 
ROOT MOLDS 

- 1.75 
IS1F-SB07-2059 -

59 5 
60- POORLY GRAIOED SAND: 7.5YR5/6. SnRONG SP 60.0 

UIIT I 
BRO'Ml. VERY LOOSE. ~E GRAINED SAND I 

60-

610 
LEAN CLAY: 7.5YR5_!4, BRO'ftt.l. HARD. CL 

IS1F-SB07-20fSO -

~ 
1.75 IS1F -SB07-2all 

- 15% SlLT OR FINE GRAINED SAND TO WEOIUW -
GRAINED SAND t.l0m£D WITH CAUO£ co.tENT 62.5 

'"' 7 
- AND NOOULES I 

-

64 FEET. 2.5YR7/2. UGHT GRAY, LEAN CLAY 1.7 - 'MTH CAUOiE NOOULES AND ROOT t.KWS 

~ 
-

65-
\ 65.0 

\ II 
65-

- -
4.0 

- 67.5 
-

- ~ 
2.5 -

-
4.0 I -

70 
I 70.0 70-

!2:J CME CON 11NUOUS AUGER SAWPLER --- WA 1l;R T A8..E ( l1ME OF BORING) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FACILrri 

~ STANDARD PENETRAnON !'EST L LASalA TalY !'EST LOCA nON 

c::J UNOISnJRBED SAMPI..£ + PENETROMElLR (TCNS/SQ. FT.) BORING NUMBER WSTF-.c;B07_ 

-- WA T'ER TABLE (24 HOURS) NR: NO RECO'<ERY - - DATE DRILLED 3/27/95 

ORILUNG METHOO HSA 

DRILLED BY STEWART BROS. 

LOCCEO BY LLW. 

CHECKED BY D.J.K. DRAWING NO. 95038817 

DRAWN BY: RIM_ PAGE 2 OF 3 



BORING RECORD 

GEOL JC. DEPTH 
U~<IT u-:-HOLCGIC DESCRIPTION 

z 
0 

no SOil CAS SAMPLE 
PP"' < _1_0_ 

\NT 9 

...J 

(FEET) 6 
V1 

t= 
<{ 
u 

(.) 

0 
...J 

(.) 
2 • 5 8 10 12 ,. 16 18 

I 
~ >-0 

8ACKCRCX;NQ 

:;tart: 0 
Stop· 1:::1 

c;: 
i7i 

u 
I 
CL 
<{ 
c.t:: 
(.) 

5 OW REAC "-lC <{ c.t:: 
w w > 

~ SOOL _1__Zi_ ocv u.. (j") 

z <{ 
c.t:: I 

0 ..... 
u CL 

GROUND SURFACE: ~ AIR· _I "_5_ PP~.< 
70-15~~~-----------+~~~~h+~~~~~=+~~~~--

...J 
::::> u 

0 - w w u.. c.t:: 0 

= ""' " '"'" ~~~ :! 2.5 1'/ 
70

-:: 

ns 1\1\ '---+--1'--V-1-~72'"'.5~ wslF-5807-20n -

CL 

- SiLTY SAND: IOYR6/4. LIGHT YELLOI'IlSH BROWN, I ' 
Vt:RY LOOSE. FlNE TO ME01Ut.4 GRAINED. 20:1: I v5 

- SILT. POORLy GRADED I I u5 

I I iz.o/ 75.o 

I I 2.0 II 

~ \ ,,1/"' 
80--~~~~~~~----------~----~~+-~-+~~~-t~J--+--~~8~0.~0 

TOTAL DEPTH: 90.0 FEET 

75-
StU. IO'Yll6/4. LIGHT YELLOV!lSH BROWN, Vt:RY 

- LOOSE. 75 TD 77.5 FT. 

-

$1.1 

LEAN ClAY: SYRS/4. REDDfSH BROWN. snFT TO 
- HARD. WAXEY. t.4n STAINING 

Sl 
78.0 

-

-

-

-

85-

-
-

-
-

90-
-

-

-
-

95-

-

-

-

-

-

-

75-

-

-
WSlF-5807-2078 
WSW-5807-207'9 -

-

80-
-

-

-

-

85-

-

-

-

-

90--

-

-

-

95-

-

-

-

11------1100 - 100-
--
--
--
--

105-~--------~---------L----~~~~~~~~~~~~_L_J __ __ ~ OoiE CONTINUOUS AUG£R SAMPLER - _---WATER TABU: {TillE ~ BORING) 1fHJTE SANDS AIJSSJLE RANGE 
1 
OS-

~ STANOARO P£NETRATION TEST L LABORATORY TEST LOCAnON JOB NAME/NUMBER TEJIP. TEST FACJUTl 

~ UNOISnJRBEO SAI.IPl£ + P£NETROIIE'TER {TONS/SQ. FT.) BORING NUMBER WSTF· ·SB07 
WATER TABU: {24 HOURS) NR: NO RECO"f:RY 

DATE DRILLED JL27Lss 
DRILLING METHOO HSA 
DRILLED BY S!IWART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRA'MNG NO. 950381317 

DRAWN BY: Rloll PAGE 3 Of' 3 



BORING RECORD 

GErJLOG DEPTH 
7 r-10 '3()L GAS SAMP~:: ::1~1,4:.::: .. ~ 

UNIT U Te<OV)GIC GESCRIP TION ,s 
(FEET) 

_j ,:= 0 PPU X J..QQJJ 

6 < 0 
_j 2 4 6 8 10 12 14 16 18 <.:) 

Vl u >-- z 8AO<CROIJN0 

';tart: 0 ':::: u a: 0 a: 
Stop: w Ul I w w 0\tt..4 RE.$.QING 

G: Ul Q CD 
<( > I 

< <{ :::;; w 0 ...... SOL ....1_2_ CPI,j 

z a: u 
_J a: ::J 

Q 

::J 
w __;__]____ ;:: oy 

GROUND SURFACE. 
u <.:) z 0 a: w AIR 

0 

0
o5 ASPHALT: 

u.. 
ASPHAL 

1/ 
o-

- SILTY SANO: 7 5 YR ~ /4. BRO~. LOOSE, FlNE TO SM 
r I MEDIUM GRAINED. WlrH 1:; GRA'-U (5Miol), 15% 

-
- SILT. POORLY GRADED I -
- I 2 I 

I -

- I 
I 

-

5 - BECOMING \\£U GRADED SAND. 7.5YR4/4. BRO'IIN ~ I• 
5.0 

2.5 s-
- LOOSE, FlNE TO COARSE, V!1rH Jr. GRA'-U (UP sw b ·~ 

:! 
TO 15MM) MOIST . f.1 f 

-

- -

-
~ 100 JO 

.r. -

- • 1-.·1: -
10-

BECOMING 1 OYRS/6. BRO'M-liSH i'TI.LOW. 0 f. 10.0 
10-1.0 

- VERY LOOSE, FlNE ro COARSE GRAINED, b .. 

/ 
llolTH 10~ GRAVEL (ISMM), MOIST 1e ool: 

-

-
0 J:.,. 2.5 

-

- . . 
:I ;-. -

- .... ~ 
.I .$. 

-

15-
15.0 

·~ J. 2.5 15-

BASE fX -

I UNIT I 0. t• -
17.0 

WSlr-5808-2017 
SANOY LEAN QA'I': 7.5YR6/6. BROWNISH YEUOW. Q 

~ 
OA/OC -

- SOFT. 30% FINE TO COARSE SANO 
15 

-

- -

20-
20.0 20-

20 TO 21.5 FT .• FlNE TO COARSE GRAINED 

~ I 
- SAND -

- 21.5 FT LEAN QAY. 75YR5/6. STR~G BROI'IN, 
LOW PLASnOTY, SnFF. MOIST 

-

-
2.25 

-

BASE fX - -

UNIT 2 25 
25.0 WS1r -5808-2025 

\\£LL GRADED SAND WITH GRAVEl.: 5YR5/6. sw .. 

I 
25-

- YELLO'MSH REO, LOOSE TO DENSE. nNE: TO .0': 
COARSE GRAINED WITH 15:11: GRA'<f:L (UP TO 

-

- 2Sioll.l), CAUD-lE IN PART fo ·" • . -. 0 • 2.0 
- . . . -

" 0 

UPf'Ot - ... . 
UNIT l 

. 0 • -. 
30- 'II, ':. 

30.0 
30-. 

I 
-

. & .. -
0 .. 

-
. 

CAUD-lE C[I.IENT AT 32 F'T. •• 0 

-. 2.5 
- .•• 0: -

- 0 • q, -. 
3~. 

.. 0 35.0 

CZJ --- WHITE SANDS MISSILE RANGE 
35-

CloiE CON nNUOUS AUGfR S.WP\..ER -- WATER TABlE (nloiE Of' BORING) - JOB NAME/NUMBER TEMP. TEST FAC/L/Tl 
~ ST ANOAAO PENETRA nON TEST L LABORATORY TEST LOCAnON 

c:::=::J UNOIST\JRBED SAMPlE + PENETROWETER (T~S/SO. n.) BORING NUMBER WSTF-SBOB 
-- WATER TABlE (24 HOURS) NR: NO f!ECO\'ERY -- 3/23-24/95 DATE DRILLED 

DRIWNG MET'HOO HSA 

ORIUED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRA....,NG NO. 95038818 

DRAWN BY: Rloll PAC£ I Of' ' 



BORING RECORD 

GEOLOG. DEPT-I 
z r.o ")OtL :;As ~~ 1.1PLC: :::~'.' ~=-~ ~ 

UNIT 
LITHOLO<:~IC DC: SCRIPTION 0 

(FEET I 
_j - (_J PPU X: __I_QQ_O 
- ~ 0 t;) 
0 < _j 2 4 6 a ~ !J 1 2 ! 4 16 18 
(/) u r .;:'; 8ACKGP0UNO 

Start· 
- u 0 >-

0 ·~ 0:: 
Vi 

- a:: < 
Stop: w I w w w JV~ .:(E Al)1~iC. 

- 'f) Q_ > 
':::: aJ 0::: I 

< < 2 0 r- S·'Jil. ~ i-:JP'-4 

z _j 0:: :J g u Q_ 

:J u (_J w w 41R ____1_2_ D p lrr,j 

35 
GROUND SURFACE: 

z '-'-- 0:: 0 

POORLY GRADED SAND: 75YR.7 ~4. PINK. DENSE. SP 2.5 35-

- FINE TO MEDIUM GRAINED WITH 0.5% GRAYfi 

1/ 
(SMM). 7r. CALICHE NOOULES. (UP TO 2DI.IIol) 

-

- -

-
2.0 

BASE rs 
-

lmR -
lH1 J 

-

40 l'tf:LL GRADED SAND: ?.SYRS/4. BRO~. DENSE. 
. 40.0 

sw , 0 2.5 40-

- FINE TO COARSE GRAINED WITH 2% GRAVEL . ~ 

1/ 
(SIAM), LOOSE AT 42.5 FT ~ 

., . 4 
-

-
.. 

0 ·~ 
0 ,_±.li 

-

- • o-
~· -

- . ·. • . 35 
0 ~ 

-

45-
. 

.O>' ? 

45.0 
2.5 

4.5-

-
. t •• 

1/ 
. 4.5 

-

- 0 0 . . 
47.5 

. r-ill 
-

- LEAN CLAY 'MTH SAND: 7.5YR5/6. STRONG CL \\ 
48.5 BRO~. VERY STIFF, NO PLASTIOTY 'MTH 1::; 

-

- ~GRAVEL (5-IOMMl. 15r. FINE TO COARSE SAND J S? 2.75 

POORLY GRADED SANO: 75YR5/6. STRONG 
-

so- BRO~. FINE TO MEDIUM GRAINED WITH 2::; 
50.D 50-

GRAVEL (SIAM), VERY LOOSE 11 - 7 
-

- 52.5 
-

- I/ -

- 8 -

55-
55.0 

I/ 
55-

- \ 100 
-

-
BAS£ rs 10YR5/6. YELLO'MSH BROWN, 5% GRAYfi (UP TO 

57.5 
-

1.0'8 - 351.1M) AT 57.7 fT 

1\ 1/ lH1 J 

-

59.0 LEAN ClAY: 7.5YR5/4. BRO~. I.IEDIUII STIFF, 
300 liS1F-saoe- 2059 

CL [\'\ 
-

l.IIT 5 60- NO PLASnOTY 40% SILT 50.0 liS1F -saos-~ 

lH1' 
SUY SAND: 7.5YR6/8, REDDISH YELLOW. ~ I ~ v 60-

51.0- VERY LOOSE. FlNE GRAINED. POORLY GRADED 
liS1F-S80S-2061 

[\30::; SILT • j CL 

~ 
500 liS1F-S80S- 2062 -

l.IIT 7 
- SANDY LEAN ClAY: 7.5YR6/4, UGH BRO~. 1\ 62.5 

-

- VERY STIFF, NO PLASTIOTY, ROOT t.IQOS. 30% 

II FlNE TO I.IEDIUI.I GRAINED SAND, 1% CAUO£ 1\ -

- NODLUS 64-66 FT. 1'"' CAI.J01£ NCXlU.£5. 1000 

NUMEROUS ROOT IIQOS 

~ 
vv -

65-
65.0 

v 1.0 
65-

- I< 

1/ 
60 

-

- "' "' ~ 
-

- ~ ~n 
-

-
900 -

70 
70.0 70-

~ Ct.j£ CON TlNUOUS AUGER SAUPLER --- WAI[R TAB.£ (nlol£ ~ BORING) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FACIL/Tl 

~ STANOARO PENETRATION TEST L LABORATORY TEST LOCA nON 

c::::::J UNOIST\JRBED SAWPl£ + PENETROMETI:R (TONS/SO. n.) BORING NU,MBER Jf.c:TF-.C:Rn/1 

-- WA T£R TABLE (24 HOURS) NR: NO RECO'<£RY - - DATE DRILLED 3/2J-24/95 

DRIWNC IAEniOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY D.J.K. DRAWING NO 95038818 

DRAI'IN BY: RUl PAGE 2 OF 3 



BORING RECORD 

GEOLrJC DEP'r-< 
7 

;-,0 )OIL -:;.1':) ';A~.1P!_:: 

UNIT 
:'-, ;"H.::L':JG:C c~:::,c:RIPTIGN 0 

..::;; ::: '. ~ :.. ::::) ... ~ 

(_) 
"

0
" X ~8 

-

(FFETj 
_J ,c= - 0 

I 
0 <( 

(..) 
_J 2 • 5 g I 0 12 14 , 6 18 

Vl u z 

)tort 
- u I I 

I I 
I I - >-- 9A.0<GFfO\JNO 

u.. 0 

Stop 
0 

Vi 
-

! 
I I 

I 
Ct:: <( Ct:: 

w r 
I 

w w w C)\..'~ ;;>[A,["··.; 

- Vl CL I 
> 

LL m Ct:: _._ 
<( <( I ::;: 0 ~ SO<L _u_ PDy 

z _J Ct:: 

I 
u 

~ u () 
~ 0 w CL 

AIR ~;Jp~ 

GROUND SURF ACE: 
- w 

70 
z u.. Ct:: 0 

LEAN CLAY. 2 5Y6/2. LiGHT BRO'M-liSH GRAY, CL 

~ l~ 
1 2.5 70-

- HARD. NO PLASTICITY 

1/ 
-

900 -

"""" 
,lli -

BASE rE - ~ I 

lHT 7 v -

74.0 
SILTY SAND IO'IR?/3, vt:RY PALE BRO'M-l, 

1750 WSlF-SBOI!-2074 -
SM 1\ f\'\ 

75- FINE TO MEDIUM GRAINED, vt:RY LOOSE, POORLy 75.0 

"'GRADED I CL 

[\~ 
I 1 1/ 75-

- LEAN CLAY: 7SYR5/4, BRD'M-l, HARD, LOW 
PLASTIQTY / IJ{)O -

no 
POORLY GRADED SAND: 10YR6/4-, LIGHT YELLOW- SM 77 5 -

SASE rE - ISH, BROWN, FINE TO IAEDIUIA GRAINED ~y 1/ I 2.5 

lHT a LOOSE ' 

1/1 

-

lHT9 
79.0 

LEAN CLAY: 7.5YRS/4, BROII.N, STIFF, LOW 
1000 WSlF-SOOI- 20 79 

CL 

~ 
WSTF-5808-2080 -

80- PLASTIO TY, I 07. SILT ~ 
1 80-

- 0.0 -
- ~ 82.5 

TO f AL OEP TH: 82.5 FEET 
82.5 -

- -

- -

85- 85-

- -

- -

- -

- -

90- 90-

--

--
-·-

--

95- 95-

--

--

-

--

100- 100-

--
--

--
""'" -

105 

C2:J OoiE CONTlNU()JS AUGER SAMPlER --- WJITE SANDS MISSILE RANGE 
105

--- WATER TASI.£ (nW£ OF BORING) - JOB NAME/NUMBER TEMP. TEST FACIUT"J 
~ STANDARD PENET'RATION TEST L LABORATORY TEST LOCA nON 

c=:J UNOtST\JRBED SAMPI.£ + PENETRCI.IEl[R (TONS/SO. FT) BORING NUMBER WSTF-.~RnR 

-- WA lER TABLE (24 H()JRS) - NR: NO RECO~Y - DATE DRILLED JL23-24L9s 

DRIWNG METHOO HSA 
DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO. 95038818 

ORAW1N BY: RI.L PAGE 3 OF 3 



CEOLOG. DEPTH 

U~JIT i(FEET) 
Ll THOLOGIC OE';CRIP TION 

Start: 
Stop· 

BORING RECORD 

z 
0 

=::! ~ 
(:J <{ 

Vl u 

8 ~ 

!_) 

0 
_j 

u 

FtD SOIL GAS 

PPIA < _I_Q_ 

2 4 5 8 10 12 ,. 16 !8 

I - Vl 
':::: <{ z __J 

::> u 

I 
Q 
<{ 

er: 
(_) 

GROUND SURF ACE: o---r~~~U~~~~~E~D~S~~~o·-r7.~5~~5/~4~.~8RRtO~~~. M~OiiS~T~.-t--s.swy--t~:-t-t-t-t-t-t-t-t-t-t-~~_f~~~::~-----
LOOSE. FINE fO COARSE GRAINED 'M lli 2% ~ • 

0 
o-

BASE fJ' 
IHT 1 

1HT 2 

-
GRAVEL (5 TO 10MU), 3!!: GRAVEL (UP TO 20t.AU) 

-

-

-

5-
-

-

-
-

10-
BECOMING 10~6/6, BRO~ISH YELLOW, VERY 

- LOOSE, MEOIUU TO COARSE GRAJNEO VII TH 
10:>: ~AVEL (UP TO 20MIA) 

-
-

-

0 • 0, 

.. 0 .. 
0 •• 

. . 
"' 0 . 

·•o ~ .. 
• 0 

0 •• 0 • . . 
0 '! • 

o,od' 

15- 0 ~·r-t-+-+-+-+-}-}-}-}-}-~---+--~~ 

-
-

-

-

-

-
-

25-
-

-
-

-

'0 •• 0 

0 • OCJ .. 
,o .. 

3o- BECOioltNc 7.5YR5/6. STRONG, '.{RY LOOSE, sw 
- FlNE TO COAASE GRAJNEO, V: GRA..U (51111), 

J:l: CALICHE. NOOULES (51otll), ilEU. GRAD£0 
-

-

-

CloolE CON nNUOUS AUGER SAioiPI.ER 

STANDARD PENETRAnON 1£ST 

UNOISlURBED SAAIPL£ 

WA!£R TABLE (24 HOURS) 

--- WA1£R TABU: (nWE CF B~IHG) 

L LAB~AT~Y n:sT LOCAnON 

+ PEN£1ROWET£R (TONS/SQ. F'T.) 

NR: NO RECO~Y 

BORING NUMBER .,STF-SB09 

DATE DRILLED 3/_25/_95 

DRILUNG !AETHOO HSA 

DRILLED BY S Tt:WAA T BROS. 

LOGGED BY LLW. 

CHEO<ED BY B.J.S. DRAWING NO. 

DRAWN BY: RUI PAGE 1 Of 

-

-

-

-

5-

-

-

10-

-

-

15-

-

-

-

-

25-

-

-

-

-

.30-

-

-

-

-

950.\8819 

J 



BORING RECORD 

CEOLOG. DEPTH - ~1 0 SOiL ,~AS ':;M~\1P!...C :; ::::1.,4:.:;.., ~ 

L1 THOLOCIC DESCRiP Tl ON 
~ 

UNIT 
0 C) ~Pir.4 J.. _1_0_ 

(FEET) 
_J -- >- 0 0 

>-i 
0 <{ _j z • 6 8 1Q 12 14 I 6 18 z 
1/1 u 

T T - I I 
r I - 3AO<GRCLJN0 

Start: ~ u 0 0:::1 
0 - I 0::: <( 

:3top: w 1/1 I I 
I I I 

w w wl 0~ REAOI"'lG 

- 1/1 o__ I m > I u_ 0::: _2.Q_ 
z <{ <{ 

I 
2 0 f- SOIL PD .. 

_J 0::: u o__ 
0 u C) 

::> g w w AIR· ____]_Q___ ;:; ;J ~ 

GROUND SURFACE. z '-'- 0::: 0 

35 W(LL GRADED SAND: 7.5YR7/4, PINK, UOfTLED sw .35-

- Willi WHI TI CAUOiE NODULES AND CE~EN T, "' •• '•o 

II 
LOOSE TO MEDIUM DENSE. FINE fO COARSE ,. ~ 

-

- GRAINED. 27. GRA~l (5 TO lOMM) -.-... 
2.0 

- rJ • ~ -. 
- ? e·• 

~ • c.o. 
-

40- . . 40.0 40-
? ~ 

- . ' 

I 
~ ? • -

-
0 • . .. -. 

-
.; .,. 1.5 

~· -

BASE f7 " ~ 

IJIPER - .. . -
LilT J 

. . 9 

45 SILT: 10YR6/4. UGHT YEUO'MSH BROWN, DENSE. 
45.0 45-loll 

1/ - t:r. GRA~L (5Miol), LARGE COBBLE (80LlM), -
CALICHE NODULES, ROOT MOILDS. CAUOiE 2.0 

- CEMENT AT 47 FT. 
47.5 

-

- I -

- -

so- 50-
BECO!.IING v.t:Ll GRADED SAND: IOYR6/4, LIGHT sw ~· .. 1 - 'I£LLO'MSI1 BROWN, ~RY LOOSE, FINE TO COARSE -
GRAINED Willi 7:r. GRAYft (5 TO SOI.IW) ,! 9 ~ 

- I -
9 52.5 

-
.. . 

? 9 ~ 
-

- ~ jo; 4.0 -

55- f .. ~ . 55.0 . v 55-
Jl 

BASE f7 - . -
LOIER 

~ ,J 4 

LilT 3 - " 
. 

I WSlF-5809-~7 -
57.5 

57.5 

- SILTY SAND: 7.5YR6/4. LIGHT BROWN, DENSE TO SIW v QAir1; 
'.£RY D£NSE. 30!1: 511.. T, fiNE GRAINED SAND. I 

-

- FEW CALIOiE NODULES (31.AI.t), 7.5YR6/4, I 2.0 WSlF-5809-2080 _ 

LilT 7 
LIGHT BROWN I 

60-
60.0 

I 

I 
60-

- I -

I I 
2.0 

- -
62.5 

- I I I -

64.0 
I 1.75 -

SANOY LEAN QAY: IOYR7 {3. '.£RY PAILE BROWN, CL 

~ 65- SnFF TO HARO, .30% SILT FINE GRAMD SAND, 65.0 65-
UOTllEO lll!H 'IH!t: CAUO£, 2.5YR6/2. LIGHT II - BROWNISH GRAY AT 67 FT. -

1.5 

-

~ 
-

67.5 

- I -

- 1.75 -

70 
70.0 70-

[2::J OoiE CONnNUOUS AUGER SAUPl.ER --- WATER TAIII.E (nWE Of' BORI'IG) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FACIUT'r 

~ ST ANOARO PENETRA nON TEST L ~ORATORY TEST LOCAnOH 

c:J UNOtSTlJRBED SAWPlf + PEHETROioiOER (TONS/SQ. fT.) BORING NUMBER WSTF-SB09 
-- WA TIR TAIII.E (24 HOURS) NR: NO RECO~Y - - OA TE DRILLED J/25/95 

ORIWNG !.lETHCO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHEO<ED BY B.J.S. DRAWING NO. 95038819 

ORA~ BY: Rl.l. PAGE 2 OOF J 



BORING RECORD 

GEOLOG. DEPTH - ~="10 SOIL GAS S . ..\~..i~L~ .. :: :: ~. 4 : .. ::; ,. 

UNIT LITHOLOGIC DESCRIPTION 0 '_) PP"' X _1_0_ 
~ 

(FEET) 
_j f= - 0 i 
0 <1: -' 2 • 6 8 10 12 14 

( _) 

:6 IB z I Vl u 
I 1 

- :3ACKSR~r~Q 
- r 

Slarl: 0 LL '-.) 0 
,J::, - 0:: <1: 0'•\.1 qEA.O ~c; 

Slop: w Vl I UJ w > 
LL Vl Q co 0:: -

<1: <1: 0 -'- SOIL _l]_ oo~ 
- 2 >--
z -' 0:: 0 

(_) Q 
::J u 0 

::J - w w AIR· ____2_]__ ::> PV 

70 
GROUND SURFACE: 

z LL 0:: 0 

lEAN QAY V.HH SAND: YOffiED, 2.5YR6/3, Cl 

~ 1\ 1/ 
70-

- LIGHT YEUOWISH 8ROI'YN, AND 75YR6/4. LIGHT 

BASE rs 8ROVYN. 15:1 SILT FINE SAND 3.0 -

LilT 7 -

"" 
72.5 SILT WITH SAND: IOYR7/3. '!fRY PAl£ BRDI'YN, 

725 liS1T -SB09-20n -
73.3-

loll I I f'\ LOOSE, 15:t FINE SAND 1/ 
-

- lEAN QAY: 2.5YR5/3, REDDISH BRO'MI, SnFf 
CL 

~ 
['\ 9.0 

TO HARD. 0.57. CAUCHE NODULES (5 TO IOMY), 

"' 
-

75- 0.1 FT. CAUCHE LAYER AT TOP 
75 0 

1'\ !/ 75-

-
BECOIAING LEAN CLAY INTERBEDDED WITH SILT AT 

~ 15 
-

- 77.5 FT. ~N S T AJNING AT 79 FT 
77.5 

77.5 -

BASE rs - POORLY GRAJDEO SAND: 10YR6/4, UGH! YELLOW- SP I I 1/ 
WSTF-SB09- 20 78 

LilTS 78.9 
ISH BROWN, '!fRY LOOSE, FINE TO ~EDIUII 0.0 WSTF-SB09-20 79 -

GRAINED, lOr. SILT 79 0 

LilT ' 
79.0 1\ LEAN CLAY: S/4, REDDIS~~ BR~~v..~. snFF ro / 

CL -

80- HARD. CAJUCHE NODULES 51.11.1 , ~ojN STAINING 80-
TOTAL DEPTH: 79.D FEET 

- -

- -

--

--

85- 85-

--

--
--

--

90- 90-

--
--
--
--

95- 95-

--
--
--
--

100- 100-

--

--

--
--

105 WHITE SANDS MISSILE RANGE 
105

-
C2::l OoiE CON nNUOUS AUGER SAio4PlER --- WATER TABLE (nwE Of BORING) --- JOB NAME/NUMBER TEMP. TEST FACIUTl 
~ STANDARD F'ENElRA nON TEST L I.-"'!!RA TORY TEST LOCA nON 

c::::J UNOISllJRBED SAWPl.E + F'ENElRDIIETER (TONS/SO. fT.) BORING NU.MBER JfSTF-SB09 
-- WATER TABlE (24 HOURS) - NR: NO RECOIIERY - DATE DRILLED 3L25L95 

DRIWNG IIETHOO HSA 

DRIU£0 BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY B.J.S. DRAWING NO. 95038819 

DRA'M-1 BY: RWL PAGE 3 OF 3 



BORING RECORD 

GEOL0G 7 
;-:) ':.Jll ::.1s ::;,:.,•.1PL:C .: ~ ~.~.:.. .-: ,.< 

DE.0 TH LiTHOLOGIC DESCRIPTiO~~ 0 PP1,4 :( ~ 
UNIT _J ,.= (_) 

I 
(FEET) 6 0 <t: _J 2 4 5 3 :0 :2 14 16 ! 9 (_) 

Vl u 

I f 

I 2 >- S,l,Cl- :.;;c;~"<S 
- I I 

Start: LL u ::r: - 0::: 
0 - - i 

I 
0 w ':',\A G€.1,:':NG 

w Ul I w <t: > Stop: c;:: Ul Q 

i 
CD w 0 

I 
_1_2_ ;c>P~ ! f- SCIL 

- <( <( 2 0::: u Q z _J :::> 0::: w w AiR -~"- ---?~ :::> u (_) I 2 0 0::: 0 
GROUND SURFACE: I c;: 

0 V.UL GRADED SAND: 75YR5/J. BRO'IIN. LOOSE. sw 2.5 o-
~. 

0 

- flNE TO COARSE GRAINED 'M IH 2% GRA Vfi . 

1/ 
(5 ro IQI,jf.l) .o ~ -

-
. 

o; t. -
2.0 

- 0 • q, -
Oo 0 

- .. -
0 •• 

5 - . 5.0 
5 

___, , 6 2.0 

- 0 
.& 

1/ 
-. 

- ~ ~ . . 2.0 "" 0 

- . -
•"o . 

- .. -
• 0 

BECOMING IOYR5/6. 'IEI.lO'MSH BROv.N, VERY 
.. . 10.0 

10- . '0-
LOOSE, FINE TO COARS£ GRAINED, 3% GRA '.U . 

1/ 
BASE rs - (5 TO IOIAt.l) ~ 0 -
IMIT 1 12.0 

~ .. : 
l£AN CLAY 'MIH SAND: 5YR5/6. YELLO'MSH RED. CL 

~ 
-

2.0 
- HARD, NO PLASnaTY. 15% SILT/flNE GRAINED WSTI'-S81G-2012 _ 

SAND, FEW COARS£ GRAJNES OA/OC.. WS,.Y.ill 
- -

15-
15.0 15-

-

~ 1/ 
-

- -
2.25 

- -

BASE
2
rs - ~ -

IMIT 20-
20.0 WSTF-sa to- 2021 

? 
20-

20.5 
SILTY SAJND: 5YR4/6. 'IEI.lO'MSH REO, LOOS£ $lj 

I I -
'MIH 1r. GRAVEL (SMII), 15% SI.T, SOio4E 21111 

--' 

- CAUCHE NOOULES, \\Ell. GRADED 
I I 

-
1-""'ER 2.25 
IMIT J - -

- I I -

25- I I 25.0 25-

1/ 
- I I -

- I 0% CAUCf£ NOOUl£S AT 26.5 FT I -

I I 
3.5 

- -

- I I -
30-

JO.O 
30-

7.5YR6/4, UGHT BROIWI I 

1/ 
- I I -

- I I 
-

2.0 
-

I I 
-

- -

35 
I 35.0 35-

12::1 CIAE CONnNUOUS AUGER SAUPL£R --- WA Tl:R T A1!1.E ( nwE Of' BORING) 
WHITE SANDS MISSILE RANGE --

JOB NAME/NUMBER TEST FACIUTl - TEMP. 
~ STANDARD PENETRAIION TEST L ~A~Y TEST LOCAnOH 

c=:::J UNOISTIJRBED SAWPI.£ + PENETROWETER (TONS/SO. n.) BORING NUMBER WSTii"-.~8 10 
-- WATER TABl£ (24 HOURS) NR: NO RECOII'ERY - 3i2W5i95 - DATE DRIU£0 

ORIWNG METHOO HSA 

ROBERTS/SCHORNICK DRILLED BY STEWART BROS. 

& ASSOCI A TESI INC. LOGGED BY LLW. 

EN'<1RONMEN T AI. CONSULTANTS CHECKED BY 0 J.K. DRAWING NO. 95{)38.01 820 
3700 W. ROBINSOH 

N~~~~~~~~~73072 ORAWJII BY: Rt.ll PA.GE I OF 3 



BORING RECORD 

GEOLOG OEP TH 
UNIT 

(FEET) 
Ll THOLOGIC DESCRIP T:ON 

__J -

~ 

0 
C) -,_ 
C) 

lHT e 
lHT 7 

0 <( 
Vl u 

_j 

- u Q 
u._ 

l7i -
w I 
- Vl Q_ u._ 
- <( <( 
z _j a:: 
=> u (') 

Start: 
Stop: 

JO!L __ .·-·_ .=,;-.y 

51.1 
I 

I 

I 
I 

I 
I 

I 
I 

SP 
1
/5 3.0 

40 0 cl.O-
i25/ 

2.25 '/ 
42.5 

1

/5 50 

145.0 45-

11 1/5 I ~ 

I I 4~s 

I I "'il I I ~.o 

I I I "~~ 
I I sz.s 

II \ mil 
I I \ sso 
I 12s/ 

I ) sool/ 
I I 5~s 

SIA 

-

so-

-

55-

-

I "'" ;·5 -
59.0 --t~:;;;m;-j""i'~NT-'-':c:;;;:;;;-r.~;:;:;-;--;:;;;;=-...J---=:---+-,--.J.-11 J """' WSTF-SBIQ-2059 

SANDY l£AN QAY: 7.5YR~/4, LJQH BRO~. Sl ;-,_ '\ -
60- STIFF TO HARD, Ft:W CAUOiE NOOULES, 30% r--;;;su:;---t~~-1-\++,+-+++-t-.J--.J-~I--+--¥.:-~J-5~0t:.Q..I·O WSIF-SBIQ-2060 

\SILT OR FlNE GRA'v{L TO MEDIUM GRAflED SAND/ I I I 1/5 WSIF 
6

0 -
51.0-\SllTY SANO: 7.5YR674, UGH BRO~. Y{RY Cl ~ WS1F:SB5811o-o-~21 _ 

LOOSE, FINE GRAJNED, POORly GRADED I ISO ...... 

- lEAN Cl.AY 1'11TH SAND: 5YR6/4, UGH REDDISH ~ -
_ 8ROV!tl, STIFF TO HARD WITH 2% GRA'v{L (5 TO 52.5 

1 ().liA), 20% FlNE TO COARSE SAt{), GAUCHE 12./ -
65 
~ 'OOO~S. ROOT '®S M 62 IT. ~ ~~, .::(~ <SO 

65 
~ 

70-=~-----------r--------~----_£~~-L~~~,=~~~~~j_~L_j_ooo_l~~s_u:~:,~sl___ = 
WHITE SANDS MISSILE RANGE 

70-
JOB NAME/NUMBER TEMP. TEST FACIUTl Clol£ CONTINUOUS AUGER SAAoiPl£R 

STANOARO PENETRATION TEST 

UNOIS TIJRBED SAioiPlf 

WA 1'ER TABLE (24 HOURS) 

- _- WATER TABI.£ (TIIol£ Of' BOR1NG) 

L LABORATORY TEST LOCATION 

+ P£N£1ROI.IETER (TONS/SO. FT.) 

NR: HO RECO\'ERY 

BORING NUMBER 

DATE DRILLED 

DRIULING METHOO 

DRIULED BY 

LOCCED BY 

CHECKED BY 

DRAVIIN BY: 

WSTF· ·.~R 10 

3i2W5i95 
HSA 
STEWART BROS. 

l.LW. 

O.J.K. DRA'MNG NO. 350.)8.01 820 

RIAL PAGE 2 CA' 3 



BORING RECORD 

GEOLOG. DEPTH 
~ 

~='"',Q SOJL GAS C:A~.1r'LE 

UNIT LITHOLOGIC DESCRIPTION :s :.· ~ \~.:::;" -

(FEET) 
_J - '..) DPU X _liQ 
- I-- 0 0 <( _J 2 4 5 ~ !0 12 14 16 18 ~I Vl (_) 

Start: I 
I 

' I 

I 
>- '3ACK:::;Pc1_..•,Q 

0 
c._ (_) ' 0 
- I: 

I u:: <( u:: 
Slop: w Vl I w 0~ QEt>C>••G 

- Vl Q 
w w > 

u_ 
<( <( 

CD u:: 0 
~ SOL. _2_1_ .:>oy 

z 2 I--

_J u:: (_) Q 
::J (_) C! 

::J 0 __l_]__ :'Du 

GROUND SURF ACE: 
- w w AIR 

70 

z u_ u:: 0 

~r 
L:JI!<!J/S.UGRl Y!:UOWISH ~t<UWN, i<UIJ \\ I 70-

71 0 
MOLDS AT 65 FT 1/ SILTY SAND: 2.5YR7/3. PAlE YfUOW, LOOSE. SM I < 700 

WSlT-SBJo-2071 _ 

- FIN£ GRAINED, JO% SILT I \ 72.5 
-

- I 
735 I 

I !/ - LEAN ClAY: MOrn.EO 5YR6/6. REDDISH YfLLOW Q&S/,j 

~ 
~ 

WSlT-SBlo-2073 -

AND 5YR8/2. PINKISH 1\tilf£, SnFF. 15% SILT 
1000 

75- IN TERBEODED 'MTH SILTY SAND, 2.5YR7/3, / 
-

75.0 

PALE YfLLOW, LOOSE, f1N£ GRAINED v I 

1/ 
75-

-
BASE a' ~ 1.(~ 500 

-

UIIT 8 - '-.._I'--
lHT 9 

77.5 
CLAYfY SAND;\.EAN ClAY: 7.5YR6/3. UGH 

775 WS1T-S81o-2078 -

- SC/Cl \ \ --....J...__,_ 

BROVtN, FINE TO MEDIUM GRAINED SAND, 45 TO 
I 

1/ \ \ 
-

- 55% CAUCH£ NODULES {UP TO 60t.lM) """' 1500 

\ 
-

80-
I 

\ \ 
J 1/ 

30-

-< \ \ 1400 
-

-
82.5 

TOTAL OEP TH: 82.5 FEET 
I' \ 82.5 -

- -

--
85- 85-

--
_; -

--
--

90- 90-

--
--
--
--

95- 95-

--
--
--
--

100- 100-

--
--
--
--

105 

r:z:J CME CON nNUOUS AUGER SAMPlER --- WAIUI TASLE (nloiE OF BORING) 
WHITE SANDS MISSILE RANGE 

105
---- JOB NAME/NUMBER TEMP. TEST FACIUTl 

~ STANOAAO PENEmAnON TEST L LABORATORY TEST LOCA nON 

c::::J UNDISTURBED SAMPLE + PENETROioiE1tR (TONS/SQ. fT.) BORING NUMBER WSTF-.~R I 0 

-- WATER TABLE {24 HOURS) - NR: NO R£CO'¥UIY 
- DA T'E DRILLED 3L241U.SL9S 

DRILLING ~En-tOO HSA 

DRILLED BY STEWART BROS. 

LOGCEO BY L.Ut. 

CHECKED BY O.J.K. DRAWING NO. 95038 01 820 

DRA'WN BY: Rill PAGE J OF } 



GEOLOG 
UNIT 

~ 
1HT 2 

\A'ER 
IHT J 

r::::2:J 
~ 

c=J 
--- -

BORING RECORD 

DEPTH LITHOLOGIC DESCRIPTION 1:) 
0 

(FEET) 
_J -
6 

~ 0 <{ _J 
Vl (_) 

Start: 0 '-'-- u 
r]i -

Slop: w I 
u.... Vl Q_ 

z <{ <{ 
_J 8::: 

::J u 0 
GROUND SURF ACE: 

0 POORLY GRADED SAND: 75YR5/~. BRO'IIN. SP 

- ''tRY LOOSE. flNE TO IAEOIU'-4 GRAINED, Wll'H 
1?. GRA~L (SMM) 

-

-

-

5- BECOMING I 0'11<6 /6. BRO'IINISH YELLOW A I 5 n 
-

-

-

-

10-
BECOMING V.UL GRADED SAND, 7.5YR4/6, 

- STRONG BRO'IIN, VERY LOOSE, FINE TO COARSE sw 
GRAINED 1'111'H 31. GRA'I£l (5 TO IOI.IIol) AI 

- 10 FT 

-
-

15-

16.0 
liAN QAY: 7.5YR5/6, STRONG BRO'IIN, HARD, Q \\ 

17.0 LOW PLASnCITY, ROOT loiOlDS, 3~ SILT 
CLAYEY SILTY SAND: 2.5YR4/6, RED. LOOSE. SC-SI.I [\[.\ 

- 201. QA Y, 201. SILT, 1/21. CAUOiE NOOUliS 1\ \ (31.llol) 
- f ~ 

20- BECOI.IING \\£LL GRADED SAND, lAO mED sw \ ), 
- 7.5YR6/4. UQH BROVIN WllH WHITE CAI.JO£, 1\1 DENSE, FlN£ TO COARSE SAND WllH 1% GRAVEL 

- (5 TO 10MM) 30:0: CAUOiE NODULES AT 20FT ~ \ 

- \ ~ 

- \1 1 
25-

I\ 

- } 1\ 

FlO 'JO~L GAS '.3 ,;~A P L_E 
PPM X _LQ_ 

2 4 6 3 10 12 14 16 :a i 0 I 

l ! 1 >- I 

I z 
a:: I - a:: 

0 w 

I 
w <{ > m I 
::::; w 0 1-

et:: v 
I I ::J 

Q_ 
w w 

I z 0 et:: 0 
·~ 

AiR. ___:_s_ ::::ll,-4 

o-
-

-

-

-

5.0 
5-

-

-

-

-

10-

-

-
1.5 

-

-1/
2.0 

Ht-t-HH-4---+-+-+-+-+-1---+..!.:'5~0!...1 11S1T -SBlt-2015 2 o . WS/WSO 1 5 -

lj 
IISlT-5811-2017 -

'·' = 

2.5 

1

/0 
125/ 

2.0 1/ 
i2.5/ 

20.0 

22.5 

25.0 

20-

-

-

-

-

25-
-

- j ~ 
- "J\~ \ 

\ 1\ 

2.0 1/ 
27.5 

-

3o- \1 '\.. 
- f' 11 
- 1\ \ 
- ) ~ 
- \ l 

35 "I\ 
DAE CON nNUOUS AUGER SAMPlER 

--- WATER TAill£ (nME r:F BORING) ---
STANDARD PENETR~nON TEST L LABORATORY TEST LOCA nON 

UN DIS TURBEO SAMP\..E + PENETRa.tEl!R (TONS/SQ. FT.) 

W~TER TABLE (24 HOURS) NR: NO RECO'JERY 

30.0 

-

-

-

WHITE SANDS MISSILE 
35

~NGE 35 
-

JOB NAME/NUMBER TEMP. TEST FACIUTY 

BORING NUMBER 1fSTF-S1l11 

DATE DRiu..EO 3/_28/_95 

DRILUNG METHOO HSA 
DRILLED BY STEWART BROS. 

LOCCED BY LLW. 

CHEO<ED BY B.J.S. DRAWING NO. 95038821 

DRAWN BY: Rt.ll PAC£ !Of J 



BORING RECORD 

GEOLOG DEPTH z =-·0 ::::1L ~A:) :)M,1F'~::: :: ~- ... :_--:- .. 
UNIT LiTHOLOGIC DESCRIPTION 0 C.) PPU X _1_0_ 

(FEET) 
_J .= 
i3 0 0 i -< _J 2 4 6 8 10 12 14 15 1 a z 
Vl u 

I T I - >- 9A·2K'_.R·Y.~•C 

Start: u... u 0 Q 
0 

Vi -

I 
Q:: < w ·J\.:~ PE J..l''"•':, 

Stop: w I w w - (/] Q_ (l) a:: > I u... 0 __l2.___ ::: ;:; 1,.1 

< -< ::;; I- '.)OIL 

z _J Q:: ~ 0 u Q_ 

:::J u 0 - w w 41R _'_S_ ::c-~ 

GROUND SURFACE: 
z '-'-- a:: 0 

35 35-
LESS CAUOiE {5~) LOOSE AT 22.5 sw 1-- •• .. // I - BECOMING VflL GRADED SAND: 10YR6/6. 
REDDISH YEUOW. VERY DENSE. FINE TO COARS£ ,. ~ 1.5 -

- GRAJNEO 'M TH 3% GRAVEL ( 5 TO 101.11.1 ), 3-5% -
CALICHE NODUlES, ROOT IAOLOS AT 35 FT. 

.~. 37 5 

- <?. ~ 11 -

BASE CS' 
. 

IJ'PER - ~ ~·· 1.25 -

lNT J 40 
~ • ?o 400 

WEU GRADED SAND: 10YR6/4. LIGHT YEUOV!ISH SW ~ :. 

/ 
40-

- BRO~. '<mY DENSE. FINE TO COARSE, SX SILT, . ~ 
WEU GRADED p .. 1.5 

-

-
.. 

• "<> -
0 42 5 

- • ., 

I ~· 
-

. ·. . 1.5 - . -. . • 
45-

45.0 

BECQI,jiNG SILTY v.ITH 5% SILT, 5% GRA'<U (5 
.o~ o 

1/ 
45-

- To 151.11.1) AT 45 n .. ~ -. 1.5 

-
• 0 0 . 47.5 
0' • 

? - -
•·o o !;.. 

- i .·? 1.5 -

50-
. • 50.0 50-. . · . 2.5 

BASE CS' --< 
I 1.5 

-

LOIO • 0. 

INT J - 7.5YR7 /3. PINK AT 50 FT. 
, WS1T-S811-2052 -

52.5 
0 52.5 

- SANDY LEAN QAY: 10YR6/4. UGHT YEUOI'IISH Q 

i\\\ I/ 
-

BRO~. SnFF TO HARD, LOW PLASnOTY, .30% 
INT 4 

54.0 SILT AND FINE GRAINED SAND 1.5 WSlF-SBll-2054 _ 

SANOY lEAN QAY: 7.5YR~4, BROY!N, snFF TO Q 

~ 55- HARD, LOW TO NO P!.ASTIOTY, .30% FINE TO 
55.0 55-

loiEDIUIA GRAINED SAND, ROOT WOlDS AND I - CAUOiE N00Ul£S ( 1 %), 5% CAUOiE NODULES -
AT 55 FT 

1.5 

57.0 -
CLAYEY SAND: 7.5YR6/4, UGHT BROY!N, LOOSE loll \ 57.5 

58.0 40% CLAY, FINE GRAINED \ I 

1/ -
LEAN QA Y: 7.5YR6/4. UGIH BROYIN. HARD. Q 

~ 
- 10% SILT, ROOT IAOlDS, 5% CALJOiE NOOULES 

1.5 -

( ISMM) SOt.£ CAUOiE CEt.tEN T, TRACE OF 60.0 
60- GRA'<U (101AI.l) 60-

60 fT.. 2.5YR5/3. UGHT OIJVE BROY!N, WAXEY 
1 2.5 

- LAYER 
-

1.5 

-

~ 62.5 
-

- I 

? -

-
1.5 -

BASE CS' 
lNT' 65 

65.0 li51F-Sllll-206.5 

SILTY WEll GRADED SAND: 10YR6/4, UGHT Sfi I I 
1 

1/ 
65-

- BROYHSH YEUOW, '.f:RY LOOSE. FtiE TO -
COARS£ GRAND, 3ll: GRA 't€1. {UP TO J().lM) I 1.5 

67.0- lOll: SILT 
IISlF-SIIll-2067 -

Sl TY SAND: 10YR6_L4, UGH YEUOVIISH BROY!N, sw I I 67.5 
1 v -BASE CS' - LOOS£, FINE GRAINED. 20ll: SILT 

I I. INTI 
69.0 

1.5 

~~.CS' lEAN QAY: 5YR4/4, REllOISH BRO. HARD, Q r\\\ 
-

WS1F-SB11-2070 

70 
WAYFY I AYT'l'l u~· .,,.,.,,.. 1'1!: t"All~l' 70.0 r».irr." 70-

C2J CUE CON nNUOUS AUGER SAMPLDI --- WATER TASLE ( n~oE; Of' BOA1NG) 
WHITE SANDS MISSILE RANGE -- TEST FACIUTl - JOB NAME/NUMBER TEMP. 

~ STANDARD PENEl"RAnDN TEST L LASalA Ta!Y TEST LOCA nON 

c:J UNOIST\JRSED SAMPlE + PENETRDKl'ER (TttlS/SO. fT.) BORING NUMBER W,<::TF-.t:;B 1 1 
-- WATER TASl£ (24 HOURS) NR: NO RECO~Y - - DAnE ORIUEO 3/26/95 

DRIWNG METl-iOO HSA 

DRiillD BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY B.J.S. DRAWING NO. 95038821 

DRA'M-1 BY: RUL PACE 2 Of' 3 



GEOLOG DEPTH 
UNIT 

(FEET) 
LITHOLOGIC DESCRIPTION 

)011 .. ~:.cy 

AIR _· _5 _ c,.:;'.A 

~~~-------+~~~4++H~~~~L--

WAIU TAI!l£ (ni.IE Of BORING) 

L LABORATORY TEST LOCAnON 

+ PENETROWETER (TONS/SQ. Fl.) 

NR: NO RECO\I£RY 

-

-

75-

-

-

-

30-

-

-

-

35-

-

-

-

90-

-

-

-

95-

-

-

-

-

100-

-

-

-

-

'ffHITE SANDS MISSILE RANGE 
1 
os

JOB NAME/NUMBER TEMP. TEST FACJLJT} 

BORING Nl.JMBER 1fSTF-SBJ 1 

DATE DRIU£0 3{..28{..95 

DRIWNG 1!.4ETHOO HSA 

DRIU£0 BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY S.J.S. DRAWING NO 95036821 

DRAWN BY: Rill PAGE 3 OF J 



BORING RECORD 

GEOLOG · DEPTH z FlO SOIL GAS SAMPLE ;:;; ~ ~.~ ..:. .:; ,. ~ 

·· 'liT LITHOLOGIC DESCRIPTION 0 

I (FEET) 
-' ,::: (_J PPU X ~0 

6 0 
<1:: _J 2 • 6 8 !0 ! 2 l-4 16 18 (_J 

(f) u >-
' z 8A0<GP')!;~C' 

Start: 0 ~ u Q:: - Q:: 

Vi - 0 w 
Stop: w I w <1:: > 

O'N ~EAGING 

~ (f) Q CD I 
<1:: <1:: 2 

w 0 f- SOIL -.2..Q__ ;JP\.4 

z -' Q:: ~ 
Q:: u Q 

~ u w w AJR __J_j__ opy 

GROUND SURFACE: 
(_J z 0 Q:: 0 

OoJ ASPHALT: 
u.. 

1-Flll. 2.5 o-
- LEAN CLAY: 7 5'1R4/J, DARK BRO~. snFF TO a. [\\ 

1/ 
HARD, LOW PLASnCITY 

-

2.3- -

-
SILTY SAND: 7.5'1R+/6, STRONG BRO~. DENSE SM I 15 
WITH J7. GRAVfL (5 TO 7Q~jlol), 20% SILT. WEll. I 

-

- GRADED. FlNE TO COARSE SAND, I 
I 

-

5- I 
5.0 

5-

- I 

1/ 
I 

-

- I -

- I 2.5 

I 
-

- I 
I 

-

10- I 
10.0 

BECOI.IING POORLY GRADED SAND. LOOSE. FINE 
10-

- TO MEDIUU GRAINED WITH J% GRAVfl (5 TO 10 I 

1/ 
MU), sr, SILT AT 10 FT. I 

-

- I -

- I 2.0 

I 
-

- I 
I 

-

15- I 
15.0 15-

- I 

1/ 
-

I 
- I -

- I 1.5 

I 
-

BASE aF - I -

1111' I I WS1F-S812-2017 
20 

20.0 
LEAN CLAY: 7.5YR5/6. STRONG 8RO~. HARO, a. 

~ 
2.5 20-

- LOW TO NO PLASnCJTY. 25% SILT 

/ 1111' 2 

-

22.0 
11S1F-S812- 2022 -

SlLTY ClAYEY SAND: 7.5YR5/6. STRONG BRO\Wol, SM \ ~ - LOOSE. FlNE TO COARSE GRAINED, 1% CRA VfL 3.5 

{5 TO 1Q~jlol), 10% SILT, 10% ClAY, I'IEU.. \I 
-

- CRAD£0, FEW GAUCHE NODULES 
l\1 

-

25-
25.0 

lA9 
25 FT. NO ClAY r '\ 2.5 zs-

UNIT l - SOME GAUCHE C0otEN T AT 30 FT ( 1 0%) 

1/ 
-

\ ~ 
- \1· . -

- 1\~ -

- t 1\ 
-

Jo- \ 1-
30.0 

JQ-2.5 

- \I~ 

1/ 
-

- 1\ \ -

- f ~ 7 
-

- \1\1 -

35 
35.0 35-

[2:] --- "HITE SANDS MISSILE RANGE 
CIIE CONnNUOUS AUGER SAMPL£R -- WA lt:R TASl.£ (nt.E Of BORING) - JOB NAME/NUMBER TEMP. TEST FACJLJT} 

~ STANDARD PENETRAnON TEST L LAB~AT~Y TEST LOCAnON 

c:J UNDISTURBED SA.IIPLE + PENETR~ (TONS/SO. n.) BORING NUMBtR "STF-SB-12 
-- WATER TABLE (24 HOURS) NR: NO RECOIIERY - - OA TE OR1U..ED JL2W.9[95 

DRILUNG METHOD HSA 
DRtLUEO BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY 8.J.S. DRAYIING NO. 95038822 

ORA~ BY: .. RloiL PAGE 10f 5 



BORING RECORD 

GEOLOG · DEPTH z F;Q SOIL G~S SAMPLE r:E'.' c.:::,· .: 

~ UNIT LITHOLOGIC DESCRIPTION 0 
C! PPIA X ~0 

I(FEET) 
_J f= 
6 <{ 0 C! 

_J 2 • 6 8 10 12 1< 16 18 z Ul u - >- 8ACXGROUN0 

Start: a c;: u 0 0::: 
Vi - 0::: <{ 

Stop: w I w w w OV\A REAC,NG 

c: Ul ()_ (!) 0::: > I 
<{ <{ 2 0 f- SOIL. _Q_Q_ op" 

z _J 0::: 
u ()_ 

:::::> u C! 
:::::> g w w AIR: _1_5_ OP\A 

35 
GROUND SURF ACE: z u_ 0::: 0 

BECOMING WELL GRADED SAND, 7.5YR6/6, ~ 1\ !/ 
35-

- REDDISH '!ULOW, LOOSE, FlNE TO COARSE 
GRAINED. 1:'. GRAVEL (5 TO 10MM), 10~ SI.T, \ ~ 13 -

- 1D:( CALICHE NOOULES AT 35 FT. \I 1 J7 5 
-

- I BASE r:E I\ -

~ - i\ 1\ 
11 

IH1 J 
-

40- ~ ~ 40.0 
2.5 40-

- [\I~ 

1/ 
HARD GAUCHE CEI.IENT£0 SAND "T 42 FT. 

11 
-

42.0 
POC»<LY GRADED SAND WITH SILT: 7.5YR6/4. SP-SW I 42.5 

-

- UGH T BRO~. LOOSE, FlNE TO MEDIUM GRAINED, 
5:( GAUCHE NOOUUES, POORLY GRADED, 1 ~ SILT 

-

- 3:0: GRAVEL (5-tOMM) AT 52 FT. \ 
50 -

45- 45.0 

I/ 
45-

-
I' 

425 
-

- 47.5 -

2.5 -

1/ 
-

- 275 

J 
-

50- ~ 50-

- 60.0 
-

- \ 52.5 -

- I/ 
-

- 325 -

55-
55.0 

BECOt.ltNG ~ GRADED SAND, 10YR5/4, 1/ 
55-

- YEU.OWISH BRO~. '<tRY LOOS£, FlNE TO -
BASE r:E COARS£ GRAINED IIIlTH 5-7% GRAVEl. (5-251.111) 

400 

LOID - '11£11. GRADED -
IHT.S 

575 

58.0 I/ 
1IS1F -S812-:2(9 

LEAN CLAY: 5 YR4£6. YEll.OWlSH RED, HARD, CL 1\ \' 
-

IH1 ~ - 10lr. SILT, 1~ FlNE SAND, NO PLASnOTY 450 WS1F-SB12-2m!l -
59.5 

i IJil' 60- SILTY SAN>: 7.5YR6/4, UGHT BROWN, LOOS£. SP-gj 60.0 1IS1F-SB12-2080 

1\ 2~ Sll T, FlNE TO WEDIUW GRAINED SAND, j Cl. 

~ 1/ 
60-

- POOR!.. Y GRADED 
1IS1F -S812-2051 

LEAN CLAY: SYRS/4, REDDISH BROIWI, HARD, 275 
-

- WO rn.EO 'Ill TH MillE CAUCIE NOOl.lES, NO -
PlASOOTY, ROOT WOlDS 

62.5 

-

~ 
1 2.5 -

-
SYR6/4, UGHT REOOISH BRDIWI AT 61 FT 

" 
300 

1/ 
IH17 i,jn STAlliNG AT 62.5 FT. 

-

65- 1'\ ,s5.0 65-

""~ 
1 

- -
1300 

-

~ / 
67.5 -

- 67.5 FT IAOTTI.ED 5YR6/4. UGHT RE001SH 1 v -
BROYIN, AND 2.5YR6/J. UGHT YEU.O\IISH BRDYIN 

- WITH lin STAINING 

"I'.. 
900 -

70 
7D.D 70-

~ CloiE CONT'tiVOUS AUGER SAioiPLER --- WATtR TAIII.£ (TIL OF BORioiG) 
JrHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TFJljp. TEST FACILITl 

~ S TANOARO PENETRA nON TEST L U.SORA T'ORY TEST LOCA nON 

c::::J UNOISnJRBEO SAMI'l£ + PENETROII£TER (TONS/SO. FT.) BORING NUMBER JrS'I'F-SB-12 
-- WATER TABlE (24 HOURS) NR: NO RECOVERY - - OA TE DRILLED 3/2&a9/95 

DRIWNG METHOO HSA 

DRILLED BY SIEWAR T BROS. 

LOGGED BY LLW. 

CHECKED BY B.J.S. DRAV!lNG NO. 95038822 

DRAWN BY: RY._ PAGE 2 OF 5 



BORING RECORD 

GEOLOG · DEPTH z F'IO SOIL GAS SM-APLE ::· ~, .. -~=-"' s 
UNIT LITHOLOGIC DE~CR:PTION 0 

1

(FEET) 
_j - 0 PPIA X 150.0 

f-

6 <t 0 0 
_j 2 • 6 8 •,Q 12 ,. 16 18 

(j) u z 
Start: ,::;:: u 0 r BAC)o(CRQIJ"fD 

0 Vi 
- 0:: <t 0:: 

Stop: w I w w '""-' ~ ~M ;;~EAJtNC 

L... 
(j) Q CD 0:: > I 

z <t <{ 2 0 r- ~O<L _l2_ C:C:'.A 

_j 0:: u Q 

GROUND SURF ACE: 
:::) u CJ 

:::) g w w AIR _;_s_ ~D'A 

70 
z u_ 0:: 0 

AS ABOVE 

~ ""' 1/ 
70-

BASE rs -
IHT 7 ["-,~ 2000 

-

no 
SILTY SAND: IO'fR6/4, LIGHT YEUOWISH BRO~. 

WSTF-SB12-20n _ 
Slot I I 725 

- VERY LOOSE, FIN£ TO MEDIUM GRAINED, POORLy "' GRAOED, MOIST, 21. GRAVEL (5-ISMM) AT 72 FT. I "' 1/ -

- I 0% SILT I vv 3000 

I 
-

75- I 
75.0 

I vv I 
75-

-
I 1\ 

1500 
-

- I -

- I 1\ 
775 

I ,; -

BASE rs - I ~ 2200 

UNT8 I 
-

80-
I I 

I 80.0 WSTF-SB12-2081 

I 

1/ 
80-

81.0 
WSTF-SB12-2082 

LEAN Q,H. 7.5'fR5/3, BROWN, STIFF TO VERY CL 

~ I 
1700 -

- STIFF. CRUMBLY, f.4n STAINING. WAXI.Y APPEAR-
ANCE. LOW TO NO PLASnaTY. MINOR AMOUNT 82.5 

-

- Of CALICHE NODULES (1/2%) 1/ -

-

~ 
-

85-
85.0 

2.5 
85-

-

:( 1/ 
-

- -

-

~ 
1300 

-

-
\ 

-

90-
90.0 

\ 5.0 
90-

-

II 
-

-

~ ~ 
-

-
2000 

-

- I 
95-

WSTF-SBI2-2095 -
95.0 

~ 
v 

1/ 
95-

- -

- I -

-
1000 

-

BASE (S -
UNT I 

-

100 
100.0 

POORI. Y GRADED SAND: 7.5'fR~4. BRO~. '.f:RY SP 3.5 
100-

- LOOSE. FtiE TO IAEDIUt.C GRAINED I'll~ 7% SILT, 

1/ 
GRADES TO SILTY SANO AT 7.5YRS/4 

-

- -

-
1200 WS1T-S812-210J 

v -

- -

105 
1D5.0 

C2::l Cl.lE CON nNUOUS AUGER SAWPl.£R 
--- JfHITE SANDS MISSILE RANGE 

105
--- WATER TABL£ (nWE a' BORING) - JOB NAME/NUMBER TEAll'. TEST FACIUT'J 

~ ST ANO-'RQ PENElRA nON TEST L LABORATORY TEST LOCA nON 

c::J UNOIS1\JRBED SAioiPI.E + PENElROioiEl!R (TONS/SQ. F'T.) BORING NUMBER WSTF-.c;R. 12 
-- WATER TABLE (2~ HOURS) - NR: NO RECOIIERY 

- DATE DRILLED 3(28&29(95 

DRILUNG ME11-IOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY f.PS. DRAWING NO. 35038822 

DRA'M-1 BY: Rl.l PAGE 3 Of' 5 



BORING RECORD 

GEQLOG DEPTH z ;;o ':i01l ~A 5 SAMPL:O: ::; ~ ~.~;. ::-,. 2 

UNIT LiTHOLOGIC DESCRIPTION 0 
_J ,:= " CPt.,4 X ____15_2_0 

(FEET) 6 <{ 6 0 I 
_J 2 • <; g I 0 12 14 16 19 z 

1/l u 
I 

Start: 
- u I l ! 0 >- 8ACKGRClJN0 

0 ~ - I a::: <{ a::: 
Stop: w 1/l I I w w w QVI,j R(AOING 

G: 1/l Cl. I CD a::: > I 

z <{ <{ 2 0 f- SOIL _Q_Q__ PPI,I 

_J a::: 0 u a.._ 

£1 
::) u 0 

::) w AJR· _lj_ op.., 

ln..-. GROUND SURF ACE: 
z G: w 

105 
0::: a 

,~ 10 t> AS ABO';£ 1/ 5.0 105-

106.0 LEAN CLAY: 7 S'rRS/J, BROliN, snFF TO HARD, 

1/ 
CL 

~ 
-

- 5-1 Ol( SILT. 17. CAUCHE NODULES ( 400 
-

- -
-

~ 
-

110- 110.0 

~ 
110-

- -
-

300 WSTF'-S812-211J _ 

- ~ 
113.0 

I 
-

liAS[ CF - 0.0 -

IMT 11 115 
115.0 

SILTY SAND: 10'rR7/~. VffiY PALE BROv.N, vt:RY Slj I I 4.0 115-

- LOOSE. FINE GRAJNED. 20r. SILT, POORLY GRADED 

1/ 
I I 

-
- -

- I 40 

I -
liAS[ CF - I 
IMT 12 I 

-

120 
120.0 

LEAN CLAY: 7.5YR5/4. BROliN, HARO, LOW TO CL 

~ 
5.0 

120-

- NO PLASnC1TY, 15r. SR.T. 1j2r. CAUOiE NODULES 

I 
(201oflot) 

-

- -

-
300 WSTF'-SB12-212J 

liAS[ CF 
-

lilT IJ - -
124.5 

125- POORLY GRADED SAND: 10YR7/4, '>£RY PALE SP 125.0 

BROliN, V£RY LOOSE, FINE TO lotEOIUiot GRAINED 2.5 
125-

- Willi Sr. SILT 

I 
-

- -

-
350.0 

-

- -

130- DENSE FROI.l 130 TO 134 FT. 
130.0 130-

I 5.0 

-

I 
-

- -

BASE fE -
80 

-
lilT 14 

134.0 
WSTF'-S812-21 JJ 

LEAN ClAY: 7.5YR5/3, BROliN. HARO. 20% CL [\\\ 
-

lilT 15 135- SILT 0.1 FT. CAUOiE LAYER 135.0 

SILT: 10YR8/4, V£RY PALE 8RO~ 50 FT. loll 1.5 
135-

- LOOSE 

1/ 
-

- -

-
50 

-

- -

140 WHITE SANDS MISSJLE
1

~GE 140
-

IZ:l 0otE Ca-l TINUOUS AUG€R SAWPI.fR ----- WA Tf:R T AIII.E (TillE Of BORm) - JOB NAME/NUMBER TFAfl'. TEST FACIUTl 
~ STANDARD PENETRA ncJN Tf:ST L LABOR A TORY Tf:ST LOCA llON 

c=:J UNOISTIJR8Eil SAioiPLE + PENElROioiEn:R (TONS/SO. fT.) BORING NUMBER . WSTF-SB-12 
-- WA n:R TABI.! (24 HOURS) - NR: NO RECO~RY 

- OA TE ORILL£D 3/28&29/95 

DRIWNC METHOO HSA 

DRILLED BY STEWART BROS. 

LOCCEO BY L.LW. 

CHECKED BY B.J.S. ORAW1NC NO. 950J8822 

DRAWN BY: Rill PAGE 4 OF 5 



GEOLOG. OEP'H 
UNIT 

BASE~ 
lHT 16 

lHT 17 

(FEET) 

-

-

-

-

-

-

-
----l150-

-

-

U Th~JLOG:C DE'3CRIP TIO~I 

BORING RECORD 

z 
'.") 

-' - 0 
i5 

~ 0 <{ -' 2 • 6 
•Jl u -
0 

u_ u 
w (j, I 
- Vl Q_ u_ 
- <.f <( 
z _J 0:: 
0 u 0 

152.5 t-r;;r,<;-;;rn;:u:-;o;;-;;-;:;:;:T"------!---~l~ 
_ TOTAL DEPTH: 152.5 FEET 

-

----l155-

-

-
-

-

----l160-

-

-
-

-

t-------1 165 -

-

-
-

-
J----l170-

-

-
-
-

F·D SOIL CAS :;;. ~1 ;:::_::: 
PPU X ~0 

~I 8 I 0 12 14 1'5 '8 

I ?-

0:: :L <{ w w w > IIJ 0:: 0 2 u 
0 0 - w z u_ 0:: 

I 
', . 
~ 

~ 

a_ 
w 
0 

WSTr-5812-2142 
OA/OC. IISI\ISD -

-

-

letS--

-

-

-

150-

WSTJ'-5812-2152 -
-

-

155-

-

-

-

-

160-

-

-

165-

-

-

-

-

170-

-

-

-

-

175--._ __________ r-________ L_ __ _L __ ~~~~~_L~_L~--~_L_l __ __ 

c:2:J CI,IE cONnNuous AUGER SAMPLER ----- wArER TABL£ (nt.lf: OF BORING) 1fiiiTE SANDS MISSILE RANGE 
175

-
~ STANo·~ PENE~·nON TEST L- JOB NAME/NUMBER TEMP. TEST FAC/UTJ 
~ ~u ~~~ LABORATORY !'EST LOCAnON 

c==J UNDISTURBED SAWPLE + PENETROWETER (TONS/SO. FT.) BORING NUMBER WSTF· ·SR-12 
WA rER TABL£ (24 HOURS) NR: NO RECO'-£RY 

DATE DRILLED 3L28&29L9s 

DRILLING IAETHOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY B.J.S. DRA'MNG NO. 95038822 

DRA'MII BY: Rl.ll PAGE 5 OF 5 



BORING RECORD 

GEOL·JG. DEP~H - ""'D SC~L ~AS :;.:.•.1?:_:: -- ,, 

~: T~CLOGiC :JESCPIPTICN 3 
. - -- -

UNIT ~ 
- -

:FEET/ 
_J "" 

I.J PPU X 

6 <>:: •:=! ' 
_J 2 4 5 3 ~0 12 ~4 :6 18 (_J 

Vl (_) 

I I z >- 3,ACKGR':~~·•O 

Start: 
- u I 

0 
u._ ct: - :1:: 

Vi - 0 '....J .:·~\of ~EA: • •. ~ 
Stop. w I w 

c: Vl Q 

I 
m <>:: > 

<>:: ~ :::! 
w 0 ,=: ':.OIL. -...:.....2_ o::;:;u 

z _J 
0:: u Q 

::J u 0:: ::::l w w AIR ~:;...O•A 

GROUND SURFACE: 
(_J z 0 a:: 0 

0 
0 5 GRAVEL. f"!LL F! . I 

I 12 5 

(j-

- \\£LL GRADED SAND: IOYR5/4, Y'tUD'MSH BRO'Irtl sw .. 
VERY LOOSE, MOIST. FINE TO COARSE GRAINED, .. .. -

- SURROUNDED TO ROUNDED, APPROXIMA T'El Y 
. 

201/ 
107. COARSE SANDS 

o.· .,. -

- 0 •• 0. -
-

.. 0 .. 
0 •• 

-

5 - '~r ~ 

5.0 
2.0 5 -

- . "& 

1/ 
.. -

- & p . ·. -

-
.. 2.0 

•'o 
-. 

- .. 
• 0 

10 
.. . 10.0 

\\£LL GRADED SAND: 10YR6/6. BRO'M-ISH YELLOW. sw . . 1.0 10-

- VERY LOOSE, MOIST, I.IEDIUIA TO COARSE SANO, ~ ~· 

1/ 
27. GRAVEL (25 f.lt.t), SUBROUNDED TO ANGULAR to ... : 

-

-
0 •• 0 • 

-

- . . 2.0 . ~ . -

-
. ... ~ -

15- 30r. GRAVEL AT 15.5' (10f.IM) 
0 ,6. 15.0 

BAS[ 1:6 0 •• 0 
3.0 15-

1HT 1 - . 

1/ 
16.5 

o• 
-

- LEAN CLAY/SANDY LEAN QAY: 10YR4/6, Qjl.jl 

~ 
DARI< YELLOWISH BRO'MI. SorT, I.IOIST. LOW 

-

- PLASnCHY, SAND, FINE TO MEDIUM GRAINED. 
2.0 

10% SILT, 10 TO 40% SAND 
-

-

~ 20-
20.0 

20-

- \ 

1/ 
-

- GRAOA nONAL COLOR CHANGE TO 7.5't1H/6. -
STRONG BRO'MI. 10% SILT. 20% SAl«), 

~ 
4 

BAS[ 1:6 - 5YR5/6. YEllOWISH RED AT U' BGS. 

1HT Z NUMEROUS ROOT MOLDS 
-

24.0 

1/ 24.5 \\£LL GRADED SAND W/ GRAVEL; ~w ... -

25- SYRS/6, YEllOWISH RED, LOOSE. WEORJW TO SW .. 25.0 

1\~~SE SAND, FINE GRAVEl. 20% GRAVEl. 80% I 0 • 

II 
25-.. 

1/ 
- p •o: 

WELL GRADED SAND W( GRAVEl. : 
-

- 7.5YR6/4. UGIH BROWN, LOOSE 
Jo o'i • 

TO I.IEDIUW DENSE. FINE TO COARSE GRAIIED 
. -. • 1.5 

- SAND. 15% GRAVEL (10 IIW), GAUCHE C[IIENT 
. 

lA'£1 . . -
IHT .l SUBROUNOED TO ANCUl.AR 

. 0 

- ... . 
7.5YRS/6. STRONG BROYIN AT 26.5 0 0 • -. 

30- .... . 30.0 
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1/ 
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• . 0 

- o' 0 
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- ..... .. -. 
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GEOL:-=:~ 

u~'' r 

BAS[ Of 
UPPER 
UNT l 

LOIER 
UNT l 

C2:J 
~ 

c:::J 
---- -

BORING RECORD 

DE:JTH 

IF~'""ET) 

-

-

-

40-
40.5 

-
-

-

-

45-
45.4 

-

-

-

-

so-
-
-
-
-

ss-
-

-
-
-

60-

-

-
-
-

65-

-

-
-
-
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~IThOL:=C:C DESCRIPTiCr--J 

Start: 
Stop: 

'M:LL GRADED SAND: IOYRS/6, YELLO~SH 
8ROV!N, IAEDIUIA DENS£ TO DENS£, FIN£ TO 
COARSC: GRAINED, LAMINATED IN PART 

AUGER REFUSAl AT 41 FT. UTIUZE CENl"ER 
BIT TO 42 FT .. RE-INSTAUEO SPLIT BARREL 
AT 42 FT. 

TOTAL DEPTH: 45.4 fEET 
NOTE: 
I. SOIL PROBE PUSHED fROU 45.4 TO 4 H FEET 
BGS. 
2. CONTINUOUS SAMPLER ADVANCED TO .a.4 
fEET BGS. 
3. SOIL SAMPLE COLLEC l"ED fOR LAB. ANALYSIS 
fROM INl"ERVAl 47.4 TO 48.4 FEET BGS. 
4. SAMPLE NO. (SOIL) WS!f-0801-2048. 
5. SOIL GAS SAMPLE WSlf-DBOI-5047. 
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:::::> u 
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I ·• . ~ 
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0 •• .. 
. ' 
" 0 • .. 
0 ... 

~ ,, ... 
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0 •• 

.r.,~ ? 

CI.IE CONTINUOUS AUCER SAA.1Pl£R -- WA ltR T A81.£ ( nloiE r:Jf BORING) -
S T ANOARO P(NETRA nON TEST L LASORA TORY TEST LOCA n~ 

UNOISnJRBED SMIPt.E + PENE lROioiEltR ( T~S/SO. fT.) 

WA TtR TABLE (24 HOURS) NR: NO R(CO'IERY 

2 4 '5 ~ 10 12 14 :15 1 !3 C) 

z ~ 
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w 0 w 
CD 

<( > 
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:::::> w z 0 0:: 
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1.5 1/ 
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UNIT 

BASE (S 

UIIT 1 

BASE (S 
UIIT 2 

IJifiOI 
UIIT l 

-

-

-

5-

-

-

-
-

10 
-

-

-

-
15-

-
16.5 

-
-

-

20-
-

-

-

-

25 
-
-
-

-

BORING RECORD 

Start 
'3too 

'it£LL GRA0£0 SAND W/GRA';U; 75YR6/4. UGHT 
BROWN VERY LOOSE. FlN£ TO I.I£01Uirl GRAIN£0 
20~ GRAVEL (10 1.4lrl), 1.401ST , 

SANDY LEAN CLAY W/ GRA';U; 7.5YR5/6, 
STRONG BROWN, son. I.IOIST, 15:t SAND, 15:t 
GRAVEL ( ZOirllrl ), 

POOIRL Y GRADED SAND: 7.5YR6/6. REDDISH 
'r!UOW, VERY LOOSE, lriQST, ft£ TO lriEDCUirl 
GRAIN, 5~ GRAVEl (UP TO 15lrllrl) 

-
I:J 

~ ---
0 <t 
(/) u -
0 L.... 

Vi w - (/) 
L::: <t z _j 

:J u 

Fl 
SP 

C) 
·_:J 
_j 2 4 'i 
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Q_ 

< er:: 
0 
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PPU ' 
9 'J 

:.~:, ,:OC.I~F'_:: 

_'Q_ 

'2 '4 '6 13 

! 
I 
: 

I I I 

0 ~~ z 
c:: -

0 
~ w <t J) I 

::::! 
w 0 -c:: u Q_ :J w w z 0 IY 0 
L.... 

I 

1/ 
5.0 

1/ 
I JO.O 

1/ 
15.0 

2.0 

1/ 
20.0 

2.0 

2 I/ 
25.0 

30.0 
30-

-

32.0 -t-.c;;--;::o.;:;;:;;-~;;;:-~;;;-;-::;::-;=::=-=~+---o::::-:-_...-.-----l 'lt£LL GRADED SAND: 7 5YR6/6, REOOtSH 'r!UOW, SW 
- VERY LOOSE TO lri£01Jirl DENSE, Cl.AICHE CEMENT 

- •• q. . 21/ 

o-
-

-

-

-

5-
-

·-

-

-

10-

-

-

-

-

15-

-

-

-

-

20-

-

-

-

-

-
-

-

-

-

-

-

-
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-
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JOB NAME/NUMBER TEMP. TEST FACIUTY 

S r A HOARD PENETRATION TEST 

c::J UNOIST\JRBEO SAWPLE 

L LABORATORY TEST LOCAnON 
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WATER TABLE {24 HOURS) NR: NO RECOVERY 
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BORING RECORD 

GEOL~:; .:::t:::o-:-,_, 
UNIT 

-

-

-

-

40-

Start: 
Stop: 

I_) 

::::: 

I .o 

. 
0 •• 

41.0 -t--;;:<=;7-;::;:;-:;ru:;:;-;:-:;-;;:;-~='77"--:::::=,.-,"""=--+---...l..::.··:..:..· ..J 
WEI.L GRADED SAND: 7.5YRS/4. BRO'Ml, DENSE. SW latER 

IHT l -

-

-

FlNE TO COARSE GRAINED, 5:; FINE GRA ~L <I • . . 
() .o • 

•• 0 .. 
0 0 • 

;:,Q :3Cil .";.lt.'j 

poy X __:_Q__ 

: ' 5 ~ IQ I 2 14 

: 

I 
I 

:5 I 8 l') 
;-z =~co::/:L'•J 

0:: - :::::: 
w 0 w :·.,. ;::.:.: ·~c 
m <t > -
2 

w 0 .:: 'jG;L ~.=p\4 
0:: u 

::J 
Q_ 

w ,....._. AIR· ____:_.l_. :::; i:l y z 0 0:: 0 
'~ 

2.0 
I 

.35-

1/ 
-

-
2 

-

-
40.0 

2.5 4Q-

1/ 
-

-
2 

-

-
45 0 

'"' -+..J 45-45.5 t-~~nr~~«~~-------~--~-~-·~~~.~+-+-+-+-4-4-4-~~-}-~-~-~~ 
_ TOTAL DEPTH: 45.5 FEET 

NOTES: 
I. TOTAL BORING DEPTH 45.5 FEET 
2. SOIL CAS PROBE PUSHED TO 4 7 FEET 

- 3. CON nNUOUS SAMPI..ER ADVANCED TO 48 FEET 
4. COIL COUECTED FROt.l INTERVAL 47 TO 48 

- FEET FOR LAB. ANALYSIS 
5. SOIL SAI.lPLE NO. WSnF-D802-2048 

50- 6. SOIL GAS SAMPI.£ NO. WSnF-D802-5047 

-
-
-

-

55-
-
-

-
-

60-

-

-
-

-

65-
-
-

-

-

70 
(2:] CUE CON nNUOUS AUC£R SAIM'L£R --- ,. ... TER T A8l.£ ( nwE OF BOAINC) ---
~ ST J.NO~O PENElRA nON TEST L LASOAATOAY TEST LOCA OON 

c=J UNOISTURBEO SAt.IPl£ + PENETROIIETER (TONS/SO. n.) 

--- W"TER TASL£ (H HOURS) -· NR: NO RECO~Y 
-

-

-

-

-

50 -
-

-

-

-

55 -
-

-

-

-

60 -
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-

65 -

-

-

-

-
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BORING RECORD 

GEC~~Jr.; =~= ~~ 
- r,D 3Cil ·:AS :;M~.1P~~ =:::·: .:...:: .. -

UNIT L• ~~r=,~·-=~· ~ =·ESC?~~ T:·]·'J 3 ':J ;:coy x _•_s_ 
(;:-;:~~; 

_J -= - ':! 0 <1: _J z • 0 a 1 0 ~ 2 ,. •s :a 0 
V1 '_) : >--

II 
z 3 ACK CRC~..>"I:J 

Start· 0 
c._ '_) ct:: - ct:: 
- - 0 cw 

Stoo: w Vl - w ::; • \,j ::;.:::: ! : ···~ 

c Vl Q_ :D 
<( > -w 0 '"-

- <( <1: 2 ct:: - )01L _·_s_ -='Pt,.~ 

z _j ct:: :::J 
u Q_ 

~ u 0 z 0 
w ~ AIR· '' ,::,~"' 

~POUNO SURF ACE 
a:: 0 

0 POORLY GRA0£0 SAND 7SfR4/6, STRONG 
c 

SP 

1/ 
o-

- BROv.N, '<fRY LOOSE. FlNE TO ~EDIU'-1 GRAINED. 
-27. GRA'<fl (SMM) -

- -

-
2,0 

-

- -

5 - 5.0 

1/ 
5-

- -

- -

-
2,0 

-

- -

10- 10.0 
10-

-

1/ 
-

- -

-
2,0 

-

- -

15-
15,0 

1/ 
15-

- -

- -

' 
-

2.0 
-

BASE rE - -
INTI 

20 SANOY lEAN ClAY: 7StR~/~. DARK BROVttl, 
2M 20-Q 

~ 1/ 
- IA£01Ut.l S nFF TO STIFf, 30l'; FlNE TO 

MEOIUt.l GRAINED SAND, NO PUSnOTY, 
-

- OCCASIOOAJLL Y FINE GRAVEL -
L5 

-

~ 
-

- -

BASE r:s 25-
25,0 

25-
1HT 2 

1/ 
26.0 

POORLY GRADED SANO: 7_5YR5/6. SrROOC SP 
-

- 8ROv.N, LOOSE TO '.£RY LOOSE, FlNE TO t.IEDU.I 
GRAINED 

-

-
L5 

-

UI'PER 
lHT l - -

30-
30,0 Jo-

-

1/ 
-

32.0 
POOR\. Y GRADED SAt-a) W/ SILT. SOI.IE AHCUI..AR SP-SW 

-
L5 

- (451.11.1), 10-1Sl'; SILT, t.IINOR Alt.IOJNT Of CAUCH: -

-
NODULES, 7.SYR7 /6, REDOISH YEUOW, W£DIUII 
DENSE TO DENSE. FlNE TO WEOIUiof GRAINED, 

-

35 
IIHH NUW£ROUS CALICHE NOOULES II CEI.IENT 35.0 35-

l:z:J C"'E CON nNUOUS "UCER S.MIPU:R --- w...rtR TABLE ( n ... E OF BORING) 1f'HITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FACIUTl 
(2S:J ST ... NOAAO PENETR" nON TEST L LABOR" TORY TEST LOC" nON 
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BASE rE 
UPPER 
\HT J 

LOIER 
\HT J 

BORING RECORD 

: • 6 

I 
')tart· i 
Stop 

I 
I 

-

-

-

-

4Q-

-

42.0 -tD.'ii'iQiiVi::oii:;m~u;;:-~:;;:;c!<7m==---l-----;:-;:---+--~ POORLY GRADED SAND: 7.5YR5/6. STRONG SP 

- BROWN. LOOSE. FlNE TO MEDIUU GRAINED. I'IIIH 
17. GRAV£1. (UP TO IOMM), ANGULAR 

-

45-

-

4 7.3 -r-m,-..-;::;:;;~--;-:;....,...,:;:;c-;;--------+---~---1 
-

TOTAL DEPTH: H.3 FEET 
NOTES: 
1. SOIL PROSE PUSHED TO 49 FEET BGS 

- 2. CON nNUOUS SAII.IPLER ADVANCED TO 50 FT. 
BGS 

50 - 3. SOIL COLLECTED FRQI.I INTERVAL 49 TO 50 FT 
_ FOR LABOR A TORY ANALYSIS 

4. SOl. GAS SMIPLE NO. WSTF-DB03-5049 
- 5. SOIL SAUPL.E NO WSTF-0803-2050 

-
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-

-

60-
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-
-
-
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-
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1 5 
-

I -

-
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-
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-
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CE JLG ~ 
UNI f 

BASE rE 
\JIJ 1 

BAS[ rE 
lilT 2 

lJIIU 
lilT l 

C2J 
~ 

c:::::J 
---

BORING RECORD 

--~- u ~HC<_,~c:c ~ESCR!P "";,~.~J -=; 
c::_ ,, -(--- -· -

1-1:_:_ ,s <{ ~ 

Jl '_! -
Start 

- '_) 
0 ~ -

Stop. w ./1 --- ·;] <l u._ 
- <{ <( 
::: _J Q:: 
::l u lJ 

~RCUND SURFACE: 
(' FILL 
"'J GRA vt:L: F'Ll 

.;£LL GRADED SAND: 5YR4/4. REDDISH BROWN, sw , , 
-

.. 
LOOSE, I.AOIS T, FINE TO COARSE GRAINED, 2r. . .. . 

- GRAVI:L (IOI.AI.A), SUBROUNOED TO ANGULAR 
. 

o.· ~ 

- 0 • 0. 

"" . - .. . .. 
5-

7 5YR5/6 SrRONG BROWN AT s·. vt:RY LOOSE 
. .. g 

- 0 
.& . 

- . ~ . · . .. 
-

·•·o : 
- .. 

• 0 .. . 
10 ~U GRADED SAND: 7.5YR6/6. REDDISH YrUOW. SW . 
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- .. .. .. 
- ~ o • .o• .. 
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: 0 
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- ~ -
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• . . . . - . 
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0 
. . . 

- .•. o • . 
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GECL.:':=: 
UNIT 

BASE rs 
UPPER 
UIIT J 

I.OIIER 
UIIT J 

cz:J 
C8J 
[=:::J 
----

' 

BORING RECORD 

-

-

4Q-

-
~1.5 

-

-

-
45-

45.2 
-
-

,~ ,
- - -~ -' _.,,_, 

3tart 

Stoo 

POORLY GRADED SAND: IOYRS/4. UGH! Ylli.OW
ISH. BRO~. ~RY LOOSE. FlNE TO COARSE 
GRAINED (90:>: FINE TO 1.4EDIUM GRAINED). 1:>: FlNE 
GRA~L (91.41.4) 

TOTAL OEPlH: 45.2 FEET 
NOT'ES: 
I. SOIL PROBE PUSHED fO 46.2 FEET BGL 
2. CONnNUOUS SAI.4PLER ADVANCED TO 47.2 
FEET 8Gl 

- 3. SOIL SAI.IPL(R COU.ECTEO FOR LABORATORY 
_ ANALYSIS FROI.I INTERVAL 46-47 FlEET BGl 

so-
-

-
-
-

ss-
-
-
-

-

60-

-
-
-
-

65-

-
-
-
-

70 

4. SOIL GAS SA1.4PLE NO. WSTF-0804--5046 
5. SOIL SAUPLE NO WSTF -0804-2047 
6. 2 PPI.4 INCREASE Ovt:R 8ACJ<GROUNO FOR 
40 TO 45 FlEET 

-;s 
-- ~ -c=:; 

Vl u 
0 

c;:: 
-

Lw V1 
- V1 L..... - <t z 
~ u 

J'N 

SP 

' s 
-
u ---Q. 

-~ 
a: 
0 

. 
'·· ?, 

Po -~ 

' . ... 
"· 0 . 
0 a·• 

1.: >, 

0 • . • 
~ > 

CME CON nN\JOUS AUC£R SAWPL£R --- WAIER TASL£ (nwE Of" BORINC) ---
S T ANOARO PENEIRA nON TEST L LABORATORY TEST LOCA nON 

UNOISTlJRSEO SAWPLE + PENEIROWETER (TONS/SO. FT.) 

WA IER TABL£ (24 HOURS) NR: NO RECOVERY 

~A(k :P2'... •,() 

)'1\4 ;;;£ J.,:,•;:::; 

:e<L '' --;JI,j --
AIR· ___:_]___ ::::; ',ol 

35-
-

-

-

-
40 -

-

-

-

-

45 -
-

-

-

-

50 -
-

-

-

-

55 -
-

-

-

-

60 -
-

-

-

-

65 -
-

-

-

-

WHITE SANDS MISSILE RANGE 70 
-

JOB NAME/NUMBER TEMP. TEST FACJUT} 

BORING NUMBER WSTF-DB04 

DATE DRILU:O 3[11[95 

DRIWNC METHOO HSA 
DRillED BY STEWART BROS: 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO. 95033804 

ORAWIN BY: RI.IL PAGE 2 0F ' 



BORING RECORD 

~~Er:~L:S ,-...r::J ~w - '0 ~-=•L :AJ 
=-~

1

.10 --== .: =.: ~ .. _ .. :~ .... 
Jt., I i_. ~~C~LC:~JC :E:;C?:P T!t~;~~ -:) 

U<'J!T - - ;:JOy ,( 

(~~~~\ - - 5 -
_) ·~ : . 3 '4 ';; :8 

IJ) ~ < (_) 

I (_l 

I 
~ >-- 3ACX :;R:•_•oQ 

Start i -
c ""'-- = :1:: - :1:: 

- c 
Stop Lw 'J~ - I ~ 

~ ':;~\A ~[.'..2'"L~ 
~ I <>:: > 

·,1 l CD -c I ' Lw 0 -
< <{ I 

I 
:::; - SOll ____,:__:.__ ::;:;y - __j CJ:: 

I 
' 

I 

Q: '-..) c:._ 

! 
::::J 

::::J u C) I z 
'...! Lw A.R· ~;:;~y 

~POUND SURFACE: 
0 CJ:: 0 

0 
I I ""'--

POORLY GRADED SAND· 7 5\'R4j4, BROI'Il'>l, LOOSE SP 

I 
' I 2 0 l]-

- ~OIST. FiNE TO COARSE (17.) GRAINED I -
-

1/ 
-

-
2.0 

-

- -

5 ~Ll GRADED SAND: IOY!lS/6, YELLO'MSH ~ 

50 -sw ~ 2.0 5 
- BROliN. VERY LOOSE. FINE TO COARSE 

0 e 

I 1/ 
GRAINED. COBBLES IN PART (0.25 FEET). flNE . -

- GRA'vfi (151.41:1) 
. 

l 0 . 
' 

-

-
.. 0 2.0 

... 0 ~ -

- .. 
• 0 -

10-
.. . 

0 
10 0 

10-. 

1/ 
- ~ ;o' 

"' .., . 
-

-
0 •• 0 

-

- : 2.0 . ! • -

-
. 

BAS( rE "''"' -

lilT 1 15-
. ,6. 15.0 

15.5 2.0 15-

- SANOY LEAN CLAY: 5'11l5/6, REDDISH BROWN, . a. 

~ 1/ 
STIFF TO VERY SllFF. NO PlASllOTY, 1% GRAVEL. 

-

- .30% SAIND, (flNE TO COARSE GRAINED) 
.- ,p, 

-

-
2.0 

-

-

~ 
-

20-
20.0 

20-

-

1/ 
'1\Ell GRAOED SAND W/ GRA'vfi : 5YR5/6, 

-

- REDDISH BR61'1N. LOOSE FROIA 20.5 TO 20.9' .-

-
2.0 

~ 
-

- -

25-
25.0 

25-

-

1/ 
-

BAS( (I - ~ lilT 2 
-

27.8 
2 

\IU.l. GRACED SANO: 7.5\1l7 /4, PN<, 0£NSE. ~ sw • . -
TO COARSE GRAINED, GRA'<U (101:111), CAC03 

. 
- ... 

CD.IENT (CAUOiE) . .. -
AIBUNOAINT CAUOiE NOOULES AT 30 FtET 

30- .... •. 30.0 
30-. 

1/ 
- . 0 .. -

lJIPOI 
. • 

tNT l -
. .· . -. 2 

- .•. .. -. 
- •• q, -. 

.35 
.. . .35.0 

~ 
--- WHITE SANDS MISSILE RANGE 

35-
Ct,jE CON nNUOUS AUGER SAI.IPI..ER -- WATER T A8l.£ ( nME Of BORlNG) - JOB NAME/NUMBER TEMP. TEST FAC/UTl 

~ STANOARO PENETRATION TEST L LABORATORY TEST LOCATION 

c:=J UNOISl\JRBEO SAioiPL£ + PENETROI.IETER (TONS/SO. FT.) BORING NUMBER WSTF-DB05 
, ..... -- WATER TABLE (2~ HOURS) NR: NO RECOIIERY - - J(11L9s DATE DRIU£0 

DRIWNG METHOD HSA 

DRILL£0 BY STEWART BROS.. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO 95038805 

DRAWN BY: R'-1. PAGE I ')f' ' 



1.08 
UNT J 

~E;:,-c... 

:FEE~', 

Slop 

BORING RECORD 

_,' . : 
0 

r_) 

_,;:.y .( --

! I 

' 

.~s-~~~~----------~~~~~7~·~~~~~~~~~~~~:·~,~~·~-~~·~~~+-=-·_---_.:_~ __ ==v :_, ~R·J~ND :.o~;cE i - ~ .::J ~-. 
- sw 0 ° 0 i J 0 

- §. ·: ,/ -
APPRO X : ': ~R ~VEL AT 35 FEET. LARGE 

_ CALICHE '•~DULES ;.J.J FEET) o 10 21/ -= 
SAND Gf}IERALL Y FiNE TO MEDIU~ GRAINED , 

- IJo ~ . 
o, 

40- . • •oo 

=_ ~ ·~:·.: 21100 
0 ·: • 

4S---t-~<R~~~!rm~~~~~~--7W~~:.~-~~~->-·~-+~~+-~~~~~--~~~~·s~o 
-
-

-
48.5 

-
so-

-

-

VYfU GR~DED SAND: 10YR6/4, UGHT YEUO'MSH SW ·• 

BROWN, VERY LOOSE. FINE TO COARSE GRAINED, 1/5 

11. GRAVEL (UP TO 25~~) ~ • • • 
• 0 ,., 2.0 

TOTAL DEPTH: 48.5 FEET 
NOTE: 
I. SOIL PROBE PUSI-IEO FRO~ 48.5 TO 51 FtET 
BGS 
2. CONnt-l\JOVS SAMPLER ADVANCED TO 52 FEET 
BGS 
3. SOIL SAMPUE CO!l.ECTED FRO~ 50' TO 51 FEET 
BGS FOR LABOR A TORY ANAL Y';jj$ 

0 •• 

••o • c, 4-8.5 

- 4. SOIL SAMPUE NO WSil'~DBOS-2052 
_ 5. SOIL GAS SAMPLE NO. WSil' -0805-5051 

ss-
-

-

-
-

60-

-

-

-
-

65-

-
-

-

-

-+0-

-

-

-

-

-+5 -

-

-

·-

-

50 -

-

-

-

-

55 -
-

-

-

-

so -
-

-

-

-

65 -
-

-

-

-

70--~---------r--------~---L--~~~~~~~L_~-L-L~---- --
[2] CME CONTINUOUS •uC£R SA..,Pl.ER ----- wArt:R TABLE (TIWE Of' BORING) WHITE SANDS MISSILE RANGE

70 

~ STANDARD PENETRATION TEST L LABORATORY TEST LOCAnON JOB NAME/NUMBER TEMP. TEST FAC/UT'r 

r:=:l UNDISTURBED SAWPLE + PENETRDI.IETER (TONS/SO. F'f) BORING NUMBER WSTF-DB05 
WArt:R TABLE (24 HOURS) NR: NO RECD'.U!Y 

OA TE DRILLED _ _::.;_3/..:..111"-1/.:..:~95~----------

ORIWNG METHOD _H.:..S"-----:----------
ORILL£0 BY ST"EWART BROS.' 

LOGGED BY __ _.::.L.:::,L.:;,;W. ____________ _ 

CHECKED BY __ _,D'-'J"-'.K"-.--- ORA'MNG NO 9SOJ8805 

ORAWN BY: PIAL PAGE 2 •:. 



GC:CL:;:; 
U~JI T 

BASE CE 
IMIT 1 

UPP£R 
IMIT l 

BORING RECORD 

--- 0: 0 
'./l (_) z 

Start ~ -::::: '=' i j f 1 0:: 0 0:: 

Stoo ~ ~ ~ ~ I 2[5 ~ $ ~ ;x __ oc,, 

o---~C~R~OU~'N~D~S~UjRF~AfECSE~Ntl~~~~~Effi~rt--;~U--t--0--+-+-+l-+-!+-+-+-+-+-1 +-+-~--~=~~~~
8

~~~~--A-R--~_·_:_ ""~ 
POORLY GRADED SAND· 7 SYR4/4. DARK BRO't\N, 'JP I ·~ -

- V1':RY LOOSE. FINE TO ~AEOIUIA GRAINED. ~~ /
2 

O 
I~ GRAVfi (UP TO 10~~) 

-
- 1.0 

-

5 - BECOIAING FINE TO COARSE GRAJNED, 10% GRAVU sw 
_ (20MM) 'M !11 OCCASIONAL COBBL£ (O.J FEET) 

-

-

-

0 & . 
0 ~ . . 
0. 0 

.. 
• 0 .. . 

10 ---r.~mrUANC~'7~~~~M!~n-N.1t--r,--f~~+++-+-+-f-f-f-f-+-+-~--~~~-t~~o~aw SANOY l.£AN ClAY: 7 SYR4/4, BROV!N, SOf'T, NO CL ~\ 

=

- PLASnOTY. GRAVU 5% (5-IOMI.I), JO:r. SAND. \ \~\ 
2
·
3 

"'' ;o 'rn"' rn•~o ~ '' 1/ 
15 ~ ~t-tt-t-++-+-t-+-i--+--+--+-+.-:oJ.0-+1~5.0 

20 ~ ~:-g,_:: 'ft.~ \'tiC:::~';.:: =· ~l+t---t---t---+-+-+-+-+-+-+--t-1_·0---+l/-=-+2:!!.0.:!!..j0 
l\ \ 1.5 

21 · O -f--wv.ru_ii'iO'rGR:O.OAD:;;:ED:n--<S-:-;AN;-;;0::;:-. --:7;-;.5;;;YRn.S<:/r.4,--:B;;;R;;;O::::v.N::-,-:IAEOO=:-::u::-1~--:S::-:W:---f:.:,,..,,~,,;.j / 
_ DENSE. FINE TO COARSE GRAINED, 3% GRAVEL o : 

(UP TO 25/.llot), CAUCHE COlEN T IN PART • - , • ~ 1.0 

.. ,o 

-

25-
..... 

0 ·:·~+-+-+-+-+-+-+-+-+-+---~~--~~2s~.ow 3.0 

-
-

-
-

30-
-

-

-

-

BE COWING DENSE TO V1':RY DENSE AT 30 FEET. 
CAUCHE NOOUL£S ANO COlEN T ABUNDAH T, 
ROOT lotOlDS IN PART 

fo .~. 

• 0 . 
0 0 ... 
0 0 • . 
'· o. 
o e .. 

0 • q, 

'' 1/ 
30.0 

2.8 

-

-

-

-

5-
-

-

-

-

IC-

-

-

-

-

15-

-

-

-

-

20-

-

-

-

-

zs-
-

-

-

-

30-

-

-

-

-
1.0 I 

~----~35--~------------r----------L----~~~o~~~~~~~~~~~~~~JS~.OL_ __ _ 
WHITE SANDS MISSILE RANGE 35 

-
CI.IE CON nNUOUS AUGER SAMPLER 

STANDARD PENETRAOON !'EST 

UNOfS nJRBED SAMPL£ 

WATER TABU: (24 HOURS) 

--- ... TEll TABU ( TIIoiE ~ BORING) 

L LABORATORY rt:ST LOCAnON 

+ PENETR<M:"l'ER (TONS/SO. FT.) 

NR: NO RECO'<f:RY 

JOB NAME/NUMBER TEMP. TEST FACIU11 

BORING NUMBER WSTF-DB06 

OA TE DRILLED ---"'J/:...;1=..3/:..::9~5------------
0RIWNG !.!ETHOO _HS.:.."------:----------
DRILL.£0 BY Sl£WAR T BROS. 

LOGGED BY __ _,L::!L:.:W"-. -------------

CHECKED BY __ .ot.D'-".J."-"K.'---- DRAWING NO. 950J8806 

DRAVON BY: RU PAG( 1 ~ 7 



BORING RECORD 

- . ; ' 
: 

':;too 

! ' 
' 

I 
I i 

I 

~ '"-
~ 

~ 

- ~ 

-

.:.f) -

- ~ 

- -

- ~ 

- -

45- .15 -
- -

- -

- -

- -

so- 50 -
- -

- -

--

--

ss- 55 -
--
--
--
--

60- 60 -
--
--
-

-

65 -
--
--

-

--

70--~--------~--------~--~---L~~~~~~L-~_L~ __ L_ __ 
I:2:J OA£ CONTlNUOUS AUGER SAUPLER -----wATER TABLE (n~o~E or BORING) WHITE SANDS MISSILE RANGE 

70 
-

~ STANDARD PENETRAnON TEST ~ LABORATORY TEST LOCAOON JOB NAME/NUMBER TEMP. TEST FAC/UT1 

c=:::J UNOISTUR8ED SAMPLE + PENETRQI.IETER (TONS/SO. FT) BORING NUMBER WSTF-DB06 

0 ATE ORILL£0 3it3Z:95 
WATER TABLE (24 HOURS) NR: NO RECO'<t:RY 

ORILUNG METHOD HSA 

ORILL£0 BY STIWART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO JSOc88ot; 

DRAWN BY: RIAl PAGE 2 OF -



BASE rE 
lilT 1 

II'PEit 
lilT l 

-

-

5-

-

-
-

-

lQ-

-

-
12 5 

-
-

15-

-

-
-

zo-

BORING RECORD 

Start 
Slop 

BECOMING 'hti..L GRADED SAND W/ GRAVEL 
IOYRS/6. YELLO\\ISH BROWN. VERY LOOSE. FlNE 
TO COARSE GRAINED. 20:>: GRAVEL (UP TO 30LILI) 

SANDY LEAN QAY: ?.SYRS/4. BROWN, JOX 
SAND, (FlNE TO COARSE GRAINED), VERY SnFr 

SW 

Q 

2 4 'i 3 '0 12 14 ,., 18 

: ! I i I 

I I I 
I 

I 

I 

~ ~~+-+-+-+-+-+-+-+-~}---~~~~~ 
• '& 

• 1 . . .. . 
.. . . 

~ ~Ht---+-+--H-+--~ 

~ Ht---t---H-++-+-+--1-+---~ 
21.0 -t-;;;WE;:;-LL;-;:cCR;;-;AD~E;::;D:-~SAN=-o -::Wc-;/-::CR::::-A""VEL-=--· ""'7c-::.5-:-::YR~6'""'/6=-. ----t---S-W----l>-0!'~~--. 

_ REDOlSH YELLOW, LOOS£. FINE TO COARSE : ': 
GRAINED. 15% ANGULAR GRAVEL (UP TO 151.11.1), 

- CAUOiE COIENT IN PART I • ~ 

-

zs-
-
-
-

-
3Q-

-

-

-

-

ABUNDANT ROOT I:IOlOS AND CAUCH( NOOULES 
AT 30' 

.. •' 

[o .... . . ... . . ... . . . . 
'. •. H+-+-+-+-+-+-+-+-+-+----~~-=-=-+~ 

0 • 3.0 

1.51/ 
•• q, 

.. 

-

5-

15-

-

20-

-

-

25-

-

.:so-

-

,. . . 
35--~-------------r----------~-----L~~~·~~~~~~~~~~-l~l--l~Jsu.ou_ ____ 35 __ 

WHITE SANDS MISSILE RANGE 
O..E CON nNUOUS AUGER SAIM'ILR 

STANDARD PENEn!AnON l!ST 

UNDISTURBED SAI:IPlE 

WA T'ER TABLE (24 HOURS) 

WATER T A8I..E ( ni:IE Of BORING) 

L u.IIORATORY l!ST LOCATION 

+ PENEWIOUETER (TONS/SQ. FT.) 

NR: NO RECOI/ERY 

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NUMBER WSTF-DRfJ7 

DATE DRILLED 3L12L9s 
DRILLING l.lETHOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY l.LW. 

CHECKED BY D.J.K. DRAWING NO. 95038B07 

DRAW1N BY: Rl:ll PAGE I OF ' 



'•· 

BASE (X 
li'PER 
IHT l 

LOIOt 
IHT J 

(2:] 

~ 

c.::::J 
---

BORING RECORD 
•) ::JP-. :A: ~.l~v~?~-~ 

- ''. - ' ...... -- ~ 

L! TW~·LJC:C SE.:OCRIP liON .::; .::P\,A ( . ' 

Start· 
Stop: 

" 
4 0 9 •ry " • 4 •5 :g 

·, I '· ! I 
' 

I 

I i I I 

I I I I I 

! I I 

I ' I 
I I 

I I 
! I I 

_; 

u. -
~ 

~ 

Q. 
<{ 

ct: 
(_) 

I u 
:;:: :- =A::;< :,.::?'21_;o...;c 

ct: - ct: 
'..U 

0 w =·'-" ,::(£ ~.:,~.~~ 

m <{ > -
2 

..u 0 ,::: J:IL . ' :->:Jy 
0::: -·-

::J 
(_) Q. 

z 0 
w w .. , . ' .=-.:::..,. 
Q:: 0 

c... 

- I I o• . 
§ .o 

I 12 0 f 
.35 -

-

- . ~ ~ . 
~ •o 15 

- -:. ": 
- . . -

4Q--~~FP~~~LYYGffiR-A~D~£DDSSAzAN~Ol::l7~.5~~~7~/I3,iP~IN~K~.ULOO~~f.-t--~spp--t~,r+-+-+-+-+-+-+-t-t-t-~~--~--~~ 
o, . 
I 

I 

1/ 
•o o 

I 
40-

15 _ FINE ffiAINEO SAND 

42.0- BECOIAING 10~6/6. SROI'!NISH YULOW, 

-
FINE TO COAR~ GRAINED, 20:'. GRAVU 

\(UP TO 40Ut.l) AT 42 FEET I 
_ TOTAL OEP[}I: 42.0 FEET 

NOTES: 
I. SOIL PROBE PUSHED TO 42 FEET 45- 2. CONnNUOUS SAIAPLER ADVANCED TO 45 FEET 

- FOR SOIL SAIAPU: FOR LABOR A TORY ANALYSIS 
(NO RECOVERY FROIA 40 TO 43 FEET) 

- 3. SOIL SA!.IPLE COlLECTED FROII INTERVAL « 
TO 45 FEET 

- 4. SOIL SA!.tPLE NO WSTr -0807-2045 
_ 5. SOIL CAS SAIIPLE NO. WSTr-0807-5042 

so-
-
-
-
-

ss-
-
-
-
-

60-

-
-
-
-

65-

-
-
-

70 

I 

CIA( CON nNVOUS AUGER SAt.IPL£R 
----- WA!LR TABI..£ (nWE Of' BORING) -

STANDARD PENETRA nON TEST L LABORATORY TEST LOCA nON 

UN DIS nJRSED SAI.IPLE + PENE"TROWETER (TONS/SO. n.) 

WATER TABU: (24 HOURS) NR: NO RECOI<t:RY 

-
4.2.0 -

-

-

45-

-

-

-

-

50 __, 

-

-

-

-
55-

-

.-

-

-

60-

-

-

-
-

65-

-

-

-

-

WHITE SANDS MISSILE RANGE 
70 

-
JOB NAME/NUMBER TEMP. TEST FACJUT} 

BORING NUMBER WSTF-DB07 
DATE DRILLED JL'2L9S 

DR1WNC METHOO HSA 

DRILLED BY STEWART BROS. 

LOCC£D BY LLW. 

CHECKED BY D.J.K. DRAWING NO 95038807 

DRAWN BY: Rloll PAGE 2 Of' 2 



BORING RECORD 

GEOL::JG DEPTH 
UNIT 

I (FEET; 
0 
0 
__J 

:-10 ::,c;L ':;AJ 

IJPU t. 

-

-

-

s-
-

-

-

-

10-

-

-
-

-

Start· 
Slop: 

u 

. 
• o .. 

.... . . 
.. 0 .. 
0 •• 

0 & . 
. . 
.. 0 

0 •• 0 . : ~. .... , 

2 4 s 3 IQ 12 I 4 I 6 . 3 

I 
i 

; 

! I 

: 

I ! 
I 

I 

WE r6' 
INT 1 ~~ 15 - • '

5
• HHH-+-+-+-++++---f-+.,--~:.':!..l 

15.5 t-iT.i..-r:;"'AVw-n~;-;;;;:.......,-;=:-;;--;:;;:;:=-==-11-----:::--+-~· -.-l 

WE r6' 
lHT2-

_ l£AN CLAY ~TH SAND: 7.5YR5/4, BROWN, SQf'T, Cl. ;\ 
LOW PlASnCITY. 20X SAND. f.IOSTLY FlNE l'\ \ = Ol•Oo(l), FEW C<"RSE SAAD "'"" · ~ 

-
zo- SYRS/8. YELLO~SH REO. 30;1; SAND. flNE TO 

COARSE CRAJNEO. ROOT MQDS ~ ~t--t--t--+-+-t-~~ 
-
-
-

-

25-
t-~~<tLLICGDR~~EO~S"AN0~:'7~.5~YR~7°/4T.'~~N~K-.~L~~~flN~-~S~W-~~.-.~:~ 25.5 

-
TO COARSE GRAINED GAUCHE eatEN T ABIJt{)AN T. 
~LL GR~EO IX CRA'ttl (5-lOioiW) -

-

-

fo ·". . . 
• 0 . . 
o· • ... . . . . 

30 - ABUNDANT GAUCH£ N00Ul£S AT 30 FITT '. o. 1-t--+-+-+-+-+-+-+-+-+--l--f-,...,__j...::~ 

-
-
-
-

0 5 .. 
• • 0 . . 
o• o. 

".' 

·~ -~' ' - ·~ .... 

,, -
-

5-

-

-

-

-

:o-

-
15-

-

-

-

-

20-

-

-

-

25-
-

-

-

-

30-

-

-
WE r6' 
UPfi£R 
INI J . . 
~--~35-~---------,---------L----~·~·~~~~~~LL~-L~~~ti_--

WHJTE SANDS MISSILE RANGE 
35 -

STANDARD PENE'!RAnCI'I TEST 

UNOISTURBED SAWPI.E 

WAIDI TABLE (24 HOURS) 

--- WAIDI TASl£ (nWE r:1F BORING) 

L LABOR A TCAY rrs r LOCA nCJo~ 

+ PENE!RONEIDI (TCI'IS/SO. fT.) 

NR: NO R(CO~RY 

JOB NAME/NUMBER TEMP. TEST FACIUTl 

BORING NUMBER WSTF-DB08 

OA TE DRILL£0 3{.12{.95 

DRIWNG METHOO HSA 

DRILLED BY STEWART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. ORA'MNG NO. 3'CO.lil808 

ORAv.N BY: Rloll PAGE 1 OF 2 



GECLCG DEPTH 
UNIT 

LOIO 
I.HT J 

(FEET) 

-

-

-

U THOLJG!C JESCRIP TIO~J 

Start: 
Stw 

BORING RECORD 

-
J 

-' - '~ 
- - 0 0 < - c • 0 
Jl '' 
0 "'- u 

I 
! 

t.J) w I 
- Vl Q_ 

I 

u_ 
- < < z w IX 
::J u CJ 

SP I 

! 

.:-o 3 ,:q_ -:,;..'J :;;. \~~~-:: 
OPy ( ~ 

3 < J I 2 <. <" '5 

i i :J:: 
w 
CD 
2 
::J 
z 

':..J >--~ ·J::: -
0 w 
..:( > -w 0 --:J:: (_) :::_ 

::1~ w 
0 

I 

'"1/ 40 0 40-~~~~~u---------~---4--~~~~~~~~~~_g~ TOTAL DEPTH: 40.0 FEET 

- NOTES: I 
1. SOIL GAS PROBE PUSHED TO 42 FEET BGS 

- 2. CONnNUOUS SAiriPLES ADVANCED TO 43 FEET 
BGS 

- 3. SOIL SAMPLE COW:C TED FROirl 40 TO 43 FEET 
BGS FROM LABORATORY ANALYSIS 

- 4. SOIL SAiriPLE NO. WSTF -0808-2043 

45 
_ 5. SOIL GAS SAMPLE NO. WSTF-0808-5042 

-

-
-
-

50-

-
-
-
-

55-

-

-

-
-

60-

-
-
-

-
65-

-
-
-
-

35-
-

-

-

-

.J.Q-

-

-

-

-

45 -
-

-

-

-

50 -
-

-

-

-

55-

-

-

-

-

60-

-

-

-
-

65 -

-

-

-

-

70--~---------r--------~--~~~~~~~~~~~~~l_--~ cue: CONflNUOUS AUCER SAioiF'LER ---=---WATER TABLE (TU.IE co BORINC) WHITE SANDS MISSILE RANGE 
70 

-
I2:S:J STANDARD PENETl!AnON TEST L LABORATORY TEST LOCAnON JOB NAME/NUMBER TEMP. TEST FAC/UTl 

c::J UNDISTURBED SAMPLE + PENE11101o1ETER (TONS/SO. FT.) BORING NUMBER .,STF-DBOB 
WATER TABLE (24 HOURS) NR: NO RECO~Y 

DATE DRILLED 3{,12{,95 

DRIWNG IAElHOO HSA 

DRILLED BY Srt:WART BROS. 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRA'MNG NO. 95033808 

DRAWN BY: Rlrll PAGE 2 co -



BORING RECORD 

GECUC CEPTH 
- C" D '3JIL ::;AS ~;. ') ·=- ~ - _- ·.~ '.- ,. 

UNIT LIIHOLCGiC CC:SCRIP-,GcJ 3 _i_L 
-

~ - (~ pou x: 

(FEET) - - 0 0 <( __; : • 6 8 10 12 .. 16 18 ' Vl u 
j r 

~ 

: : -
Start: 

- u 

I 

~ -.- 3ACM.V•:r~ '-<C' 

0 "-- a::: -
- - 0 

I Stop: ~ Vl I w <( 

Si~ 
:·,'\I ..}E.:.::··~ ~ 

"-- Vl Q C!) w 
- <( <( 2 '-:,>L _·_;_ ;:;p\,A - __; a::: 

0:: i ~· 
I ::._ 

~ :::J 
:::J 

~ _-_;_ ~= ... 
GROUND SURFACE 

u (_) z 9[ ~: w . ' 
0 

0 POORLY GRADED SAND: 7 5 YR4 /6. S :-RONG 
-'-. --SP I i 2 2 ( 

- 8ROv.N, LOOSE. FINE TO >,~EOIU~ GRAINED WITti I 

-1~ COARSE SAND, I~ ANGULAR GRAVEL (UP 
I -
I 

- ro 40~M) ( 

I -

- I 0 

II -

- -

5 - so 
FINE TO MEOIU~ GRAINED AT 5 n Ill n; 2.0 s-

- NO GRAVEL OR COURSE SAND 

1/ 
-

- -

-
1.0 

-

- -

10- 10 0 

BASE CE 'llfli GRADED SAND: I.IEOIUIA TO COARSE GRAIN([ sw . . 

1/ 
~-J-

INTI - 10~ GRAV£L. (UP TO SOIAM), VERY LOOSE 
; .. 

1L5 
-

- SANOY LEAN CLAY: ?:SYR~/6. STRONG BROv.N. Cl 

~ 
V£RY STIFT. NO PLASTICHY. JOX FlNE TO MEDIUM 

-

- GRAINED SAND 
1.0 

-

- ~ -

15 15.0 
Sllrf SAND: 7.5YR~/6. STRONG BROWN. FlNE Slol I I 

1/ 
15-

- TO loiEDfUN GRAINED. 5X GRAVEL (UP TO 1()1M). 
3<m SILl, V£RY LOOSE 

I I 
-

17.3- SX GRAV£l A I BASE -

- SANOY LEAN CLAY: 7.sYRy6. STRONG BROWN. Cl 

~ 
1.0 

V£RY STIFT, NO PLASTIOrf, JOX FlNE TO -

- MEDIUM GRAINED SAND 
ROOT MOLDS. CAUCHE NODULES, AND 2X COARSE -

20-
SAND AT 22 FEET 20.0 

~ 1/ 
zo-

- -

- -

-
1.0 

-

-

~ 
-

BASE CE 25-
25.0 25-

IHT2 

1/ 
26.0 

'11fli GRADED SAND: 7.5YR7/_4. PINK. LOOSE TO sw 
-

- DENSE. CAUOiE NODULES AND COIENT ABUNDANT to ·' • 
Fl~ TO COARSE GRAINED, 5lt GRA'<{L (ANGULAR. . ... -

LO 
- UP TO 1().1M) ·. . -

0 0 

IIIPOI - ... 
IHT l 

0 ~. -. 
30- ' •. 30.0 

30-. 2.5 

-
0 f 

1/ 
.. -

0 0 

- . 
o• • 

-. . LO 
- ••• 0: -

- ROOT I.IOLOS AI 34 FEET 1- •• '\ -. . 
35 

.. . 35.0 
35-

~ C~E CON nNUOUS AUGER SAMPLER --- WATER TABLE ( m•E OF BORING) 
WHITE SANDS MISSILE RANGE --- JOB NAME/NUMBER TEMP. TEST FAC/U11 

~ STANOAIIO Pt:NETRA nCfj TEST L L'BORATORY TEST LOCA nCfj 

c::J LJNOISnJRBED SAWPLE + PENETROMETER (TCfjS/SQ. fT.) BORING NUMBER rrsTF-DB09 
-- WATER TABLE (24 HOURS) NR: NO RECOVERY - OA I'E DRILlED 3/14/95 

DRIWNC IAETHOO STEWART BROS. 

DRILLED BY HSA 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO 35038809 

DRAWN BY: Rill PAGE I 0F -



,, 

UNIT 

LOIER 
I.NT J 

CZl 
~ 

c::J 
---

BORING RECORD 

:::EPTH 

!FEET) 

-

-

40-

-

L THOLOGIC DESCRIPTION 

Start: 
Stop: 

':! 
_j 

•J -
Q. 
<{ 

iX 
0 

.. .. , 
p. ~ 

r .... 
". 0 . 
0 

, .. -. 0 •• 

• • ~ 

~ .. .. 
0 

.., 
I 

I 

42.3-_t-c.~~LN~S~A~~~:~7~.5~~~7~/~4-.P~IN~K~.~F~IN~E~T~O~M~ED~IU~M~~--S~M--~~~ 
GRAINED. MEDIUM DENSE TO DENSE. 3~ SILT. 

_ ROOTS AND ROOT MOLDS, POORLY GRADED 

45-

-

-
47.5 

-

-

so-

TOTAL DEPni: 475 FEET 
NOltS: 
1. SOIL GAS PROBE PUSHED FllOI.I 4 7. 5 FEET TO 
40 FEET 
2. CON llNUOUS SAMPL£R ADVANCED TO SO FEET 
FOR SOL SAWPLE FOR ANAl Y11CAL ltS TING 

- 3. S<ll SAWPLE COLLECTED mOM 49 TO 50 
FEETBGS 

- 4. SOL SAWPLE NO. WSTF-DB09- 20S0 
_ 5. S<ll GAS SAIM'I.E NO. WSTF -DB09-5049 

-

ss-
-
-
-
-

60-

-
-
-
-

65-
-

-
-

-
70 ---

I 
I 

I 
I 

I 
I 

CI.CE CON nNUOUS AUGER SAWPU:R -- WA TtR TABLE ( nwE ~ 80RijG) -
STANDARD PENETRAnON TtST L LA80RA TORY TtST LOCA nON 

UNOtST\JR9Eil SAMPLE + PENETROI.IETER (TONS/SQ. FT.) 

w" !t:R TABLE (24 HOURS) NR: NO RECOVERY 

2 ' 5 13 :c 12 14 15 18 

I I 

0 ;-z 
G:: 0 iX 
u.J 

u..J 
<{ > -CD w 0 ..... 

:z -G:: u ., 
::J w 

·~ z 0 G:: G 
•. o __ oo" 

u_ 

10 1/ 
40 0 

1.0 1/ 
45.0 

1.0 1/ 47.5 

-

-

-

-

so-
-

-

-

-
55-

-

-

-

-

60-

-

-

-
-

65 -
-

-

-

-

WHITE SANDS JIISSILE RANGE 70 
-

JOB NAME/NUMBER TEAIP. TEST FACILIT1 

BORING NUMBER WSTF-DB09 

OA TE DRILLED 3i14i95 

DRIWNC METHOD STEWART BROS. 

DRILLED BY HSA 

LOGGED BY LLW. 

CHECKED BY O.J.K. DRAWING NO. 950J8809 

DRAWN BY: RIAL PAGE _l_ or 0 



APPENDIX B 

CHAIN-OF-CUSTODY FORMS 



4955 Yarrow Srrr111 
Arvada, ColorAdo 80002 

JOJ 421-6611 T1l.plaon~~ 
JOJ 431-7171 Fax 

OUANTERRA CLIENT 

\.~.:..v~'-1-.r~- C.\\JA... ~~ Lf' ... \ ~ .... "'~ ... ~_(we..~ 
PROJECT I 

\...)~\....__ ~ ........ ~ '(l-.... \ ~~ ~ \......, ~--.1 
SAMPLING COMPANY -~ 

'N <.....~'::> 
SAMPLING &IT£ 

~UCIII&C:.-~ ,. .. 
Enrlronm. 

Scr¥ices 

-"~ \ o\- 3 
SAMPLE SAFE'• CONDITIONS 

,.ACKt:DBY I) .' -

l'< 'r\ "'~~ 

SEAL NUMBER 

SEAL INTACT UPON RECEIPT BY-SAM~COMPANY CONDITION OF CONTENTS 

SEALED FOR SHIPPING BY INITIAL CONTENTS TE~ 

SEAL NUMBER 

oc 
ISA"'PL~ATUS 

) ~ ""r-'0 ~-\- ~"-. '-~ \ ~ ~ _ _ __ _l______ __l IB"oone 0 Continuing Until 
TEAM L£A0£R ' I SEAL INTACT UPON RECEIPT IIY LAB. CONTENTS TEMPERATURE UPO~ RECEIPT BY LAB , 

~Yel 0 No (16) .J .. 0 · °C 

SAMP~ ID _DESCRIPTION ---==-
1 

3b.'t~\-- I \S'.\s' T \J~\~_.._~~Q .. ~cj l0-<.C2_ 
~bh\~~ I blo '.'!s- '\ - l\ - ~~ ll.- (~ 

,, ~(o·:~o ~ ~ 

I\ (}(o','\~ ,, - ,, 
,, - \.' 

I o't"\~ 
,, ........ 'l -1\ b'\'.Sb 

,, \I:)·. \\) II - ,, 
,, \u·.co " - \\ 

-
' ,, I \\.D~ ,, - t\ 

L' 
I v!·~c II ~ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 

.riJ 

0£UV£R£D TO &H1Pf'£R BY 

vee- ~2~o 
l\ 

ll 

l\ 

l.f 

1\ 

lt 

I, 

SHIPPING DEl AILS 

REC£1V£0 FOR LAB SIGNED 

Q b~ 
OUANTERRA PROJECT NUMBER 

I I I I 4 I 2 :) t) 
OuA-411~ White - CLIENT Pink - LAB 

I 

AIROILL NUMBER 

\ 

·y-

.J.t-

~ L 

2!__::
,,f;- v 

~~ 



4~55 Yarrow ).tretl 
• -irvuda, Colorado 80002 • ~UCIJJ&GJ_!~ 

Enriron1., · 

303 'f11-6611 T1kphont ScrYices · 

-
SAMPLE SAFE' .. CONDITIONS -

QUANTERR~NT ~ ~\ ~ ~ ~JL ~ .. ., \u_D . 
PACKED BY~\"\~ SEAL HUMBER 

~" .~ _( l'A 
PROJECT 

~~ ~\~~·\~ ~~ 
&EAL INTACT UPON RECEII'It.Jit SAMPLING COMPANY CONOoTION Of CONTENTS 

\J~\~ 
SAMPLING COMPANY ~ SEALED FOR SHIPPING BY INITIAL CONTENTS TEMY 

\}..J<-~; ac 
SAMPLING SIT£ SEAL NUMBER I~ATUS 

~r-. :\Jt.Q\ 1=-~\~~ : Done 0 Conrinuing Unril 
""" j TEAM LEADER ' I SEAL INTACT UPON RECEIPT BY LAB. rONTENTS TEMPERATURE UPON RECEIPT BY LAii 

~ ~~~ 0 Yea ONo oc 
-

· DATE . TIME _<:4 SAMPLE ID/DESCRIPTION SAMPLE TYPE I CONTAINERS ANALYSIS PARAMETERS REMARKS 

3u1'"' 
\:P~-

\t-l~ \F- ~ t \J. -:l..u ~L ~ ~ R·~< l\ ~·,, .2 ... \1_ 4\1... \[Cl <..., ~ 'L ~(.) -JI:. 
\~·3- .. 

"') l'\ <1 \ l\ ~ \)S~ .. ,... 

"' = '"' or-- ' ---
p \.\ \'!>:~ l.\ - '-\- ~'\~ \1.· 

\.\ l.\ ll ... , + 
~ l\ \:>:so l\ - l\ - ~\t/J~ \~ l\ t\ l\ ,, ch-. 
~ l\ \~ ~ \l\ l\ - L\ - ~\\3 14 t( II l\ ,\ -t 

~ L\ \\ ~S'S" \\.. - 'I - ;t\~ 15 '\ lt l\ " -v 
,.. 

'I \'h:l."5 \.\ ...... ,, '""~\~3 \" l.\ ~' ,, ~ -)i-\ 

df('._f. 
·--

~ \\ ' 'a\'\~ '\ ?/. , "'(7o. ~ .t'_ p')"- \\ - II t( II 4 

3 ·~jQ\qr 
' 

~\~~ -QL \~ \\ l\ - \\ - ,, \I ~ 
t\ 1.\ - - 1- \'\)-- ~~ '&\\0 liN ~~~D b4-o~ ~ \\ \I. ~ 

.._ --

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 
OEUVERED TO 6MIPPER BY 

RE~QUISHED 8Y (SIGNED) RECEIVED 8Y (SIGNED) DATE TIME \'\\~~ 
~/ 2Jxhr 18 ~«> METH;;J_PM~ AIRBILL NUMBER 

.3cldxJ 5~ wf 
~ Q RECEIVED FOR LAB 

' 'SIGNED 
rAH./TIM[ ~- -~~ .. 

OUANTERRA PROJECT NUMBER 

-~-----

ClUA. .4119 White - CLIENT Pink - LAB 



~ 
~ 

4955 Yanvw St~tl 
An,tJda, Colorado 80002 

JOJ 421-6611 T61epJ.one 

I 

~Ud.l&e:.-,-~ 
EnYit011 !4 

f 
Services 

....ol!: ..:::::: 

SAMPLE SAFE'"' CONDITIONS 

QUANTERRA CU£NT ~ l \ ~ 
~-e!.t<~ ~'<"'~ ~ ( W<..~ l 

PACKED BY SEAL NUMBER 

\..)uu . <~- .~ ~'t'.~ 
PROJECT 

~~~:~~-~\~ ~ 
SEAL INTACT UPON RECC BY SAMPLING COMPANY CONDITION OF CONTENTS 

~~~ 
SAMPLING COMPANY u &EAL£0 FOR &HIPPING BY INITIAL CON~ TEMP 

WC\~-~ 
SAMPLING srn: 8£ALNUMBER r~ATUS 

'-(_~ ~~\ ~~\\\)1_ one 0 Continuing Until 

TEAM LEAD£R ' .· f SEAL INTACT UPON RECEIPT BY LAB. I CONTENTS TEMPERA TUR£ UPON RECEIPT IIY LAB 

',4.~~- 0 y., DNo 

DATE TIM6.... SAMPLE ID/DESCRIPTION SAMPLE TYPE I CONTAINERS ANALYSIS PARAMETERS REMARKS 

,,~'t) o~·."\-< ~\\=-- b~ \~- d.\CSL.. '" b(.'\\ . ).~ vo(J ~ 2..-~ u 
"'3/3ol~( ~ i '·'" 

\\ - \\ - ~\'\o.. -£~ tt:> ~v~.,- 3-~ ~ ""L\\'-<.. \JOl ~2. ~"'" . 
....... .---

~ 
~ 

~ 
~~~ 
~ 

' 

... / 
~ 

..;:? 
CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DEl AILS 

D£LIVERED TO SHIPPER BY 

REliNQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME ~ { ... \..,\-;.A':\... . "- "' ,,... ,. 

GJL ,~, _;;l"'j 
~. 

M£TH~ OF SHIPMENT AIRBILL. NUMBER 

D be t'i>OJ '\=-~~{) ·1" "-au~~(, I .......... ~-, .... r) 

\\ 
---

(S 
RECEIVED FOR LAB \ I SIGNED I DATE/TIM[ 

OUANTERRA PROJECT NUMBER 

- --- ... 

oc 

oc 

--~----

QLJA-41 IW White - CLIENT Pink- LAB 

--

----

----

..i 

-1 

--

---·-



..,n.MIIIf UC I.#U..» I ...,...., J "'-,('UHIII'"' ~~ uu.vlj"VIl.4U•4 

OUANTERRA~E:~L-~- \_ \--1~ 
PROJECT I 

'v-lV;k ~~ 
SAMPLING COMPANY 

\.d<-~5> 
SAMPLING SITE 

\.Jt-...J{] -c~ 
TEAM LEADER v._ \ 

~"'"'"" D ~ 
DATE TIME y_ 

IU 

4955 Yt~rrow StiWI 
Arvadt~, Colurudo 80002 

303 421-6611 Twkph 

~~~ ~'~ 

'{'(\.:' ""::;,...;, \..,_ Rt. ..........__ ..l 
(.) 

~\1/I~',D 
I 

SAMPLE ID/DESCRIPTION 

3 \~\'f) D1~oo \)..>~\~- ~~ \\.- ?..~u~ 
' 

ll 6T.r{ lt - ,, - ~~\1 
I 

l\ /o:!Jo l\ ..... 

' - J~sz 
I 

r 
- ci4'S1 l\ lO:~':> ~ 

.... \\.. 
I 

l[ \\.00 ,, - \\ - "J..d> ~~ 
_, 

\{ \\'.'b< 'I .... ,, ..... ~~lo1 

·- ~ ' . 

~uanter'i~\ 
£n~irunmt!. 
Sen· ices 

SAMPLE SAFE'M CONDITIONS 

(\-k.~S\ 
PACKED BY S£AL NUMfJ(R 

Y-c.~~__.~ 
I SEAL INTACT UPON RECEIPT ~lNG COMPANY CONDITION Of CONTENTS 

SEALED fOR SHIPPING BY INITIAL CONTENTS T~ 
- ~--

oc 
SEAL NUMBER 'SAMPLING STATUS~ I 

0 Done Continuing Until 

~~;TACT UPON RECEIPT BY LAB. 

Ye' 0 No 
rONTENTS TEMPERATURE UPON R~ID ;B2._C 

SAMPLE TYPE M CONTAINERS ANALYSIS PARAMETERS REMARKS 

~\ s~\ t..--'t~ \}oc ""1 '4 ~ 
62. \t 

q .J 
l\ l\ 

' 
03 \I 

~, 

\\ 
\l 

\ 

o4 l\ \l \' I 
\ 

o') ~ "l ,, 'I 

0/2 \t It ,, •( 

-~-

--

·-· 

-~--

0 I t~~.r.J:)I~ 
--~----

ol~ oo - a_~(fw, 3-_~ !\ '\ "' ..... ~l~_O_ \. ,, II 

1\ C) 
--

l\ \;}_'.bO - ,, - ;,...~1 () Cl ,, ,, ,, ••• 
-

\l::,v 
- "' -~1c--Qv oe, \\ l' \.• , ... (( ~ 

- ~'(_ 
·- -

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

OEUVERED TO SHIPPER BY 

REli~QUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME "-\. ·~ tK~ .. ~ 
U\,~ ~ '~~\~~ \~'.c:il METH~ O~IP~:\a 

, .. IRsc;~~os~~ qj 

' X 
RECEIVED ,OR LAB \ 

rG~/ Q6
\ I"~J;_?qs o~cc ;4'"2--· . - ._,_ 

"-J OUANfERRA PROJECT NUMBER 

4 \ Z Ot\ 
--

QUA • I I~ Whit• - CLIENT Pink - LAB 



....... ,... ............ ---- .. -- . ... . 

L.L.X_f"S 
SAMI'I.IHO liTE 

"T1 
TEAM LEADER 

TIME 

4955 Y11rrow Srrnr 
1111141d41, Color~~do 80002 

303 411-661 I Ttltphont 
303 431-7171 Fax 

SAMPLE ID/ DESCRIPTION 

PA~EDBY 

...}.\\~ 

•R SHIPPING BY 

SEAL HUMBER 

SEAL INTACT UPON RECEIPT BY LAB. 

~Yes 0 No 

~UCIO&t:r~~ 
Environn+ 
Scrviu~s 

\of-
SAMPlE SAFE'M CONDITIONS 

SEAL NUMBER 

CONDITION 0( CONTENTS 

SAMPlE TYPE II CONTAINERS ANAlYSIS PARAMETERS 

oc 

oc 

·/-3JJl/C)~ 1 oeoo 1 c..v5TE -"?'5XPC)- aal'l -aL o \ 1 ~~ 11·- 4ua 1 v,x ~ Br1+o 1 .. 

' 

02 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED BY (SIGNED) RECEIVED BY (SIGNED) 

AIRBILL NUMBER 

oo/3~1 4-69( 
/TlM(--~~ ---

---------+----------1 I IOUAN~R~PR~ECTNUMBER 1 --c_~, - 1 3 /2'!/n-9'~(), 
4\269 

0UA-411Q White - CLIENT Pink- LAB 



....... ,..... .. - ..... . --- .. --- .. 
4955 Yarrow Slr«l 
Arw4d<l, Colurado 80002 

303 421·6611 T•ilp/totll 
303 431-7171 FlU . 

"4/eUanr:er~~, 
Eurironm .. 

Sen-ices 

of. 
SAMPLE SAFE'"' CONDITIONS 

SEAL NUMBER 

CONDITION OF CONTENTS 

0 l-

-40-...oJo.t \}C(_- 8Jt.l.o \-\ 
•L.J JI•LJ I lv..T._., \ [ !,.Dlf:W.y l='lJN::U'. I D. ~'\ f' n .. •·""u'1- '{0(_.. edt..\0 I \VIP fMC\......_ 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED 8Y (SIGNED) RECEIVED 8Y (SIGNED) DATE TIME 

'X:/15110 ~d-O 
RECEIVED fOR LAB 

E"S 
OUANTERRA PROJECT NUMOER 

4\26C\ 
0UA411~ White - CLIENT Pink - LAB 

oc 

oc 

0'/<l 



OUANTERRA CliENT 

\1\.L")u~~.JJ• ~~- (\1...1~ 

~~)) t ... trUI4' .>IIUI 

ATVroJtJ, Culut'IIJu 8000] 

JOJ 421-6611 T&phoru 

F.t.L(& ~ .( ,J,v-'-0 ( ~<-~'\ 
I 

rACII[DBY 

~ V'\ ·"- olu 

~ua•••o•• .. 
funtuiiiDI!""' 
Scnit·es 

l '-' . . -
SAMPLE SAFE"' CONDITIONS 

SL\1. NUMBER 

PROJECT 

l-t.~- \' i:.'" \-.. ~~~~l1\f\ ~ 'N~~ <;~~ \<\,':>.-_\\.. <t~.- 1

; Wi[: ~:~E~T BY \AMPL.ING COMPANY 
CONOHION Of" CONTENTS 

... 
SAMPLING COMPANY \ <J . MN.£0 fOR &HIPPING BY INITIAl CONTI:NTS TEMP 

\J~~~ 1 oc 
SAMI'LINQ 61Tli: SEAl.. NUMBER 'SAMPliNG STATUS 

·---

\\\- 0 Dono ~linuong Until 
TEAML.U0£R 

~'("\~~k 
SEAL. INTACT UI'ON RECEIPT BY LAB 

rONTENTS TEMPERATURE u"; R~£;; BYI ~~oc--
~· Yo• DNo 

DATE TIME " SAMPLE ID/DESCIIPTION SAMPLE TYPE I CONTAINEIS ANALYSIS PARAMETERS REMARKS 
·-

~~ .¢ 3j~~ G~·,\ '-1 o <... .; ~ L '\. 1..2) 

L,· 

\ \'. ~C) ~~Jf- ~~9'\-J.. \\ 0 I · :l-"\__~ (...-

-a¢~\ \\ \ \ c::::..: 1,.---"" 

\\ \\: ;c \\ - \\ 02 ,, 
l\ ~ 

-

\.\ \3' .q{ -~¢51 03 \\ 
(...;' 

\'- - \\ ,, 
\\ I I 

__ L: 

,, \~·.~'S" \.' \.\ 
,, _qc_ 

"~ 
,, 

~ ''- l I 
,__., 

- - -
- - :ll)foc 

....--
\\ l"\'.bu "' ~ o') \\ l\ ,, q L----

0,.'-(:~~ -~ 
----~ 

~/1\?J~.; -\\ - l\ 
'-- . 

-..-·-~-
\\ ac\~ olD l\ I\ q 

' 
-- --

3 b.~\~< t)\'.\<;" l\ - " - ;2c1~ .01 \\"' l\ 1\. ( I {_.- L 

. -

\\ () '\: '1 u \.~ - \.\ - ~()1~ oS ll 'l l\ I( -
·-----

' ) ~"\u....l -
''- (l~'.'w \\. - ~t>~ - ~o1;l.- l B O'l -~~(" " .... \ .... ,u~.~ \\ I I -

----
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F.m·iw: !~1 
Scl'l'it·c~ 
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"C 
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CUSTODY TRANSFERS PRIOR TO SHIPPING 
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DATE IP/3 0 

Page -~-- J of 

-7,_ ANALYSES 
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APPENDIX C 

SUMMARY OF FIELD FLAME IONIZATION 

DETECTOR (FID) READINGS 



SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORINGID DRILLED (feet bgs) (ppm) FID READING (ppm) 

WSTF-DBOI 3/9/95- 0.0 - 2.5 2.0 SOIL: 2 

3/10/95 2.5- 5.0 NR AIR: 3 

5.0-7.0 2.0 

7.0- 10.0 NR 

10.0-11.0 2.0 

11.0- 15.0 NR 

15.0- 18.0 2.0 

18.0-20.0 NR 

20.0- 25.0 2.0 

25.0- 28.4 1.5 

28.4- 30.0 NR 

30.0- 33.0 1.5 

33.0- 35.0 NR 

35.0- 39.0 1.5 

39.0-40.0 NR 

40.0-45.0 1.5 

WSTF-DB02 3/10/95 0.0- 1.5 2.0 SOIL: 2 

1.5- 5.0 NR AIR: 4 

5.0-6.5 2.0 

6.5- 10.0 NR 

10.0- 12.0 2.0 

120- 15.0 NR 

15.0- 17.0 2.0 

17.0- 20.0 NR 

20.0- 22.0 2.0 

22.0- 25.0 NR 

25.0- 27.0 2.0 

27.0- 30.0 NR 

30.0-32.0 2.0 

32.0- 35.0 NR 

35.0- 37.0 2.0 

37.0- 40.0 NR 

40.0- 42.5 2.0 

WSTF-DB03 3/13/95 0- 3.8 2.0 SOIL: 1.5 

3.8-5.0 NR AIR: 1.5 

5.0- 7.5 2.0 

7.5- 10.0 NR 

10.0-15.0 2.0 

15.0- 17.5 2.0 

17.5- 20.0 NR 

20.0- 22.5 1.5 

22.5- 25.0 NR 

25.0-27.5 1.5 

27.5- 30.0 NR 

30.0- 32.5 1.5 

32.5- 35.0 NR 

35.0- 37.5 1.5 

37.5-40.0 NR 

n:\wsmr\rfirpt\BOOK1.XLW (3/22/96 11:32 AM) Page 1 of 12 



SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORING ID DRILLED (feet bgs) (ppm) FID READING (ppm) 

40.0-42.5 1.5 

42.5-45.0 NR 

45 0- 47.0 1.5 

WSTF-0804 3/11/95 0.0-3.0 2.0 SOIL: 2 

3.0- 5.0 NR AIR: 2 

5.0-7.0 2.0 

7.0- 10.0 NR 

10.0- 15.0 2.0 

15.0- 17.5 2.0 

17.5- 20.0 NR 

20.0-230 2.0 

23.0- 25.0 NR 

25.0-270 2.0 

"27.0- 30.0 NR 

30.0- 35.0 2.0 

35.0- 38.5 2.0 

38.5-40.0 NR 

40.0-43.0 4.0 

43.0-45.0 NR 

WSTF-0805 3/11/95 0.0-2.0 2.0 SOIL: 2 

2.0-5.0 NR AIR: 2 

5.0-7.0 2.0 

7.0- 10.0 NR 

100- 12.0 2.0 

12.0- 15.0 NR 

15.0- 17.0 2.0 

17.0- 20.0 NR 

20.0 - 21.5 2.0 

21.5 - 25.0 NR 

25.0- 28.0 2.0 

28.0- 30.0 NR 

30.0 - 31.5 2.0 

31.5- 35.0 NR 

35.0- 38.0 2.0 

38.0-40.0 NR 

40.0- 45.0 2.0 

45.0- 47.5 2.0 

47.5- 48.5 NR 

WSTF-0806 3113195 00-2.0 1.0 SOIL: I 

2.0-5.0 NR AIR: I 

5.0-6.0 1.0 

6.0- 10.0 NR 

10.0- 12.3 1.0 

12.3- 15.0 NR 

15.0- 18.0 1.0 

18.0- 20.0 NR 

20.0- 21.5 1.0 
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SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORING ID DRILLED (feet bgs) (ppm) FID READING (ppm) 

21.5- 25.0 NR 

25.0- 28.0 1.0 

28.0- 30.0 NR 

30.0- 32.8 1.0 

32.8- 35.0 NR 

35.0- 37.8 1.0 

37.8-40.0 NR 

WSTF-0807 3/12/95 0.0-2.0 1.5 SOIL: 1.5 

2.0-5.0 NR AIR: 1.5 

5.0-6.5 1.5 

6.5- 10.0 NR 

10.0- 13.0 1.5 

13.0- 15.0 NR 

15.0- 18.5 1.5 

18.5- 20.0 NR 

20.0- 23.0 1.5 

23.0- 25.0 NR 

25.0- 28.0 1.5 

28.0- 30.0 NR 

30.0- 33.0 1.5 

33.0-35.0 NR 

35.0- 37.0 1.5 

37.0-40.0 NR 

WSTF-0808 3/12195 0.0-2.0 1.75 SOIL: 1.75 

2.0-5.0 NR AIR: !.75 

5.0-6.5 1.75 

6.5- 10.0 NR 

10.0- 11.0 1.75 

11.0- 15.0 NR 

15.0- 16.0 1.75 

16.0- 20.0 NR 

20.0- 21.0 1.75 

21.0- 25.0 NR 

25.0- 26.5 1.75 

26.5- 30.0 NR 

30.0-32.5 1.75 

32.5- 35.0 NR 

35.0- 37.5 1.75 

37.5- 40.0 NR 

WSTF-0809 3114/95 00-2.2 1.0 SOIL: 1.0 

2.2-5.0 NR AIR: 1.0 

5.0-7.0 1.0 

7.0- 10.0 NR 

10.0- 12.5 1.0 

12.5- 15.0 NR 

15.0- 17.5 1.0 

17.5- 20.0 NR 
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SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 
BORINGID DRILLED (feet bgs) (ppm) FID READING (ppm) 

20.0- 22.5 1.0 

22.5- 25.0 NR 

25.0- 29.5 1.0 

29.5- 30.0 NR 

30.0- 32.5 1.0 

32.5- 35.0 NR 

35.0-37.5 1.0 

37.5- 40.0 NR 

40.0-45.1 1.0 

45.1-47.5 1.0 

WSTF-SBOJ 3/16/95 0.0-2.5 1.8 SOIL: 1.5 

2.5- 5.0 NR AIR: I .5 - 2.0 

5.0-6.8 1.5 

6.8- 10.0 NR 

10.0- 12.0 1.5 

12.0- 15.0 NR 

15.0- 17.5 1.75 

17.5- 20.0 NR 

20.0-22.5 1.75 

22.5- 25.0 NR 

25.0- 26.5 1.75 

26.5- 30.0 NR 

30.0- 32.5 1.75 

32.5- 35.0 NR 

35.0- 36.0 1.75 

36.0- 37.5 NR 

37.5- 39.5 1.4 

39.5-40.0 NR 

40.0-42.5 1.25 

42.5-45.0 1.25 

45.0- 47.5 1.5 

47.5- 50.0 1.5 

50.0- 52.5 1.5 

52.5- 55.0 1.5 

55.0- 57.5 4.0 

57.5- 60.0 1.25 

60.0-62.5 1.25 

62.5-65.0 1.25 

65.0-67.5 125 

67.5- 70.0 1.25 

70.0- 72.5 1.25 

72.5 - 73.8 1.25 

73.8- 75.0 NR 

75.0- 76.3 1.25 

76.3- 77.5 NR 

77.5- 80.0 1.25 

80.0- 82.5 1.25 

WSTF-SB02 3/15/95 0.0-2.5 1.5 SOIL: 1.5 
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SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORING 1D DRILLED (feet bgs) (ppm) FID READING (ppm) 

2.5- 5.0 NR AIR· 1.5 

5.0- 7.5 1.5 

7.5- 100 NR 

10.0- 12.5 1.5 

12.5- 15.0 NR 

15.0- 18.5 1.5 

18.5- 20.0 NR 

20.0- 24.0 1.5 

24.0- 25.0 NR 

250-27.5 1.5 

27.5-300 NR 

30.0- 32 5 1.5 

32.5- 35.0 NR 

35.0- 37.5 1.25 

37.5- 40.0 NR 

40.0- 42.5 1.25 

42.5-45.0 NR 

45.0- 47.5 1.25 

47.5- 50.0 NR 

50.0- 52.5 1.25 

52.5- 55.0 1.25 

55.0- 57 5 1.25 

57.5- 60.0 1.25 

60.0- 61.5 1.25 

61.5 - 62.5 NR 

62.5- 65.0 1.25 

65.0- 67.5 1.25 

67.5- 70.0 125 

70.0- 72.5 1.0 

72.5- 75.0 1.0 

75.0-775 1.25 

77.5- 80.0 1.0 

80.0- 82.5 1.0 

WSTF-SB03 3/15/95- 0.0-2.0 1.25 SOIL: 2 

3/16/95 2.0-5.0 NR AIR: 2 

5.0-6.5 1.25 

6.5- 10.0 NR 

10.0-11.0 1.4 

110- 15.0 NR 

15 0- 17.0 12 

17.0-20.0 NR 

20.0- 22.5 1.2 

22.5- 25.0 NR 

25.0- 27.5 1.2 

27.5- 30.0 NR 

30.0- 32.5 1.2 

32.5- 35.0 NR 

35.0- 37.5 4.0 

37.5- 40.0 NR 
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SOIL 

BORINGID 

WSTF-SB04 

WSTF-SB05 

SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

DATE CORE INTERVAL FID READING, BACKGROUND 
DRILLED (feet bgs) (ppm) FlO READING (ppm) 

40.0- 42.5 2.0 

42.5-45.0 NR 

45.0-46.4 2.0 

46.4- 50.0 NR 

50.0- 52.0 1.25 

52.0- 52.5 NR 

52.5- 55.0 1.1 

55.0- 57.5 1.1 

57.5- 60.0 1.1 

60.0- 61.0 1.1 

61.0-62.5 NR 

62.5 - 64.5 1.1 

64.5- 65.0 NR 

65.0- 67.0 1.1 

67.0- 67.5 NR 

67.5-70.0 1.1 

70.0- 72.5 1.0 

72.5- 75.0 1.1 

75.0- 77.5 1.0 

77.5- 80.0 1.0 

3123195 FID NOT FUNCTIONING DURING SB04 

3/26/95 0.0-14 1.5 SOIL: 1.5 

14-5.0 NR AIR: 1.5 

5.0-6.0 1.7 

6.0- 10.0 NR 

10.0- 12.0 1.7 

12.0- 15.0 NR 

15.0- 17.5 1.5 

17.5-20.0 NR 

20.0- 21.5 1.5 

21.5 - 25.0 NR 

25.0- 26.0 1.5 

26.0- 30.0 NR 

30.0- 31.0 1.5 

31.0- 35.0 NR 

35.0- 37.5 2.0 

37.5- 40.0 2.0 

40.0-42.5 2.5 

42.5-45.0 2.5 

45.0- 47.0 3.5 

47.0-47.5 NR 

47.5- 49.5 2.75 

49.5- 50.0 NR 

50.0- 52.0 2.75 

52.0- 52.5 NR 

52.5- 54.5 2.75 

54.5- 55.0 NR 

55.0-57.5 2.5 
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SUMMARY OF SOIL FID READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORING ID DRILLED (feet bgs) (ppm) FID READING (ppm) 

57.5- 60.0 2.0 

60.0- 62.5 2.0 

62.5-65.0 2.0 

65.0-675 2.5 

67.5- 70.0 2.0 

70.0- 72.5 2.25 

72.5- 75.0 2.0 

75.0- 77.5 5.0 

WSTF-SB06 3/22/95 0.0-2.0 1.0 SOIL: 1.0 

2.0-5.0 NR AIR: 1.0 

5.0-7.3 1.0 

7.3- 10.0 NR 

10.0- 12.5 1.0 

12.5- 15.0 NR 

15.0- 17.2 1.0 

17.2- 20.0 NR 

20.0- 22.5 1.0 

22.5- 25.0 NR 

25.0- 27.0 1.0 

27.0- 30.0 NR 

30.0-32.5 1.0 

32.5- 35.0 NR 

35.0- 37.4 1.0 

37.4- 40.0 NR 

40.0-42.5 1.0 

42.5-45.0 1.0 

45.0- 47.5 1.0 

47.5- 50.0 1.0 

50.0- 52.0 1.0 

52.0- 52.5 NR 

52.5- 55.0 1.0 

55.0- 57.5 1.0 

57.5- 60.0 1.0 

60.0-62.5 1.0 

62.5- 65.0 1.0 

65.0-67.5 1.0 

67.5- 70.0 1.0 

70.0-72.5 1.0 

72.5- 75.0 1.0 

75.0- 77.5 1.0 

77.5-80.0 1.0 

80.0- 82.5 1.0 

WSTF-SB07 3/27/95 0.0- 2.5 2.25 AIR: 1.75 

2.5- 5.0 NR SOIL: 1.75 

5.0- 7.5 3.0 

7.5- 10.0 NR 

10.0- 11.5 3.0 

11.5 - 15 0 NR 
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SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORINGID DRILLED (feet bgs) (ppm) FID READING (ppm) 

15.0- 17.0 175 

17.0-200 NR 

200-220 175 

220-25.0 NR 

25.0- 27.5 3.25 

27.5- 30.0 NR 

30.0- 32.5 2.0 

32.5- 35 0 NR 

350-37.5 3.0 

37.5- 40.0 NR 

40 0-42.5 3.0 

42.5-45.0 3.5 

45.0-46.5 425 

46.5-47.5 NR 

47.5- 50.0 2.25 

50.0-52.5 3.0 

52.5- 54.5 3.6 

54.5- 55.0 NR 

55.0- 57.0 3.0 

57.0- 57.5 NR 

57.5-60.0 175 

60.0-62.5 1.75 

62.5-65.0 1.7 

65.0-67.5 4.0 

67.5- 70.0 4.0 

70.0- 72.5 2.5 

72.5-750 1.75 

75.0-770 2.0 

77.0- 77.5 NR 

77.5- 80.0 3.0 

WSTF-SB08 3/23/95- 0.0-2.5 2.1 SOIL: 2.0 

3/24/95 2.5-5.0 NR AIR: 2.0 

5.0- 7.5 3.0 

7.5- 10.0 NR 

10.0- 11.0 2.5 

II 0- 15.0 NR 

15.0- 17.5 3.5 

17.5- 20.0 NR 

20.0- 22.5 2.25 

22.5- 25.0 NR 

25.0- 26.3 2.0 

26.3- 30.0 NR 

30.0- 31.5 2.5 

31.5 - 35.0 NR 

35.0- 37.5 2.0 

37.5- 40.0 NR 

40.0-42.5 4.0 

42.5- 45.0 3.5 

45.0- 47.5 4.5 
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SOIL 

BORING 1D 

WSTF-SB09 

SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

DATE CORE INTERVAL FID READING, BACKGROUND 

DRILLED (feet bgs) (ppm) FID READING (ppm) 

47.5- 50.0 2.75 

50.0 - 51.0 7.0 

51.0- 52.5 NR 

52.5 - 55.0 8.0 

55.0- 57.5 100.0 

57.5-60.0 300.0 

60.0-62.5 500.0 

62.5-65.0 1000.0 

65.0-66.0 60.0 

66.0- 67.5 NR 

67.5- 68.5 900.0 

68.5- 70.0 NR 

70.0- 72.5 900.0 

72.5- 75.0 1750.0 

75.0- 77.5 1300.0 

77.5- 80.0 1000.0 

80.0- 82.5 NR 

3/25/95 0.0-2.5 2.0 SOIL: 2.0 

2.5-5.0 NR AIR: 2.0 

5.0-7.0 3.0 

7.0- 10.0 NR 

10.0- 15.0 2.5 

15.0- 17.5 2.0 

17.5- 20.0 NR 

20.0- 22.5 2.0 

22.5- 25.0 NR 

25.0- 27.0 2.0 

27.0- 30.0 NR 

30.0- 31.0 3.0 

31.0- 35 0 NR 

35.0- 36.0 2.0 

36.0-40.0 NR 

40.0-45.0 1.5 

45.0- 47.5 2.0 

47.5- 50.0 NR 

50.0- 51.0 2.0 

51.0- 52.5 NR 

52.5- 55.0 4.0 

55.0- 57.5 4.0 

57.5- 59.5 2.0 

59.5-60.0 NR 

60.0- 62.5 2.0 

62.5-65.0 1.75 

65.0- 67.5 1.5 

67.5- 70.0 1.75 

70.0- 72.5 3.0 

72.5- 75.0 9.0 

75 0- 77.5 15.0 

77.5- 79.0 NR 
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SUMMARY OF SO_IL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

SOIL DATE CORE INTERVAL FID READING, BACKGROUND 

BORINGID DRILLED (feet bgs) (ppm) FID READING (ppm) 

WSTF-SBIO 3/24/95- 0.0- 2.5 2.0 SOIL: 2.0 

3/25/95 2.5- s 0 NR AIR: 2.0 

5.0- 7.0 2.0 

7.0- 10.0 NR 

10.0- 11.0 2.0 

11.0-15.0 NR 

15.0-20.0 2.25 

20.0-210 2.25 

21.0- 25.0 NR 

25.0- 26.3 3.5 

26.3 - 30.0 NR 

30.0-310 2.0 

31.0- 35 0 NR 

35.0- 37.5 2.0 

37.5-40.0 30 

40.0-42.5 2.25 

42.5-45.0 50.0 

45.0-47.5 50.0 

47.5- 49.5 80.0 

49.5- 50.0 NR 

50.0- 52.0 60.0 

52.0- 52.5 NR 

52.5- 55 0 275.0 

55.0- 57.5 500.0 

57.5-60.0 400.0 

60.0- 62.5 150.0 

62.5-65 0 200.0 

65.0- 67.5 1000.0 

67.5- 70.0 900.0 

70.0- 71.0 700.0 

710- 72.5 NR 

72.5- 75.0 1000.0 

75.0- 75.5 500.0 

75.5 - 77.5 NR 

77.5- 79.0 1500.0 

79.0- 80 0 NR 

80.0- 82.5 1400.0 

WSTF-SB!l 3/28/95 0.0-2.5 1.5 SOIL: 1.5 

2.5- 5.0 NR AIR: 1.5 

5.0-6.0 1.5 
6.0- 10.0 NR 

10.0- 12.0 1.5 

12.0- 15.0 NR 

15.0- 17.0 1.5 

17.0-20.0 NR 

20.0- 21.0 2.5 

21.0- 22.5 NR 

22.5 - 25.0 2.0 
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SOIL 

BORINGID 

WSTF-SBI2 

SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

DATE 

DRILLED 

3/28/95-

3/29/95 

CORE INTERVAL 

(feet bgs) 

25.0-27.5 

27.5- 35.0 

35.0- 37.5 

37.5- 39.0 

39.0- 40.0 

40.0-42.5 

42.5-45.0 

45.0- 47.5 

47.5- 50.0 

50.0- 52.5 

52.5- 55.0 

55.0- 57.5 

57.5- 60.0 

60.0-62.5 

62.5-65.0 

65.0- 67.5 

67.5- 70.0 

70.0- 72.5 

72.5- 75.0 

0.0-2.5 

2.5-5.0 

5.0-7.5 

7.5- 10.0 

10.0- 15.0 

15.0- 17.5 

17.5- 20.0 

20.0- 22.5 

22.5- 30.0 

30.0- 32.5 

32.5- 35.0 

35.0- 37.5 

37.5- 40.0 

40.0-42.5 

42.5-45.0 

45.0- 47.5 

47.5- 50.0 

50.0- 52.5 

52.5- 54.0 

54.0- 55.0 

55.0- 57.5 

57.5- 60.0 

60.0- 62.5 

62.5- 65.0 

65.0- 67.5 

67.5- 70.0 

70.0- 72.5 

72.5- 75.0 

75.0- 77.5 

77.5- 80.0 

FID READING, 

(ppm) 

2.0 

NR 

L5 

1.25 

NR 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.0 

1.5 

NR 

2.5 

NR 

2.0 

1.5 

NR 

3.5 

NR 

7.0 

NR 

13.0 

11.0 

11.0 

50.0 

425.0 

275.0 

600.0 

325.0 

NR 

400.0 

450.0 

275.0 

300.0 

1300.0 

900.0 

2000.0 

3000.0 

1500.0 

2200.0 
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FID READING (ppm) 

SOIL: 1.5 

AIR: 1.5 
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SOIL 

BORING ID 

SUMMARY OF SOIL FlO READINGS, 
TEMPERATURE TEST FACILITY, 

WHITE SANDS MISSILE RANGE, NM 

DATE CORE INTERVAL FID READING, BACKGROUND 

DRILLED (feet bgs) (ppm) FID READING (ppm) 

80.0- 82.5 !700.0 

82.5- 85.0 NR 
85.0- 87.5 !300.0 

87.5- 90.0 NR 
90.0- 95.0 2000.0 

950- 100.0 1000.0 

100.0- 103.5 1200.0 

103.5- 105.0 NR 
105.0- 110.0 400.0 

110.0- 113.0 300.0 

113.0-115.0 NR 
115.0- 119.0 40.0 

119.0- 120.0 NR 
120.0- 125.0 300.0 

125.0-127.5 350.0 

127.5- 130.0 NR 
130.0-135.0 80.0 

135.0- 136.5 50.0 

136.5- 140.0 NR 
140.0- 142.0 30.0 

142.0- 145.0 NR 
145.0- 150.0 10.0 

150.0- 152.5 30.0 
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APPENDIX D 

SOIL CUTTINGS LABORATORY ANALYTICAL 

RESULTS/AUTHORIZATION TO DISPOSE MEMO 
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D~te: 2~ April 995 

To: Bob E•iley, Dow Environmental, Inc. 
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RHB-95-()92 
April 18, 1995 

Mr. Clif B. Warren, P.E. 
HTRW Cost Plus Contract 
Resident Office 
Department of The Army 
U. S. Army Corps of Engineers 
Tulsa District 
1645 S. lOlst East Avenue 
Tulsa, Oklahoma 74128 

+ 
APR 19 '1995 

RfC[IVfO 

Dow Environmental Inc. 
15204 Omega Dnve 

SUite 200 
Rockville. Maryland 20850 

Fax: (301) 948·6094 

(301) 948-0040 

Subject: Contract No. DACA56-93-D-0016, Delivery Order 0005 
Removal of Investigative Derived Waste 
White Sands Missile Range, New Mexico 
Hazard Determination Report (Mod #2) 

Dear Mr. Warren: 

The purpose of this letter is to report that the drill cuttings (IDW) generated by Woodward 
Clyde are not contaminated or hazardous. 

A fax copy of each laboratory report is attached. A hard copy will be provided with the Data 
Validation Report. 

Recommend that the contents of both rollon/rolloff boxes be placed into the White Sands Missile 
Range (WSMR) landfill. 

Sincerely, 

~~,t.~. B~ 
Robert H. Bailey (l 
Project Manager 

RHB:jdp 

3 Enclosures: a/s 

cc: R. Bratcher 
J. Hall 
File 
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M, INC. 

306 Hest Broadway Avenue 
Fort Horth, Texa~ 76104 
817/335-1186 
Metro/654-0443 

Attention: Robert Salley 
Reported to: Do~ Env1ron~ntal 

15204 Omega Dr. Su1te 200 
Rockville, MD 20850 

Ma111ng Address: 
P.O. Box 3270 
Fort Horth, Texas 76113 

Date of Report: 04/17/95 

Lab 10.: 2453 03/31/95 1 

Data Collected: 
Identification: Whtte Sands Hlsslle Range; lOW #1 T1 m• Coll e<:ted: 

COllected by: CST 

Arsenic, TCLP 
EPA 6010A 
ICP-~tomtc Emtsston Spectro
metr1c Method; Test Methods 
For Evaluating Soltd Waste, 
SW-846, Vol IA, Ed 3, 11/86. 

Bar1UII, TCLP 
:-,~ 6010A 

-Ata~tc Emtsston Spectro
Airtr1c Method; Tut Methods 
For Evaluating So11d Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

C:adlll1um, TCLP 
EPA 6010A 
ICP-Atomlc Em1ssfon Spectro
metric Method; Test Methods 
For Evaluating Sol,d Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

01str1button of Report: 
Dow Envtron~ental 

<for 1nqu1rtes contact Kona 0111ard> 

Results 

<0.50 mg/L 
04/11/95 
17:00 
SPS 

0.13 mg/L 
04/11/95 
17:00 
SPS 

<0.10 mg/L 
04/11/95 
17:00 
SPS 

TALEM, INC. 

oua11ty control 

Blank: o. 127 
Standard Expected:' 1.00 

Standard Result: 1.07 
Duplicates: 5.28 

4.82 
Sp1ke'L: 101 

Blank: -0.0007 
StandArd Expected: 0.500 

Standard Result: O.SJZ 
Duplicates: 5.27 

5.67 
Sp1ke'L: 107 

Blank: -0.0009 
Standard Expected: 0.500 

Standard Result: 0.524 
Duplicates: 5.06 

5.37 
Sptket: 104 

~ 
Par: Tyler Tull 

V. P. EnvlronNental Servtces 
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M, INC. 

306 ~est Broadway Avenue 
Fort Harth, Texas 76104 
817/335-1186 
Metro/654-0443 

Attent1on: Robert Ba11ey 
Reported to: Dow Envtronmental 

15204 Omega Dr. Suite 200 
Roc~v111t, MO 20850 

- ...... .; =. ' -

Ma11fng Address: 
P.O. Box 3270 
Fort Harth, Te~as 76113 

Date of Report: 04/17/95 

Lab IO.: 2453 03/31/95 

Date Collected: 
Ident1ftcat1on: Hh1te Sands M1ss11e Range; IDH #1 T1me Collected: 

Collected by: CST 

Chromfum, TCLP 
EPA 5010A 
ICP-Atom1c E~1ss1on Spectro
metr1c Method: Test Methods 
For Evatuat1ng Soltd Waste, 
SH-846, Vol IA,_Ed 3, 11/96. 

Total Petroleum Hydrocarbons 
·- 418.1 

• ,- Hydrcrb, Tot Recvrb 1 e. IR 
spec; Heths For Chem Analy of 
Wate~ & Hastes, EPA 600/4-79-
020, Ed 3, 03/83. 

Mercury, TctP 
EPA 7470 
AA, Hg 1n L1QU1d Waste (MCV 
Technfque>: Test Methods For 
Eval S011d Haste, SH-846, Vol 
IA, Ed 3, 11/86. 

*EPA 9071 Extract1on. 

D1str1but1on of Report: 
Dow Envtronmental 

(for lnqu1r1es contact Mona 0111ard> 

Results 

<0.20 mg/l 
04111/95 
17:00 
SPS 

<10* mg/Kg 
04/11/95 
15:00 
DTH 

Qual1ty Control 

Blank: -0.0029 
Standard Expected: 0.500 

Standard Result: 0.496 
Dup11cates: 4.79 

5.16 
Sp1k.e~: 100 

Sh.nk: o.o 
Standard Expected: 93.4 

Standard Result: 69.9 
Duplicates: 86.2 

83.9 
Sp1k.e'£: 91 

<0.0050 mg/L Blank.: 0.00109 
04/11/95 Standard Expected: 0.0100 
18:50 Standard Result: 0.00972 
DMM Duplicates: o.OZ34 

TALEM, INC. 

~ 

0.0225 
Sp1k.e'£: 92 

Per: ~T~ 
V. P. Env1ronmental Serv1ces 
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M, INC. 

306 West Broadway Avenue 
Fort Worth, Texas 76104 
817/335-1186 
Metro/654-0443 

Attention: Robert Ba1ley 
Reported to: Dow Environmental 

15204 Omega Dr. Suite 200 
RoCKV111e, MD 20850 

Mailing Address: 
P.O. BoK 3270 
Fort Worth, Texas 76113 

Date of Report: 04/17/95 

Lab ID.: 2453 03/31/95 l 

Identification: Hh1te sand5 M1ss11e Range; IDH #1 
Date Collected; 
Time Collected: 
Col1ected by: CST 

Laa.d, TCLP 
EPA 6010A 
ICP-Atomtc Emission Spectro
metric Method; Test Methods 
For Evaluating Soltd Waste, 
S~-846, Vol IA, Ed 3, 11/86. 

Selen1um. TCLP 
,,w~ 601QA 
,~,-Atomtc Em1ss1on Spectro

metrtc Method; Test MetfiOds 
For Ev~luat1nq Soltd Haste, 
SH-846, Vol IA, Ed 3. 11/86. 

Dtstrtbutlon of Report: 
Dow Environmental 

<for tnqu1r1es contact Mona Dillard> 

Besults 

<0.50 mg/L 
04/11/95 
11:00 
SPS 

<0.50 mg/L 
04/11/95 
17:00 
SPS 

TALEM. INC. 

ovallty Control 

Blank: -0.100 
Standard Expected: 0.500 

Standard Result; 0.478 
Duplicates: 5.07 

4.74 
Sp1ke1: 98 

Blank: 0.0128 
Standard Expect@d: 1.00 

Standard Result: 0.931 
Oup11cates! 5.87 

5.23 
Sp1kel: 111 

C;u_~ 
Per: -&'1er Tull v. P. Env1ronmenta1 Serv1ces 
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M, INC. 

306 West Broadway Avenue 
Fort Worth, Texas 76104 
817/335-1186 
Metro/654-0443 

Attent1on: Robert Bailey 
Reported to: Dow Envtron~ental 

15204 ~ga Or. Su1te zoo 
Roc~vtlle, MD 20850 

Ma 111 ng Address: 
P.O. Box 3270 
Fort Worth, Texas 76113 

Date of Report: 04/17/95 

Lab IO.: 2453 03/31/95 1 

Date Collected: 
Ident1f1cat1on: Hh1te Sands Hlsill~ Range; IDW #1 Ttme Collected: 

Collected by: CST 

Purgeable Organics 
EPA 8240A 
GC/HS For Volat11e Organlcs: 
Purg & Trap or D1r Inj; Test 
Methods For Eval Solid Haste. 
SW-846, Vol IB, Ed 3, 11/86. 

S-.1volat11t Organic Compounds 
8270A 
~ for Sem1vo1 Organics, 
Capillary Column: Test Hethds 
For Evaluating Sol1d waste, 
SW-846, Vol IB, Ed 3, 11/86. 

S11ver, TCLP 
EPA 6010A 
ICP-Ata.tc Em1sston Spectro
.etr1c Method; Test Methods 
For Evalu&t1ng So11d Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

01str1but1on of Report: 
Dow Environmental 

<for 1nqutr1es contact Mona D111ard> 

Results Qual\ty Control 

See attached mq/Kg 
04/10/95 

See attached 
QC Report 

19:56 
JRR 

See attached ~g/Kg 
04/13/95 

See attached 
QC Report 

2 I: 44 
OTW 

0.012 119/L 
04/07/95 
17:01 
S?S 

TALEM, INC. 

Blank: 0.00390 
Standard Expected: 0.0500 

Standard Result: 0.0519 
Dup11cates: 0.0666 

0.0674 
Spi ke1.: 109 

~/W/-
Per: Tyler lull 

V. P. Envtronmentll Servtcts 
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I A L E H. I n c. 
Purgeables <EPA 8240A) 

Sample IO: 2453 03131/95 I Sample Matr1x: soil 
Customer IO: Hhtte Sands H1ss11e Range; IOH #1 

Date of Analysis: 04/10/95 
Extractton Method: Purge and Trap 

D11ut1on Factor: 1.0 
nd - None Detected 

Per: :1.1'-~lff-
V. P. Env1ronmental Serv1ces 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Compound Na111e 

~TES & VAWES 06TAINED 

Detection 
L1m1t 
<11~/Kg> 

Value 
Obtai ned 

<1119/Kg> 

Reco
very 
(~) 

----------------------------------------------------------------------------·--
1,2-0tchtoroethane 04 114 
08-Toluene 110 
Bromofluorob&nzene 100 

Otchlorod1fluorormethane 0.50 nd 
Ch 1 orome thane 0.50 nd 
Vtnyl Chloride 0.50 nd 
Brocnometha.ne 0.50 nd 
Chloroethane 0.50 nd 
Trtchlorof1uor~ethane o.so nd 
Acetone 1.0 nd 
1 ,1-0,chloroethane o.so nd 
Carbon Dtsulf1de 0.50 nd 
Methylene Ch1or1de 1.0 nd 
trans-1.2-D1ch1oroethene 0.50 nd 
1,1-01chloroethene 0.50 nd 
V1 nyl Acetate o.so nd 
c1s-1,2-01chloro&thene 0.50 nd 
2-Butanone <MEK> 1.0 nd 
Chloroform o.so nd 
1,1,1-Tr1chloroethane 0.50 nd 
Carbon Tetrachloride 0.50 nd 
Benzene 0.50 nd 
1,2-01ch1oroethane 0.50 nd 
Tr1chloroethene 0.50 nd 
1,2-0\chloropropene o.so nd 

105/MMD/123 



:- -·..J::. <..:: 
?age 2 

I A L E M. 1 n c. 
Purgelbles <EPA 8240A) 

Sample ID: 2453 03/31/95 1 Sample Matr1x: so11 
Cust001er ID: HhHe Sands H1ss11e Range; IDiol #1 

Date of Analysts: 04/10/95 
EKtract1on Mathod: Purge and Trap 

D1lut1on factor: 1.0 
nd • Hone Detected 

Per: L-t~z;.....-:?;:r-,/,~1: 
Ty~r Tur1 
V. P. Environ~tntal Services 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Coopound Name 

Bromod1chloromethane 
2-Chloroethyl V1nyl Ether 
c1s-1,3-D1chloropropene 
4-Methyl-2-Pentanone 
Toluene 
trans-1,3-0tcnloropropene 
l,1,2-Trtch1oroethane 
Tetrachloroethene 
2-Hexanone 
Otbra.ochloromethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl benzene 
tn,p Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroetha.ne 
1,3-0tchlorobenzene 
1,4-0tchlorobenzene 
1,2-01chlorobenzene 

105/MH0/124 

SURROGATES lc VAUJES OBTAINED 

Detect ton 
Lln~1t 
(11g/Kg> 

o.so 
0.50 
o.so 
0.50 
0.50 
0.50 
0.50 
o.so 
o.so 
0.50 
0.50 
0.50 
o.so 
o.so 
o.so 
0.50 
0.50 
0.50 
o.so 
o.so 
o.so 

Value 
Obta1ned 

<mg/Kg> 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reco
very 
<1l 
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I A L E H. I n c. 
S~1volattles <EPA 8270A) 

Sample ID: 2453 03/31/95 1 
customer Oes,r1ptton: Wh\tg Sands 
Sa~le Matr1K: so11 
Extraction Method: EPA 3550 

Date of Analys1s: 04/13/95 
Missile Range; IDH #1 

0\lutton Factor: 1.0 
Date of Extraction: 04/06/95 

Per: ~Y*fru4f1 
v. P. Environmental Services 

StJR.qoGATES & VAWES OBTAINED 

-------------------------------------------------------------------------------
Compound Name 

Oetect1on 
Ltmtt 
(mg/Kg) 

Value 
Obtained 
<mg/Kg) 

Reco
very 
<1) 

-------------------------------------------------------------------------------
1.2-01ch1orobenzene 04 <Sorrogate> 
H1trobenzene 05 <Surrogate) 
2-Fluorob1pheny1 <Surrogate) 
Terphenyl 014 <Surrogate> 
2-Chlorophenol 04 <Surrogate> 
Phenol-05 <Surrogate> 
2-Fluorophenol <Surrogate) 
2,4,6-Trtbromophenol <Surrogate) 

Pyr1dtne 
N-N1trosod1methylamtne 
Phenol 
Sts(2-Chloroethy1>Ether 
2-Chlorophenol 
1,3-0tchlorobenzene 
1,4-01chlorobenzene 
Benzyl Alcohol 
1,2-01chlorobenzene 
2-Hethyl phenol 
B1s<Z-Chlorotsopropy1>Ether 
4-Hethylphenol 
H-N1troso-d1-H-propylam1nt 
Hexachloroethane 
N1trobenzene 
Isophorone 
2-N1trophenol 
2,4-01methylphenol 
Benzotc Ac1d 
Bts<2-Chloroethoxy>Hethane 
2,4-D1chloropheno1 
1,2,4-Tr1chlorobenzene 
Naphthalene 
4-Chloroan11tne 
Haxachlorobutadtene 
4-Chloro-3-Hethylphenol 
2-Hethy1naphtha1ene 
Haxacyclochloropentad1ene 

104/f.4M0/13G 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

63 
68 
77 
83 
66 
67 
55 
79 

I 

l 
( 

~ 
I 

1 
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pag<~ 2 

I A L E H. I n ~-
Se.tvolat11~~ (EPA HZ70A) 

Sample IO: 2453 03/31/95 1 
Customer Descr1pt1on: Hh1te Sands 
Sample Matr1x: soil 
Extraction Method: EPA 3550 

ca,npound Name 

Date of Analysis: 04/13/95 
H1ss11e Range; IDH #1 

Dilution Factor: 1.0 
Date of Extraction: 04/06/95 

c ... .... 

Per: rJe~~Tu!(;ru 
v. P. Environmental Ser~1ces 

Detection 
Limit 

<mq/Kg) 

Value 
Obtai ned 
<mg/Kg) 

-------------------------------------------------------------------------------
l,4,6-Tr1chloropheno1 
2,4,5-irlchlorophenol 
2-Chloronaphthalene 
Z-N1troan111ne 
01methy1 Phthalate 
Acenaphthylene 
2,6-Dtnttrotoluene 
3-N1troan111ne 
Ac;enaphthtne 
2.4-D1n1tropheno1 
4-N1 trophenol 
D1benzofuran 
z.4-0tn1trotoluene 
D1ethy1 Phthalate 
4-Chloropheny1 Phenyl Ether 
Fluorene 
4-N1troan11tne 
4,6-0tnttro-2-Hethylphenol 
N-N1trosod1phenylam1ne 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
1,2-D1pheny1hydraz1ne 
Pentachlorophenol 
Phenanthrene 
Anthracene 
01-H-Butyl Phthalate 
Fluoranthene 
Pyrene 
Benz1d1ne 
Butyl Benzyl Phthalate 
3,3 1D1ch1orobenztd1ne 
Benzo<aJAnthracene 
Chrysene 
B1sC2-EthylheMy1>Phthalate 
01-H-octylphthalate 
Benzo<b>Fluoranthene 
Benzo<k>Fluoranthene 
Benzo<a>Pyrene 
Indeno<1,2.3-cd>Pyrene 
Dtbenzo(a.h>Anthraceno 
Benzo<g,h,1>Perylene 

104/MM0/137 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

r.d 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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M, INC. 

TA.LJ:tS, lac. 
~/11/IIS 10:04 ltLS P&'}'l: l 

An.lytica~/Qu&lily Cont~ol Report 

306 Me~t ~ro4dway Av.nu• 
rort lloz:~h, TeXAa 16104 
111/33)-1186 Hetro/6~4/0443 

LAIORA'l:OIO' ID: Z453 03/ll/95 
COLUCTED BY 1 c:l'l 
CAl~ ~lVED: 03/31/tl 

DAn COL.UC"IED: 

91.HPU. IOf!Rt'IFICUI~: 

:lAM~' I.E HI'.TP.[X I 
CHAIH 01· COSTQ)Y truMII!R: 

A'J:'TDUIOtf : l'<lbe rt Bai ley 
IU:.I'OICt£0 '1:0: Do" Envlro-tal 

1~204 o..ga or. Suit• 200 
Pookvllla KD 20850 

~~bite :Ianda Hb.:oi le R4n'J'II lDif 11 

eo1L 
~36111 

& v A L I t £ lprtd fttapAt ~Oo~;~'~---
Sliver, tr.L» 0.012 •9 ~ ::lvn Spike QC 2.53 Ol/31/~~ l 

Oup QC 2453 Ol/ll/gs 1 
~ 
ag/L 

o c A N .&. r.__r 'l r.: 
Silv•c-, 'J:Cl.l> 

ABAL~'I:E 
Total Ptt.ro •.twa Bydroc•cbons 

0 C _A.ILA L Y I C 
Total Petrol•...., Byd.roc:.ad>Ol\::0 

A II l\ L Y Y E. 
Ar•enia, TC~ 

OC A,NA 
Anwn1c, TcJ 'C t...JL_ 

AtiA.I.YTIIl 
Badua, TCLl' 

0 C: A.B Pt.. L I T I!: 
&.c1u•, TCU' 

A t1 A L X I..£._ 
Ca.dll.l WD, tCLP 

0 C A 11 A L__)' I E 
C&el.1 1.11101 TCI.P 

Date of 
~ Mduh Pcacodnra 
SPS 04/07/VS EPA iO\D~ 

II!.Rd.!l l!u~o~.H 

='~ <10• 

Date oe 
. k.t. .lnd~'h hqq .. dvre 

DTW 01/1 95 £PA 4la.l 

BIUl.d r.uu.U. IID1t 
<0 • .50 .,~~. 

D•t• of 
~ An•lts13 P~tdyr• 
3PS 04/11/95 £PA 6010A 

BRro:jsi ~&U !!aU. 
0.1 •9/t. 

();&to of 
~ AoAlya13 Proctdgro 
SPS 04/ll/tS EPA 601GA 

&u;IO!i BuwB !lnH. 
<0.10 oog/L 

O.te of 
Aai 6D&lVJ1J if9£tdY[I 
SPS 0~/11/95 EPA 'OLOA 

3p .. JU'O Cb..::lc 3aaple oct 
tiD H. IUAAII OC Pl14 ..1... pupa l1l Iru•/H4asurwd ~ 
fatJ{L 0.00 liiO O.C)lO 109 0.0"6 0.0500 ~U5!S 

110 0.05"14 1.1 0.0$111 10-4 

~IoLII S!uli .~.u.LnSi &piJtaQC HSl 03/11/U l ~it 
l.O D1'11 ['Up QC 2453 OJ/11/tS 3 DI<JIIq 

~k RPD Check s--rl• oct 
!ilal~ Ill IIlii oc ou • ...L. Pupl l1l rru•/He•auna u.£ 
.,!Kt o.oo 10 ~2 .,.2 u .• 51'05 

90 83.t a.7 u.9 lS 

CLia I!~IQ aulnt Spilt• QC 24SJ 03/31/tS 1 ~.Wt._. 
o.so Sl'S IJt.lp QC 2U3 03/U/9.5 1 WJ/L 

Spk RPD Check S&aplt oct 
~~f lllllli oc pu • ...1.. Oup;r l1l l(llt/Huqund U.., 

0.1::1 0.50 10, 5.28 l-00 51615 ,. 
·-·~ 

t.l l-07 l07 

au .. !las& &IU!It Splke QC 4!45J 01/ll/i!S 1 ~L_ 
0.10 SPS liolp QC 24:U OJ/31/~5 1 .go/L 

3pll. fU>O Cbeck Sa.ple oct 
lla.U. l:llauk OC plla _!_ Pups 111.~~---· 
IIIJ/L 0.00 0.10 lOJ 5.27 0.500 Sl6U 

111 s.n 1.3 0.532 106 

1111111 S!iUI~ Al!Al:r:.lt Spike QC 24SJ Ol/Jl/gs 1 g;_J[oit 
0.10 SFS Oup OC 24SJ 01/Jl/!15 l .go/L 

Sp.k RID Cbeck Sa.plv QCI 
l2ols l;lhot QC Dl1D _!_ Ogn, .1ll. :ro-ltwnro:tii 1Bal;. 
.giL 0.00 0.10 101 5.0, o.soo 51'11 

107 5.)7 s.~ o.$24 105 



M, INC. 

0-4/l7/9S 10•0-t 

LADOaA~ORY ID: 24$3 Ol/ll/~5 
OlLLECTED BY: CST 

DATE a£C2lVED• 03/31/~$ 
OA%1: COLLEC'J:ED• 

A LA. L_~ _-r_t. 

0\~-'-· 'I'CUI 

LU.EH, Ino. 
I«.S Paq•r :J 

luua.l:~tic.~~l/<:uali.ty Control Report 

~At'll'U lDEtfl:IriCAliONI tillite S&lld~ tU:s:sil .. RAn~; IDW 11 

s~u: ~:nux. aoU 
CIIAIW OF CV&TOOY NOHBJUh SJ618 

'Prtd Beaylt; 
<0.20 

Dnit 
a<J/L 

pt.tm Dud 
0.20 

l\DAl)l;at. 
SPS 

spike oc 24~3 03/ll/'15 1 ~ 
Oup QC 2453 03/11/~5 1 ~/L 

o.to of Spk IU'D Cllock s....,h (lef 
~__.L_ILA L I T F. AU, Analy'h Prpndu;e aoit ALu:l.!L_ 0C Dlia ...!_ ~ ill tne/H .. Hrtd ~·ll~tc~:----
Cbroa1ua, TCLP sra 04/il j5 &Pa '010~ -wiL o.oo 0.20 '' 4.7t 0.500 Sl,ll 

._liAL'l'tE. 
Lead, 'feLl' 

DC AMALIIZ: 
Load, t'CLP 

ARAL<Y~_t:. 
3elaniua, 'lCLP 

llQrtd t-111l~V ,.,.11i~t._ __ 
<0. so .,,r. QLlw Ustd An•lyJt 

0.50 Sl'S 

103 S.l' 7.4 0.4t' tt 

Spik& QC 24Sl Ol/ll/JS 1 
Oup '~ 2t~l 03/l1/t5 1 

~ 
181f/L 

Date of Spk RPD Cheek Sa.plo OCf 
.u.J; J.Mly.11:a PmcttdiJra Qo1t !llonk OC Dl1.11 ..1_ .QlulL_ 111 t:nt/Hea.nncS ~1!"1•~0~---
s~s 0(/11/95 EPA &o10A ~/L 0.00 0.50 101 5.01 0.500 51619 

Bprtd Buult xVao;~t~--
<0.50 -v L 

DLt8 o•ld AaoLsat 
0. SPS 

ts •·'' &.7 o.t71 '' 

Spike QC 2453 03/ll/tS 1 
Dup oc 2453 03/ll/95 1 ~ 

Date of 'Pt tU>O Check Sample oct 
0 C A M A L X 1 E ~ Apalyaia Rroc9durg Unit iltn& cc plla _!_ ~ J.ll trua/HM;oynd ~U!~ee~,----
Seleni~•, TCLP IPS 04/ll/t5 EPA &OIOA ag/L 0.0121 O.SO 117 S,U7 

105 5.23 
1.00 U5:21 

12 O.Ul U 

A • A L _ _y_ l:_L 'Prtd a.1ylt .,a .. oi~t..._ __ QLi• Dud 
0.0050 

3piko OC 2453 03/31/95 1 
Dup OC 2453 Ol/31/95 1 

~ 
...,JL "-1:1:•ny, TCI.P 

~ARALJ%E 
He~:c;-ury I TCL!' 

<0. OOSD D9/L 

Date of 
~ Analrf1J Prgs9dvrp 
OHM 04/11/tS EPA 7410 

.Spk 
On}t &lonk oc Ql A• ...1_ ~ 
M9 L 0.00109 0.0050 g4 0.0234 

IUOO Check s..p!e ~~ 
.Lll tru•JHgpnw ~·~Be!'c'!'-:----

0.0100 S1,41 
90 0.024:5 l.~ 0.00,72 tl 

A H A L X I E RpEtd Aeaylt ~Dp~i~t~---
l'~r,t&ble or,anlo• ••• &lt.obtd ag/&g 

QLie Qa•d AA&lyat 
0.50 .nut 

Spil:.e 0C: 
Ouf oc 2~i o•t0,/95 J 

ex: OoLt 
~/L 

Date ot Splt IU'D Check S4111ple oct 
Ill: ~li:Al.XI:t 1aL tn¥1J3iJ Procwdgra lllll.t llint,_ OC Dllm ....L ~ 111 Iroe/Hitu;&nd ~ 
1,1-Dlchloro.chlyl)ene JRR 04/10/95 £PA &:40A ag/kg 0.00 0.~ ,, 4.8.5 s.oo suu 

9) 4.66 1.9 3.92 111 
Triohlorowtb{yl)enn JaA 04/10/9~ &Pl 8.40A ~~~ u.oo u.so 110 5.49 ~.00 UUl 

Ill 5.54 17 4.1UI •a 
4-»rcaofluu~n&enft (3uc-r) JaR 04/10/95 fkA SZtOA ' Rcvry o.oo 10 H t.St s.oo SHU 

11 ).83 11 4.02 eo 
8an'Z•n• ~ 04/10/95 tPA 8~40A "'9/K.IJ o.oo 0.50 n 4.34 5.00 SU&l 

10 4.02 1.6 J.11 H 
Ollorob•n .. •n• JRR 04/10/95 EPA S:40A •91~ 0.00 0.50 102 5.08 ~.00 51'1) 

10) 5 .1) .117 4.!1. 91 
1,2-Dichloroethane-~ (•u eel JRA 04/l0/~5 Lr~ a:4oA t Rcvry (),()0 lO 95 4.H 5.00 5JU3 

9:! 4.51 J,, •• 4& u 



------ --·--

M, INC. 

TALEH, Iao. 
041/11/95 l.O I 04 

Analytioal/~uality Con~rol aeport 
IU.S ~<'•9•• l 

LABORATORY IDs 24S3 Ol/ll/95 1 SAHl'LI: lDDITI::rlCMIC¥~ Mh1te :S.nd.o KJ..uUe P.AilCJ•i IDW tl 
COLL!.CI'ED tr ~ C.n' 

DArF. RECEIVED! 03/31/9!1 SAMPLE HAllUX: .soil 
ra!rE COI.LECl'£01 CUIII 01" aJSTOO:r N~t1.1 5li18 

To.l",Jene•d8 l•w;rl ~ 04/10/'S &FA 8240A \ ao.,~ o.oo 10 '2 4. Ci2 ~.00 H68J 
u 4.24 1.5 4.l8 il 

Tolu•n• ~ 04/10/95 ~A 1240A ..g/Xg o.oo 0.~ .. 4.41 s.oo \U8l 
17 4.li l.l ).86 11 

.hBlltiJii bE!.JI 8111llh; QDU ~ o\naun lpilte QC l')J 04/07/51.5 2 ~it. s..ivo ati • Or~anic eo.pouod3 •- atta<lhed ""llltq G.33 Otv Dup QC 113 Ot/Ol/515 2 ... 
Data of .3plc UO Check S&a~ple oct 

ac llot!taLIIE. ~ Analysls Proctdure Ull1t. IU1111:t oc 0 l J.c -1... P\lp.3 .LU. Iru n /tM44" ad lJ!as;, 
1,2,4-Tricblorob.nten. OTW 04/lJ/g~ tPA 1270A ~~~ 0.00 O.ll 12 1.111 1.66 H142 

u 1.46 20 1.32 10 
1 1 4-Dichlo~naene DTW 04/13/~S EPA 8270A raq/Xg o.oo 0.33 n 1.14 1-" Sl142 

) 82 l.Ji 18 1.2 .. 75 
~ 2,4,6-TclbrODOphanol l•uxrl OTW 04/13/51~ UA 82701. ' ll.cvry 0.00 l3 ., 2.07 2.!10 :HH2 

II 2.19 5.6 1.. 41 n 
2,4-0inl.~rotolueae OTW 04/13/95 LPA il10A lf'9/Xg 0.00 0.33 tl l.U 1.«o6 'S1H2 

u 15 1.,0 .i.2 1.51 g5 
J 2-0llorophenol DTH 04/13/95 CPA 8:t'IOA a.g/Kij \l.OO O.Jl i1 1.,11 2 • .50 51H2 
I 79 1.90 16 1.91 ,, 

2-Chlorgphenol-d4 l:ou~rl OTW 04/13/95 EPA IZ70A ~ ltcvry ().00 13 56 t.l9 2.50 SlH2 
68 1.69 19 1." i2 

<-Fluoroblphenyl (aurrl ~ 04/lJ/95 EPA 1210A ' A.avry 0.00 20 u 1.0~ l.U UH2 
>I li 1.4' UJ 1.34 81 
1 2-Fluocophenol l•ucc) orw 04/ll/~.S EPA t270A •aa.rcy 0.00 l3 .5i l.H 2.50 51742 

70 1. ,, 22 L.Sl 60 
1 4-chloc~l-M&Lbylpbenol DTW 04/ll/95 ~A IZ70A 11911119 o.oo 0.3l 17 2.17 2.50 511f2 

517 1.42 11 2.95 111 
1 4-llitrophenoJ. DTW 01/ll/~.5 ~A 8270A a.g/ll:g 0.00 O.H 10 ::.08 2 . .50 :!11142 

n K 2.39 l4 2.20 1111 
Aoe~aph.theno OTW 04/ll/95 CPA 0~70A a.g/ll:q o.oo ().Jl In •.. u 1-" 51H2 

93 1.55 14 1.78 107 
1,2-Dichlocoben&oDe-d' {surrl OTW 04/13/9~ tFA 1270A ' R.cvry 0.00 20 52 0.1515 l.U 51H2 ,, 1.06 21 ll.9l6 55 

t: Rit~bonsene-dS Caurrl OTW 04/lJ/95 ~PA 1270A ' AcYcy o.oo ro S4 O.tOO 1-" 51742 

L o.oci 
651 1.1!> 24 1.02 6J 

T. tf-Nlt co:>o··dl. -n -propy 1-.Jili n • OTW 04/ll/95 SPA 8270A "'4JIX9 o.u 7l 1.21 l.H 511tl 
84 1.40 H l.H a7 

J'benvl-dS (~U.Id DTW 04/1!/9S !PA a~70A \ Rcyq o.oo l) 58 1. 45 2.50 517(2 
u 1.73 18 l.H " f•nt~chloroPhenol OTW 04/ll/95 ~A 8210A Of><Jia.cs 0.00 o.n 113 2.81 2.50 !11142 
110 2.15 ;:.a :z.n 101 

PbDiloll•) by GC/t(S DTW 04/l3/9S CPA 9~10~ •9'/J:g 0.00 O.H ,, 
1. 's :2. so ~~H2 

78 l.t6 15 2 .o• '2 
Pyreue DTK 04/l3/9S CPA B210A INJ/'I.q 0.00 0.33 72 1.19 l.U 51142 

6S 1.08 9.6 1.16 10 
p-Jerplwny l-dU ( 3UL'CI DTW 04/13/9~ &FA 9~70A • 1\ovry Q.IJO 20 1:1 l.H 1.66 H142 

12 l.l1 :.a l.H t6 



M, INC. 

306 West Broadway Avenue 
fort Horth, Texas 76104 
817/335-1186 
Metro/654-0443 

Attention: Robert Ballay 
Reported to: Dow Environmental 

15204 GmeQa or. Sutte 200 
Rockv111e, MD 20850 

Ma1llng Address: 
P.O. Box 3270 
Fort Horth, Texas 76113 

Date of Report: 04/17/95 

lab IO.: 2453 03/31/95 3 

Oate Co llQc ted: 
Ident1ficat1oo; Hhtte Sands. M1ss11e Range; IOH 12 

QC 
Time Collected: 
Collected by: CST 

Arsenic, TCLP 
EPA 6010A 
ICP-Atom1c Em1ss1on Spectro
me,trl c Method; Test Methods 
For Evaluating Solid Haste, 
SH-846, Vol IA, Ed 3, 11/86. 

Barium, TCLP 
(Q: .... 6010A 
: 'tom1c Em1ss1on Spectro-
ma~1c Method; Test Methods 
For Eva1uat1ng So11d Haste. 
SH-846, Vol IA, Ed 3, 11/96. 

cadra1UII. TCLP 
EPA 6010A 
ICP-Atoa1c Emisston Spectro
netr1c Method; Test Methods 
For Evaluat1ng Solid Haste, 
SH-846, Vol IA, Ed 3, 11/86. 

01str1but1on of Report: 
Dow Env1ronment&1 

(for 1nqu1r1es contact Mona 0111&rd> 

Besults. 

<0.50 mg/L 
04/11/95 
17:00 
SPS 

0.28 111g/L 
04/11/95 
17:00 
SPS 

<0. 10 1119/l 
04/11/95 
17:00 
SPS 

TALEM. INC. 

QuA I ity Control 

Blank.: 0.127 
Standard Expected: 1.00 

Standard Result: 1.07 
Dupltcates: 5.28 

4.82 
Sp1ket: 101 

Blank: -0.0007 
Standard Expected: 0.500 

Standard Result: 0.532 
Duplicates: 5.27 

5.67 
Sp1 k.e~: 107 

Blank: -0.0009 
Standard Expected: 0.500 

Standard Result: 0.524 
Duplicates: 5.06 

5.37 
Sp1ke1: 104 

rr:Ji/I 
Par: Tyler Tu 11 

v. P. Env1ron~enta1 servtces 
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M, INC. 

306 Hest Broadway Avenue 
Fort ~rth, Tex~s 76104 
817/335-1186 
Metro/654-0443 

Attent1on: Robert Safley 
Reported to: Dow Env1ronmenta1 

15204 Ome9a Or. Suite 200 
RocKVI11e, MO 20850 

Mall1ng Address: 
p .0. 60)( 3270 
Fort Harth, Texas 76113 

Date of Report: 04/17!95 

Lab ID.: 2453 03/31/95 3 

Identlftcatton: Hhlte Sands Hli~lle Range; IOH #£ 
QC 

Date Collected: 
r1me Col lee ted: 
COllected by: CST 

ChrOIII um, TCLP 
EPA 6010A 
ICP-Atomtc Emtsston Spectro
metr1c Method; Test Hethods 
For Evaluat1ng So11d Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

TQt&l Petroleum Hydrocarbons 
El!~. 418.1 
' Hydrcrb. Tot Racvrb 1 e, IR 
Sp~; Meths For Che~ Analy of 
Hater & Hastes. EPA 600/4-79-
020, Ed 3, 03/83. 

Mercury, TCLP 
EPA 7470 
AA, Hg 1n Llqu,d Waste <MCV 
Techntque>; Tast Methods For 
Eval So1fd Haste, SH-846, Vol 
lA, Ed 3, 11/86. 

*EPA 9071 Extraction. 

D1strtbut1on of Report: 
Oow Envtronmental 

<for 1nquiries contact Mona Dtllard> 

Results. 

<0.20 mg/L 
04111/95 
17:00 
SPS 

<Jo• mg/Kg 
04/11/95 
15:00 
DTU 

Qual tty Control 

Blank: -0.0029 
Standard Expected: o.soo 

Standard Result: 0.496 
Duplicates: 4.79 

5.16 
Sp I l<el.: 100 

Blank: 0.0 
Standard Expected: 93.4 

Standard Result: 69.9 
Ouplfcates: 86.2 

83.9 
Sptl<.e"J.: 91 

<0.0050 mg/L Blank: 0.00109 
04/11/95 Standard Expected: 0.0100 
18:50 Standard Result: 0.00972 
OMH Oupl1cates: 0.0234 

TALEH, INC. 

Per: T ler Tull 

0.0225 
Sptket: 92 

v. P. Env1ronmental Servtces 

.I 
I 
l 
I 
I 
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M, INC. 

306 Hest Broidway Avenue 
Fort Worth, Texas 76104 
817/335-1186 
Metro/654-0443 

Attentton: Robert Ba1lay 
Reported to: Dow Environmental 

15204 Omega Or. Suite ZOO 
Rockville, MD 20850 

.._. _.., ·-~::. . ~ ._ 

Ma11lng Address: 
P.O. Box 3270 
Fort ~orth. TeMas 76113 

Data of Report: 04/17/95 

Lab ro.: 2453 03/31/95 3 

Date Collected: 
Ident1f1cat1on: Hh1te sands M1sstle Range; IDW #2 

QC 
Time Collected: 
Collected by: CST 

Lead, TCLP 
EPA 6010A 
ICP-Ata.1c Emtss1on Spectro
metr1c Method~ Test Methods 
For Evaluat1nQ Soltd Haste. 
SW-846, Vol IA. Ed 3, 11/86. 

<:~]J!nt Ull, TCLP 
5010A 

~,, ... At0111C EK~Iss1on Spectro
~trtc Method: Test Methods 
for Evatuat1n9 Solid Haste, 
SH-846, Vol IA, Ed 3, 11/86. 

Otstrtbut1on of Report: 
Oow Env1fonment&1 

<for tnqu1r1es contact Mona Dillard) 

Resu]ts 

<0.50 mg/l 
04/11/95 
17:00 
SPS 

<0.50 fl19/l 
0-i/11 /95 
17:00 
SPS 

TALEM, INC. 

Oya.l1ty Control 

Bh.nk: -0.100 
Standard Expected: 0.500 

Standard Result: 0.478 
Duplicates: 5.07 

4.74 
Spik.et: 98 

Blank: 0.0128 
Standard Expected: 1.00 

Standard Result: 0.931 
Duplicates: 5.87 

5.23 
Sptkel: 111 

~ '74/LI-
Per: "f.: Tvll 

v. P. Environmental Servtces 
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M, INC. 

306 West Broadway Avenue 
fort Horth, Texas 76104 
817/335-1186 
Hetro/654-0443 

Attention: Robert Batley 
Reported to: Do~ Environmental 

15Z04 Omega Or. Suite 200 
Rockville, MO 20850 

- ..... .;::. --

Ma111nq Address: 
P.O. 8o)( 32.70 
Fort Horth, Texas 76113 

Date of Report: 04/17/95 

Lab ID.: 2453 03/31/95 3 

Da.te Collected: 
Identtftcatton: Hh1te Sands Missile Range; IDH #2 

QC 
Time Collected: 
Collected by: CST 

Purgeable Organ1cs 
EPA 8240A 
GC/MS For Volat11e Organtcs: 
Purg & Trap or Dtr Inj; Test 
~ethods For Eva1 Solid Haste, 
SW-846, Vol IB, Ed 3, 11/86. 

r: • vola.t1le Organ1 c C011pounds 
;;.,.,...,,8270A 
GCIHS for Se~1vol Organ1cs, 
Captllary Column; Test Hethds 
For Evaluattng Soltd Haste, 
SW-846, Vol IB, Ed 3, 11/86. 

S 11 ver. TCLP 
EPA 6010A 
ICP-Atom1c Emfsston Spwctro
•etr1c Method; Test Methods 
For Evaluattng So11d Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

D1str1but1on of Report: 
Dow Env1ronmenta1 

<for 1nqu1rtes contact Mona 011lard) 

Results Oua11 ty Control 

See attached m~/Kg 
04/10/95 

See attached 
QC Report 

19:56 
JRR 

See attached mg/Kg 
04/13/95 

See a.tta.ched 
QC Report 

21:44 
OTN 

<0.010 ~~q/L 
04107/95 
17:01 
SPS 

TALEH. INC. 

Blank.: 0.00390 
Standard Expected: 0.0500 

Standard Result: 0.0519 
Duplicates: 0.0666 

0.0674 
Splk.el.: 109 

Per: 

c -~
~u11 
v. P. Env1ronmenta1 Services 
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I A L EM. I n c. 
Purgelbles <EPA 8240A) 

Sample ID: 2453 03/31/95 3 S&mple Matr1x: so1l 
customer ID: Wh1tG Sands Mtss11e Range; IDH #2 QC 

Date of Analysts: 04/10/95 
Extraction Nethod: Purge and Trap 

D1lut1on Factor: 1.0 
nd • Mone Detected 

Per: c-}~1., !L-'i-1.....,.-tl..:::a..--a. 

r'7er Tu11 
V. P. Envtronmental Servtces 

~··~··························~······················~························· 

Compound Name 

1 ,2-0tchloroethane 04 
08-To1uane 
Brornofluorobenzene 

01chlorod1fluorormethaoe 
Chloromethane 
Vinyl Chlortde 
Bromocnethane 
Ch1oroeth4ne 
Tr1chlorofluoromethane 
Acetone 
1,1-0tchloroethane 
Carbon Otsulftde 
Methylene Chloride 
trans-1 ,2-Dtchloroethene 
1,1-0tchloroethene 
Vtnyl Acetate 
c1s-1,Z-Otch1oroethene 
2-Butanone <MfK) 
Chloroform 
1,1,1-Tr1chloroethane 
Carbon Tetrachlor1de 
Benzene 
1,2-D1chloroethane 
Tr1chloroethene 
1 ,2-0tchloropropene 

105/MM0/127 

SURROGATES ' VALUES OBTAINED 

Detect ton 
Ltm1t 
<mg/Kg> 

0.50 
0.50 
0.50 
o.so 
0.50 
o.so 
1.0 
0.50 
0.50 
1.0 
o.so 
o.so 
o.so 
0.50 
1.0 
0.50 
o.so 
0.50 
0.50 
0.50 
o.so 
0.50 

Value 
Obta1ned 

<mQ/Kg> 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reco
very 
(1.) 

92 
92 
86 
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Page 2 

T A l E M. I n c. 
Purqeablas <EPA 8Z40A) 

Sample IO: Z453 03/31195 3 Sample Matr1><: so11 
Customer 10: Hhtte Sands Mtss11e Range; lOW #2 QC 

Date of Analysis: 04/10/95 
Extract1on Method; Purge and Trap 

D11utton Factor: 1.0 
nd - None Detected 
~ 

Per: Ty*~i!ff 
V. P. Env1ronmenta1 Services 

SURROGATES & VAWES OOTAINED 

---------------------------------------------------~-----------------~--------

COfilpOUnd Name 
Detect ton 
Ltm1 t 
<r~g/Kg) 

Value 
Obtalnad 

<mg/Kg> 

Reco
very 
(1.) 

--------------------------------------------------
Bromodtchloromethane 
2-chloroethyl V1ny1 Ether 
cts-1,3-01chtoropropene 
4-Hethyl-Z-Pentanone 
Toluene 
trans-1.3-01chloropropene 
1,1,Z-Tr1chloroethane 
Tetrachloroethene 
2-Hexa.none 
01bromochloromethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl benzene 
tn,p Xyhne 
o-X,ylene 
Stynn' 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-01chlorobenzene 
1.4-0tchtorobenzene 
1,2-01ch1orobenzene 

105/HttJ/128 

o.so 
0.50 
o.so 
0.50 
0.50 
0.50 
o.so 
0.50 
o.so 
o.so 
0.50 
0.50 
o.so 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
o.so 
o.so 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 



T ~ L E M~ I n c. 
See1volattles <EPA 8270A) 

Sample 10: l453 03/31/95 3 
Customer Oescr1ot1on: ~h1ti Sands 
Sample Hatt1x: so1t 
Extract1on Method: EPA 3550 

Date of Analys1s: 04/13/95 
Mlss1te Range; IDH #Z QC 

D11ut1on Factor: 1.0 
Datt of Extraction: 04/06/95 

Per: ~~l/{-
V. P, Environmental Serv1ces 

SURROGATES & VAWES OBTAINED 
---·----------------------------------------------------------

Compound Name 
Detect ton 
L1m1 t 
<m~/Kg) 

Value 
Obtained 
(mg/Kq) 

Reco
very 
<1> 

---·----------------------------------------------------------------------------
1.Z-01chlorobenzene 04 <Surrogate> 
M1trobenzene OS <Surrogate) 
2-Fluorobtphenyl (Surrogate> 
Terphenyl 014 <Surro9ate) 
2-Chlorophenol 04 <Surrogate> 
Phenol-05 <Surrogate> 
2-Fluorophenol <Surrogate> 
2.4.6-Trtbromophenol (Surrogate> 

Pyrtd1ne 
N-N1trosodtmethylam1ne 
Phenol 
B's<2-Chloroethyl>Ether 
Z-Chlorophenol 
1,3-0tchlorobenzene 
1,4-01chlorobenzena 
Benzyl Alcohol 
l.Z-Otchlorobenzene 
2-Methylphenol 
81s(2-Ch1o~1sopropyl>Ether 
4-Mtthylphenol 
N-M1troso-d\-N-propyla.lltne 
Hexachloroethane 
Httrobenzene 
Isophorone 
2-Nttrophenol 
2,4-0,methylph~Qol 
Benzo1c Acid 
Bts<Z-chloroethoxy>Methane 
Z,4-01chloropheno1 
1,2.4-Trfchlorobenzene 
Naphthalene 
4-Chloro&ntltne 
KexachlorObutadtene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexacyclochtoropentadtene 

ro4/HMD/1<40 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

41 
42 
52 
69 
43 
44 
36 
63 



15:48 r.- ..-::.. . ~-

I A l E H. I n c. 
Se.tvolat11es (EPA 8270A) 

Sampl~ 10: 2453 03/31/95 3 
Customer Description: White sands 
Sample Matr1x: soil 
Extract1on ~ethod: EPA 3550 

Date of Analysis: 04/13/95 
Mlss11e Range; IOW #2 QC 

Dtlut1on Factor: 1.0 
Date of Extract1on: 04/06/95 

Per:~~1i(f 
V. P. Environmental Serv1ces 

························································~······················ 
COmpound Name Detect ton 

L1111t 
<mg/Kg> 

Value 
Obtained 
(mg/~g) 

-------------------------------------------------------------
Z,4,6-Trlchlorophenol 
Z,4,5-Trtchlorophenol 
Z-Chloronaphthalene 
Z-Nt troan111ne 
D1methyl Phthalate 
Acenaphthylene 
Z,6-01n1trotoluene 
3-Nitroan11tne 
Acenaphthene 
2,4-Dtnttrophenol 
4-H,trophenol 
Dtbenzofuran 
Z,4-01nttroto1uene 
Otethy1 Phthalate 
4-Chlorophenyl Phenyl Ether 
Fluorene 
4-H1troan11tne 
4,6-0tn1tro-l-Hethylpheno1 
MMN1trosod1phenylam1ne 
4-Stoqophenyl Phenyl Ether 
Hexachlorobenzene 
1,Z-01pheny1hydraz1ne 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dt-"-Butyl Phthalate 
fluoranthene 
Pyrene 
Benz1d1ne 
Butyl Benzyl Phthalate 
3,3'D1chlorobenz1dtne 
Benzo<a>Anthracene 
Chrysene 
Bts<Z-Ethylhexyl>Phthalate 
Dt-H-octy1phthalate 
Benzo<b>Fluoranthene 

· Benzo<k>Fluoranthene 
Benzo<a>Pyrene 
Indeno(1,2,3-cd>Pyrene 
Ofben~oC4,n)Anthr•ccnc 
Benzo<g.n,tJPeryJene 

104/l+f0/141 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
O • .l3 
0.33 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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M, INC. 

TAIJ:.H, [no • 
0,/11/9~ 10:04 HLS P109•• l 

ADal~lcal/Quallty control Report 

JO' He•t 8cGAdvay Av.nae 
roct •~xt~, ~-xo~ 16104 
111/JJ~-1186 ne~o/£54/0443 ATU:UtiOU: P.obect Bailey 

LABO~TO~ IO• ~453 03/Jl/95 3 
OOLL!lCtED IT 1 C:n 
DA%~ IECEI91Da 03/31/t~ 

DATE COI.I.ECTIJ)I 

ANALYT!. 
Sllver1 TCt.i' 

SAHPL& ID£NTIFlCATl~• 

S~LE tu.TIU%1 
CBAIJI OF CtiU'ODY IRJMBm& 

Q:IOAt'ED 1'0• 0~• EDvil'O-IDtal 
15204 Chaga Dr. .S.Ute 200 
RockYiUt HD 208~0 

White aan~ N1••1le a&n9•1 JDW tz QC 

aoU 
53618 

RQr\d ltault ~O~nwi~t~---
<0.~10 -wit 

P~l• P•e4 anatya' 
0.010 SPS 

Sp1k• QC 2453 03/ll/tS 1 
Dap OC 2453 03/31/9' 1 

QC Unit. 
f14/'£ 

Oat. of Sp.k IWD Cb-k S~l• QCI 
0 c A B 6 L I I !i ~ 'naly;ah Px;ogR<furw polt Plank OC DH.a ....1... Qui__ Jll tnt/HM'»W ~U!:"!!!.eof=---
Sllvec1 tCL» SPS O'IOJitS £RA 'OlOA ~~~ 0.00390 0.010 lOt 0.0,66 0.0500 51555 

I. II A L Y '!_.F. 
to~al Patcol•~ lfdro~rbons 

~~id Bt•ult ~~lw PLio P•t4 Anal;n~ 
10 on 

110 0.0614 1.1 0.0519 lOt 

Sp1k• QC 2453 03/31/tS l 
Dup QC 2453 OJ/ilftS 3 

~ 
-911.11 

Data of Spk IU'D C~ack •-a>Lt QCI 
Q c A H A L X I E &U &nalf2il Prosedun Pn1t. Dli!Ok oc Dl La ....1.. ~ .ill. tru•IKeuur!!d -!\!"l.'l.l'fc!-::----
'Iot.&l ret~i•- Brcic-ocubon"' Dd 04/1 liS Silo 4la.1 arJX/i 0.00 10 t.2 U.2 tl.. SUOS 

L II A.__L___'I__ 'I __t_ 

A:c~o, \'CU 

0 C A .!I. A L l' I r; 
UM..-ic, 'ICU 

A N A L X _'l___.& 
DadU81, 'fC'LP 

'Prt:.d Jaault: w.Dnu.l~t.._ __ 
<0.50 ~/L 

PLim Y•t4 ADAly;t 
0.50 '" 

O&t• ot 

to n.s 2.1 "·' 7!S 

Spike QC 2453 03/31/95 ~ 
Dup QC 24U Ol/31/~5 1 

~ 
.,PL 

Spk IIllO Cbec;:lt 54nlple QCI 
All. Ao..U'h hpc•durt x9.a&D-f1t.!!'--
SIS 04/li t5 EtA 'OlGA ~/L 

lhnk QC Dlim ..i.. lllmJ....__ ..ill Irpe/My.aur9d ~\Jias~':----
0.121 o.so 10' $.Ja 1.00 uns 

BPrtd Rtault ~9~g~l~t._ __ _ 
0.28 •giL 

DLLp Osed Analyst 
0.10 SPS 

" 4.12 t.1 1.01 101 

Sp1~ ~c 2453 Ol/31/95 1 
Dup QC 2453 03/31/95 1 

0&~1 of ;& ~0 Chtck. 8-.ple QCt 
o c &. N I. ;, X t £ &.u. &Qaln&.:. l.'ros•dux;w Volt nlogk oc DLi.m Qml.l__ .a1. XrvtfHv•yud ~'&.~c!'-:----
Badua, tCLP SU 04/1.1/U .EIA '010~ ~~giL 0.00 0.10 1 l 5.21 0.500 51'1' 

Ul 5.n 1.3 O.SJZ 10' 

li.HA.L:I_Tt. Bplt.d Buult .,V,..n1""'t __ _ 
<0.10 -9/L 

OL1w 2194 An•ly•t Splt. ~c Z4'3 Ol/ll/9S 1 
Oup OC 24'3 Ol/31/95 1 C..O.tUN, TCIR 0.10 SPS 

Dat.• of 
Q C A It A L X 1 E ~ &nAlv;th Prgcedyrc ~V.u.n+H"'---
Cadai~, ~CLI SPS 04/11/tS ~A '010A ~/L 

Splc 1\Pl> Chtek s....,l, QCI 
Blenk OC QUa _L tlliJu____ ill tasiH.ug!l(sd !t!"R'!'!I!C~---
0.00 o.u 101 5.06 o.soo 51611 

101 5.ll 5.t o.n, 105 



M, INC. 

04/1"1/95 10104 

L~aATOAT ID: 245l Ol/31/9$ ) 
~'OLJ.tO:Eil 8Y 1 CST 

TALUS, Inc. 

AA&lytic.al/Q\I&l!ty Control Rapo.:t 

:l.utPIJI tO!aiTiriCATIOCh Whice $a11cb Hiuilt R&ft'JPI tOW 12 QC 

SI.MP LC MATltr:l I aoil OAr& RECEIVED• Ol/ll/95 
DAlE COLLEC:TID 1 CUAI» OF COSTOOT WKBEitl 51511 

I1LS Peqe: 2 

J. W A _L _'Lr __ .K 
CluOIIJ.w., 1'CU> 

BDrtd Buult 
<0.20 

Unit 
w,/L 

OLI• U;.d An•l¥3t 
0.20 SiS 

3pika QC 2453 03/ll/~5 l 
Dvp QC 2453 OJ/ll/95 1 

OC A!!ALX%'iL 
Cllcar.lum, 'tCLP 

l>ato of 
A6 k'ly'U Pr9aodurt liO.u.n~,Lt.._ __ 
sri o• 11 tS EPA iO~O~ .g/t 

Spk 
BlApli OC Pli• -l... ~ 
0.00 o.:zo 9' 4 • .,. 

103 s.u 

JIPI) ctl.clt 8aaople oct 
J.1l. Trvel!dla.aure4 -!'W!as!:"!'~---

~.SOO ~l,lS 
1.4 0.4K 99 

.r. 11 A r. r _LI BDrtd Ba,sult ,..Uwn1_.,.t __ 
<0.50 .g/L Lead, tcLP 

DLl• Q;gd Ao•lv•t 
0.50 S1'S 

apt~ oc 2453 03/3l.l~S 1 
OUp OC 24SJ 03/31/95 1 

OC Onit 
W~~~IL 

0 c 1\. 1J A.l._Y--.11:.. 
Pate of ~It 

AU. Aoa.Luu i"tocedurt Qnit Jhnk · oc PUr~ ..!... Q:vu 
SPli Ot/11/t~ El'A iOlOA ~/L 0.00 0.50 lOl S.Ol 

!15 4.74 
Lead,TCU 

RU) Clitolt S&lllp Ia oct 
ill Xn•IHuau ad ~'-!'i-!••~---

C.SOO Sl,l!l 
'·~ (.478 ., 

A M • L X t E. !!Qrtd Bu\llt :wVun<\'it!----
S.ltn1,_, KU' <G. 50 eogJL 

DLig Vatd Analy,t 
O.SO liPS 

Spike QC 24Sl ~l/11/tS l 
Oup QC 24~) Ol/31195 l 

OC Ulllt 
eog/L 

.Oete af 
g s; 611AJ.Xll0 ~ An•l¥31; Procadutt 
S.leniwa1 tCLP S::PS 04lll/U UA 'OlDA 

IIALilt --- l'la'~sl. !a;nalt sm;~ 
N•~oucy, TCl.l' <0.0050 NOJL 

Date of 
ILL A M A L X t E A.l1 !'.na\Jda )!ros:,slun 
U.~cwy, ICU' eta. 04/1 ItS UA 410 

011.1~ A I & L X I E Bp'Jd B«ault 
lu~t&bl• O~qanioa 1 .. attaohe4 ..,,ltg 

Date of 
!l ~ ASI .. I.III:o Aat An•lv•l• t'oc•dura 
1,1-Di~hlorotth(yl)vn• JlA 04/10/95 ~A t%40~ 

T~ldhloroeth(yllane JRA 04/10/~5 £PA ll40A 

4-a~o.ofluoxob•n~•n• l~urr) ~ Ot/10/95 E1'A 11=404 

len.a:•o• ~ 04/10/95 LPA 8240A 

Chlo.coben1en• JRR 04/10/9~ ~A 8240A 

1,2-0lohlocoeth~•-d' (~urc) ~ 04/10/~, egA 82404 

ipl 
llllU'. lllAu~ QC Dli11 ..1... Pvp,1 
WJ/L 0.01:!8 0.~ 111 5.87 

lOS 5.23 

llW•dusl ~.r:u:ab11i Spike QC 
o.oo D* Dup QC 

On11:: 
WJ/L 

:Splt 
lhnk OC 011 .• -1.. Rsuu 
0.00109 0.0050 94 0.023' 

tO 0.0225 

DLie Qaed Agalyat lpika QC 

~D Che<::IL J-'fl• oct 
Jll ~lttyurpd .ll'.a2 

1.00 SlCl 
1Z o.9n u 

24H 03!31/95 l ~~ 
2453 03/ll/115 l ~/1. 

lllO C:beo;:k s-p!t QCt 
Jll +rut/MefSUQid t~8Mc~~-----

G.0100 51,41 
3.9 •• 00912 91 

0.50 JU Oup QC 256 •t/06/95 3 

Spk P~O C~lt SARplt act 

='~ 
~lllllk QC pllm ;t- DYPI Jll IlYil~AI~,~~ lBan 
0.00 0.50 9 4.115 .s.oo suu 

u 4." 3.9 J.92 lt 
nqll<.c] 0.00 0.~0 110 5.49 ).00 SH&l 

131 ,_,. 11 . ... 98 
' Jl.cvcy 0.00 lU u 4.54 5.00 51UJ 

11 l.IJ l1 •.Ol 80 
-'11'119 o.oo 0.50 Ill t.J4 5.00 51'13 

80 4.02 1., ).11 14 
..,/l(.g o.oo 0.50 10~ 5.01 5,00 5HIIJ 

103 5.13 _,, 4.5, Ill 
' ..., .. r:y O.Ov 10 ~~ 4.1S s.oo SHIIJ .. , . ~~~ l ~ ._., 89 



--------------------------- ·-----------·--·-----·---------------

M, INC. 

TAI..EM, Inc. 
04/1719' 10:0• Ml.S raq•• l 

Anuyt:ic&l/QualJ ty Cont:col Ropoct 

~AAlQRY lDo 24$3 03/Jl/~5 3 SAHIIt.I: lDQrtiFIC'.l.'l'XOJh WbLte $&ade Wie•il• ~ng•J lDN tl ~ 
COLU:CrEO BY: C3T 
D~ RtCilVED: Ql/31/?~ 3AHI? LZ: HA'l:JUX 1 IOU 

D.UI COLL&C'tED I CIIUI'I or COstOOY ttOMIIEJ\c 53618 

Toluene-<18 (~uc.rl .1M 04/10/$15 El'.t. 8240A 'Ro•~ o.oo l.O g:z •. ,2 5.00 .U&U 
85 4.24 8.5 4.JIJ 88 

Toluene J&R 04/10/95 ~A 82·0~ ettJ/K9 o.oo 0.50 8a 4.41 5.00 Sl'i3 
87 4.36 ].1 3.t6 n 

AaiAL.XIf.i ~nil ls2l!U. IZD.U. ~lo~ IZJI~ ADilJI:;U; sptke oc: 173 04/07/95 2 ~ 
s..i•olatil• Ocqonio C~ounde See attached ag/Kf 0.33 0'1'11 Dap(jC lH 04/07/llS 2 ag/L 

D.at• of Spit IU'D <:hock Salaple OCt 
Q~ IU!IILXIt ~ AgAlT31~ Procpdyra !loiL II lAnk cc Pl1p -1_ OUR' ill TNst/tfeqvnd lBJN 
1,2,•-Tcichlocgb•nzene DTW 04/13/95 EFA IZlDA .,pr;9 0.00 o .. u lZ 1.U 1.U 5114: 

01 1.46 20 1.l2 eo 
11 4-Dlchlacobenz•ne ~ 04/13/~5 EPA Ul10A .g/ICg 0.00 o .. u " l.U l.U UH: 

'2 1.35 18 1-24 JS 
2,4,,-4rlbrOPOpb•ool (nn:l OTW ~/13/95 ~A 8270A • &:-n-y 0.00 ll 63 2.07 2.~0 HH2 

88 2.19 5.6 z.n 99 
~,4-0i~lt~otol~•R• 0'111 0../ll/t~ u,. 8270A r.q/'1<9 o.oo 0.33 tl l.lil 1." 51142 

'' 1.60 .62 1.58 9~ 
2-chloropbenol DTW 04/1J/t5 EFA 8270A ~/ltg 0.00 0.33 n 1.68 2.50 Ul4Z 

11 1-!NI u L.~l u 
2-Qllorophe .. ol-dt (:our c) DTW 04/13i95 &PA 8210A ' R.ovq 0.00 ll s' l.lg 2.50 Sl742 

'a l.fig 1!1 1.5' '2 
2-FLUQrohiphanyl 1•urr) 0~ 04/11/95 ~A &Z70A ' aav:cy o.oo 20 u 1.05 1,,, 51742 

7& 1.2, 18 1.J4 81 
2-f~uocopbenal (.urrl DTW 04/ll/9S E~A 8210A ' ltcvry 0.00 u 51 1.3, 2.50 5174Z 

10 l. '14 22 1-51 60 
4-Chloro-3-nathylph.noL DTM 04/13/95 E~A 1270A ag/l'.g o.oo O.JJ IJ7 2.17 ~.50 llHZ 

n 2.42 11 2.!15 llll 
4-Mitcopb<oDol OTW 04/lJ/95 ~A tZ10A ng/Kq o.oo 0.3J u 2.08 z.so Sl7U 

96 2.J9 14 z.zo 88 
Acenapllath•n• DTW 0(/13/l~S EPA 1~70A a<J/Kg o.no O.JJ 81 1.35 1.6, 51142 

93 l. 55 t• 1.71 107 
1,2-D1cnloroe.n~eoa-d4 (~ucc) Dtv 04/lJ/95 EPA 8~10A ' Rovq o.oo 20 52 0.11$6 1.66 UH:: 

" 1.0' 21 o.11a ~ 
~i~b•na•na-d5 (IUEr) D~ 04/13/15 EPA &:lOA ' Rovr:y 0.00 zo 54 0.900 l·" 51742 

" 1.15 24 1.02 u 
N-~Ltco~-dl-n·prcpyl~n• OTH 04/ll/115 ERA i210A -~nq 0.00 O.JJ l.l l.21 l.66 517~ 

at 1.(0 H l.U 87 
Ph81>0l-d3 ( :ru I r) DtM 04/13/95 EPA 8~70A \ Rc:•ry o.oo 13 ~ 1.45 2 . .50 511(2 

u 1.73 18 1.73 u 
Pont44hlo%ophano1 VTW 04/13/9.5 ~A R~70A alil~'i o.oo 0.33 113 2.Sl 2.50 51742 

110 2.75 2.8 2.S2 101 
Phenol{~) by GC/HS DTW 04/13/95 EPA Q~JOA a!:]/J.q 0.00 O.JJ 67 l. '8 2 • .50 Sl741 

78 1.!1. JS 2.04 81 
11yr•n• DTW 0~/ll/95 EPA 8210A WJI...,. o.oo O.J:i 12 l.U 1. , .. .51742 

'5 l.Oi t., 1.U 70 
p-t•cplwny l-dl4 (~urr) Otw 04/11/9.5 tFA 8~l0A ' llcvq o.oo 20 es l.H l.U 517•z 

82 1. J1 2.8 1.5!1 ~' 



M, INC. 

306 Hest Broadway Avanui 
Fort Worth. Texas 76104 
817/335-1186 
Hetro/654-0443 

Attention: Robert Ba11ey 
Reported to: Cow Env1ronmental 

15204 ome9a Or. Su1te 200 
Rockv111e, MO ZOSSO 

Mailing Address: 
P.O. Box 3270 
Fort Worth, Texas 76113 

Date of Report: 04/17/95 

Lab ID.: 2453 03/31/95 2 

Date Collected: 
Identtf1c&tlon: Hh1te Sands Htsstle Range; IDH #Z T1 me Co11 t<:hd: 

AI'Sent c, TCLP 
EPA 6010A 
ICP-Atomtc Em1ss1on Spectro
~trtc Method; Test Methods 
For Evaluattng Soltd ~aste. 
SH-846, Vol IA, Ed 3. 11/86. 

B&r1UII, TCLP 
EPL..6010A 
1 \toaa1 c Emhs1on Spectro
nrlre'rt c He thod ; Test Methods · 
For Evaluat1ng So11d Haste, 
SH-846, Vol IA. Ed 3, 11/86. 

Cadmtui'A, TCLP 
EPA 6010A 
ICP-Atomtc Em1ss1on Spectro
.etrtc Method; Test Methods 
For Evaluattng So11d Haste, 
SH-846, Vol IA, Ed 3, 11/86. 

J1strtbutton of Report: 
)Ow Env1ronmental 

<for tnqu1r1es contact Mona 0111ard) 

/1 // -

Ri$U1 ts 

<0.50 m9/L 
04/11/95 
17:00 
SPS 

O.Z9 mg/l 
04111195 
17:00 
SPS 

<0.10 mg/L 
04/11/95 
17;00 
SPS 

TALEM. HIC. 

Collected by: CST 

oual1tv Control 

Blank: 0.127 
St&ndard Expected: 1.00 

Standard Result: 1.07 
Duplicates: 5.28 

4.82 
Sp1ke1: 101 

·-

Blank.: -0.0007 
Standard Expected: 0.500 

Standard Result: 0.532 
Dup11ca.tes: 5.27 

5.67 
Sp1k.e1.: 107 

Blank: -0.0009 
Standard Expected: o.soo 

Standard Result: 0.524 
Duplicates: 5.06 

5.37 
Splket: 104 

c: ~~PH-

Per : "!: ru 11 
v. P. Env1ronmenta1 Serv1ces 



T ,::. L E M l ~<C r 7 

M, INC. 

306 Hest Broadway Avenue 
Fort Worth, TeKas 76104 
817/335-1186 
Metro/654-0443 

Attent1on: Robert Bailey 
Reported to: Dow Env,ronmantal 

15204 Omega Dr. Sutte ZOO 
Rockville, HO 20850 

Ma111ng Address: 
P .0. Box 3270 
Fort Harth, Texas 76113 

Date of Report: 04/17/95 

Lab ID.: 2453 03/31/95 2 

Date Collected: 
Identlf1cat,on: White Sands M\ss11e Range; IOH #2 T1me Collected: 

Chrom1um, TCLP 
EPA 6010A 
ICP-Atom1c Emlss1on Spectro
metric Method; Test Methods 
for Ev&luat1ng Soltd Haste, 
SW-846, Vol IA, Ed 3, 11/86. 

Total Petroleum Hydrocarbons 
F1~~418.1 

, Hydrcrb, Tot Recvrble, IR 
sprt; Heths For Chem Analy of 
HAter & Hastes, EPA 600/4-79-
ozo, Ed 3, 03/83. 

Mercury, TCLP 
EPA 7470 
AA, Hg in l1qu1d Haste <HCV 
Technique>; Test Methods For 
Eval So11d Haste. SH-846, Vol 
IA, Ed 3, 11/86. 

•EPA 9071 E~tract1on. 

D1strtbut1on of Report: 
oow Env1ronmental 

<for 'nqu1ries contact Mona D111ard> 

Results 

<0.20 .,q/L 
04/11/95 
17:00 
SPS 

<10* mg/Kg 
04/11/95 
15:00 
DTM 

Collected by: CST 

Oual1ty Control 

Blank.: -0.0029 
Standard Expected: 0.500 

Standard Result: 0.496 
Oupllcates: 4.79 

5.16 
Sp1~e1: 100 

Blank: 0.0 
Standard Expected: 93.4 

Standard Result: 69.9 
Dup11cates: 86.2 

83.9 
Splkat: 91 

<0.0050 mg/L Blank: 0.00109 
04/11/95 Standard Expected: 0.0100 
18:50 Standard Result: 0.00972 
OHM Duplicates: 0.0234 

TALEM. INC. 

CiJkW 

0.0225 
Sp1k.e1: 92 

Per: {yler Tull 
V. P. Env1ronmental Serv1ces 



M, INC. 

306 West Broadway Avenue 
Fort Worth, Texas 76104 
8171335-1186 
Metro/654-0443 

\ttent1on: Robert Ballay 
~eported to: Dow Env1ronmenta1 

15204 OmeQa Or. Su1te 200 
Rockville, MD 20850 

Ma111ng Address: 
?.0. Box 32.70 

- ..... _;:: 

Fort ~rth, Texas 76113 

Ddte of Report: 04/17/95 

Lab IO.: 2453 03/31/'35 2 

Oct te Collected: 
Ident1f1cat1on: Hh1te Sands H1ss1le Range; I~ #2 TIIRQ Collected: 

Lea.d, TCLP 
EPA 6010A 
ICP-Atomtc Em1ss1on Spectro
metr1c Method; Test Methods 
For Evaluat1ng So11d Haste, 
SH-~46. Vol IA, Ed 3, 11/86. 

Sel,!_n1um. TCLP 
~· . '"010A 
.~ .. ,.,ntotn\c E11hs1on Spectro
cnetr1c Method; Test Methods 
For Evaluating So11d Haste, 
SH-~46, Vol IA, Ed 3, 11/86. 

)1str1butfon of Report: 
>ow Environmental 

<for tnqutr1es contact Mona Otllard> 

Besylts 

<0.50 mg/l 
04/11/95 
17:00 
SPS 

<0.50 1119/l 
04/11/95 
17:00 
SPS 

TALEH, INC. 

Collected by: CST 

Dual tty Control 

Bhnlc -0.100 
Standard Expected: 0.500 

Standard Result: 0.478 
Duplicates: 5.07 

4.74 
Sp1k.e'L: 98 

Blank: 0.0128 
Standard Expected: 1.00 

Standard Result: 0.931 
Oupl,cates: 5.87 

5.23 
Sp1k.et: 111 

c <""' 
Tt:"Tull Per: 
V. P. Env1ronmental Services 



M, INC. 

306 West Broadway Avenu~ 
Fort Horth, Texas 76104 
817/335-1186 
Hetro/654-0443 

Attentton: Robert Bailey 
Reported to: Dow Envlron~ental 

15204 Omega Dr. Sutte 200 
Rocky111e, MD 20850 

- ....... ; ::. . 

Ma H 1 ng Address: 
P.O. Box 3270 
Fort ~orth, Texas 76113 

Date of Report: 04/li/95 

Lab ID.: 2453 03/31/95 2 

Da.te Coilected: 
ldentif1cat1on: ~h1te Sands Mtsstle Rangei IOW #2 Time Collected: 

Purgeable Organtcs 
EPA 8240A 
GC/MS for Volatile Organtcs: 
Purg & Trap or Otr Inj: Test 
Methods For Eval So11d Haste. 
SH-846. Vol IB. Ed 3, 11/86. 

~ 'vohttle Organ1c Compounds 
~~,,.,..8270A 
GC/HS For sem1vo1 Organ1cs, 
capillary Column; Test Methds 
For Evaluat1ng S011d Haste, 
SH-846, Vol IB, Ed 3, 11/86. 

s t lver. TCLP 
EPA 6010A 
ICP-At~1c Emtss1on Spectro
metric Method: Test Methods 
For Evaluat1ng So11d Haste, 
SW-846, Vol IA, Ed 3. 11/86. 

01strtbutton of Report: 
Dow Environmental 

<for 1nqu1r1es contact Mona Dillard> 

Collected by: CST 

Quality Contepl 

See attached ~/Kg 
04/10/95 

see attached 
QC Report 

19:56 
JRR 

See attached ~/Kg 
04/13/95 

See attached 
QC Report 

21:44 
OTH 

<0.010 m9/L 
04/07/95 
17:01 
SPS 

TALEM, INC. 

Slant.: 0.00390 
Standard Expected: 0.0500 

Standard Result: 0.0519 
Duplicates: 0.0666 

0.0674 
Sp1k.e'l.: 109 

~--elk 
Per: (y", e; Tu 11 

v. P. Env1ronmenta1 Serv1ces 



T A L E H. I n c. 
Purge~bles <EPA 8240A> 

SAmple IO: 2453 03/31/95 2 Sample Matr1x: soil 
Cust~r IO: Hh1te Sands M1ss11e Ranqe; IOH 12 

Datv of Analys1s: 04/10/95 
Extract1on Method: Purge and Trap 

D1lut1on Factor: 1.0 
nd - None Detected 

Per: 1111 
Ty r Tu 1 
V. P. Env1ronmental Services 

········~······································································ 

compound Name 

SURROGATES & VAWES OBTAINED 

Detect too 
L1mtt 
<mg/Kg> 

Value 
Obta. t ned 

<mq/Kg> 

Reco
very 
(1,) 

------------------------------------------------------------
1,2-0tchloroethane 04 92 
08-ToJuene 94 
Bromof)uorobenzene 86 

Dtchlorodtfluorormethane o.so od 
Chloromethane 0.50 nd 
Vtnyt Chtor1de o.so nd 
Brorocnethane 0.50 nd 
Chloroethane 0.50 nd 
Tr1ch1orofluor~ethane . 0.50 nd 
Acetone 1.0 nd 
1,1-0tchloroethane 0.50 nd 
carbon Otsulftde o.so nd 
Methylene Chlor1de 1.0 nd 
trans-1,Z-01chloroethene o.so nd 
1,1-01ch1oroethene o.so nd 
V1 nyl Acetate 0.50 nd 
c1s-1,Z-01ch1oroethene 0.50 nd 
2-Butanont <MEK> 1.0 nd 
Chloroform o.so nd 
1,1.1-Trlchloroethane 0.50 nd 
Carbon Tetrachloride o.so nd 
Benzene 0.50 nd 
1,2-0tchloroethane 0.50 nd 
Trtchloroeth~ne 0.50 nd 
1,2-D1chloropropene 0.50 nd 

105/MM0/125 



;:.~c , • '35 15:42 

I A L E H. I n c. 
Purgeables <EPA 8240A) 

Sample ID: 2453 03/31/95 2 

?,2,~:: ... -
r-o.:;e t.. 

Sample Matrlx: soll 
customer ID: Hh1te Sands M1sstle Range; IDH #2 

Date of Analys1s: 04/10/95 
Ex tract I on Me thO<!: Purge a.nd Trap 

01lut1on Factor: 1 .o 
----rr-:n.....,d'-__ o:. None De te c ted 

Per: ( I!Jda/lwt 
T~r Tull 
V. P. Envtron~enta.l Serv1cei 

SURROGATES & VALUES OBTAINED 
-.--------------------------------~----------------------------------

Compound Maille 

Bromodtchloromethane 
2-Chloroethyl Vtnyl Ether 
cti-1,3-Dtchloropropene 
4-Methyl-2-Pentanone 
Toluene 
tra.ns-1,3-D1chloropropene 
1,1.2-Tr1chloroethane 
Tetrachloroethene 
2-Heunone 
01bromochloromethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl benzene 
m,p Xylene 
o-Xylene 
Styrene 
Br0110form 
1.1,2,2-Tetr&chloroethane 
1,3-Dfchlorobenzene 
1,4-01chlorobenzene 
1.Z-01chlorobenzene 

105/MH0/126 

-Detect ton 
Llr~l t 
(rng/K9> 

0.50 
0.50 
0.50 
0.50 
0.50 
o.so 
o.so 
o.so 
o.so 
0.50 
0.50 
0.50 
0.50 
o.so 
o.so 
0.50 
o.so 
0.50 
0.50 
0.50 
0.~ 

Va.lue 
Obtained 

(mg/Kg) 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reco
vefy 
(1.,) 



15:43 

I A L E H. I n c. 
Se.tvolattles <EPA 8270A) 

Sample ID: 2453 03/31/95 2 
Customer Description: White Sands 
Sa.mple Matrix; soil 
EKtractlon ~ethod: EPA 3550 

Date of.Analysls: 04/13/95 
H1ss11e Ranoe: IDH #2 

Dilution Factor: 1.0 
Date of Extrac 1on: 04/06/SS 

Per: 

Serv1 ces 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SURROGATES & VALUES OBTAINED 

Compound Name 

l.Z-D1chlorobenzene 04 <Surroqate> 
Nttrobenzene OS <Surrogate) 
2-FlUQrobtphenyl <Surrogate> 
Terphenyl 014 <Surroqate> 
2-Chlorophenol 04 <Surrogate> 
Phenol-05 <Surrog~te> 
2-Fluorophenol <surrogate> 
2.4,6-Trtbromophenol <Surrogate> 

Pyr1d1ne 
N-N1trosodlmethyla~tne 
Phenol 
81s<2-Chloroethyl>Ether 
Z-Chlorophenol 
1,3-01chlorobenzene 
1,4-0tchlorobenzene 
Benzyl Alcohol 
1,2-0lchlorobenzene 
2-Methylphenol 
B1s<Z-Chlorotsopropyl>Ether 
4-Methyl phenol 
N-N1troso-d1-N-propylamtne 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-N1trophenol 
2,4-0\methylphenol 
Benzo1c Ac1d 
B1s<Z-Chloroethoxy>Hethane 
Z,4-01chloropheno1 
1,Z,4-Tr1chlorobenzene 
Naphthalene 
4-011oroan11tne 
Hexachlorobutadlene 
4-Chloro-3-Methylphenol 
2PMethylnaphthatene 
Haxacyclochloropentad1ane 

104/)+U)/138 

. Oetectton 
Llra1t 
(mg/Kg) 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

Value 
Obta1ned 
(mg/Kg) 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reco
very 
(1) 

31 
40 
50 
60 
39 
41 
32 
53 



...... ......,._:: =- .. -

page 2 

I A L E H. I n c. 

Sample 10: 2453 03/31/95 2 
Customer Oescr1pt1on: Hh1te Sands 
Sample Matrh: soil 
Extraction Method: EPA 3SSO 

Compound Name 

Date of Analysts: 04/13/95 
Mtss1le Range; IOH 12 

Dtlut1on f4ctor: 1.0 
Date of Extract1on: 04/06/95 

c ""'K~ ... Per: ~ Jl/. 
Ty er Tu 1 
V. P. Environmental Servtces 

Oetect1ori 
LlrwH 

(mQ/Kq) 

Value 
Obta 1ned 
(mg/Kg) 

---------------------------------------------------------------------
Z,4,6-Tr1chlorophenol 
2,4,5-Trtchlorophenol 
2-chloronaphthalene 
2-tH troan 1 11 ne 
Otmethyl Phthalate 
Acenaphthylene 
2,6-01nttrotoluene 
3-N1troanl11ne 
Acenaphthene 
2,4-01n1tropheno1 
4-N1tropheno1 
Otbenzofuran 
2,4-0inttrotoluene 
Dttthyl Phthalate 
4-Ch1orophenyl Phenyl Ether 
Fluorene 
4-f'f1troant11ne 
4,6-0tnftro-2-Methylphenot 
N-N1trosodtphenylam1ne 
4-8rorwopheny1 Phenyl Ether 
Htxachlorobenzene 
1,Z-Dtphenylhydrax1ne 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dt-N-Butyl Phthalate 
Ftuoranthene 
Pyrene 
Benz1d1ne 
Butyl Benzyl Phthalate 
3,3'01chlorobenztdtnt 
Benzo<a>Anthracene 
Chrysene 
Bts<2-Ethylhexyl>Phthalate 
Ot-N-Oetylphthalate 
Btnzo(b)Fluoranthene 
Benzo<k>Fluoranthene 
Benzo<a.>Pyrene 
Indeno<1,2,3-cd>Pyrene 
Dtbenzo(~,h>Anthr~cene 
Senzo(g,h,1>Perylene 

1 04/MM0/139 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd, 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
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M, INC. 

'I.LIJ.H, Inc • 
0~/11/~!i 10:04 

AAalytl~1/QuaLity Cont&ol Report 
I«.S P~•• 1 

30, We.t &co~dvay Avenue 
lo~ Mo~b, Ta~ 1'104 
817/335-1186 Ke~~/,54/0443 A'Il'DITIOih Robe>::t Bailey 

LUCMl'OilY 101 :HSJ OJ/31/!>5 2 
OOI.l.IIC1Bl) Bl1 CST 

DAlE ~~IVE01 Ol/31/t~ 
PAR cor.t.ECnO • 

I.HA.L_l~t. 
•llve.r:, 1CLP 

W51U IDUIIU'ICA1:10ll1 

SAHl'L& liAllUX: 
Clli.IV OF CUS'IODl' IIIOIG2ll1 

ll!,l;l>OK'n:O TOs _Dow llavuo~•t•l 
LS204 o..ga 0&. Suitt 200 
RockYillt HD l08SO 

lof\it• Sand:o l<i:o:oile Jt.nqe; IDII f2 

:ooU 
53,18 

BRJ\d Bttult ~q~n~l~t ____ _ 
<0.010 -w/L 

DLim Oltd AoAlYit 
0.010 Sl'3 

Spike QC 2453 03/31/95 1 
Dup QC 2•53 Ol/31/95 1 

Q(( Onit 
~a~J/L 

Date of 3pk RRO cb-lc 3"'1'1• QCt 
0 C A H A L I 1 !!':: ut Analuh P(os:t!dun Uplt Blank CC OliA ....!... [lws ill fru/}Muuud ~U~tr;e;---
Sllver, 'IC~ SV$ 0./07/VS &PA 'alOA at/L O.OOJPO 0.010 10i 0.0''' 0.0500 llSSS 

AMALY'l"£ 1\Rrtd Ptau}t liV:Dni~t~.,_ __ 
<10• •9/JC9 ~ l:oW-i>ttioleii.a-a:-~.Uoc:ul>o~:u 

llO 0.0,14 1.1 0.0519 lOt 

Splkt QC 2453 03/ll/9~ 3 
OUp QC 2e5J Ol/Sl/95 J 

Ql;_gnlL_ 
WJI"-'1 

Date of i 
0 C A lf 1 L X 1 £ 4,Lii jl l h PrOCosfuJ::t Rnit llA k OC pl111. Qwa 
l:ot.al ht.coloaa Pycboaarl>ona D111 O"lf'g~ 1:11'11 Ull.l ~t"X9 0.0& 10 8,,2 

RPD Chtok SU'f>l• OCt 
ill Tru/Mell2Uusl i-\l!'t~c~---

tl.• Sl,OS 

AliAL..YYJI. ISQrtd h:mlt .WU.IlD.J..ttz;_ __ QLl• Qa&d lpaly3t 
A.raanic, tCI3 <0.50 .g/L 0.50 Sl'll 

90 83.t 

ISpllc• oc 
llolp oc 

2.1 ~··· 75 
245J OJ/3l)U 1 
Hn 03/lllt5 1 

~ 
WJ/L 

Date ot lpk Rl'D Cbaclt $-.pl.e OCt 
0 C A M A L X T E Mt, AMl:uh Pcos;pdun Vpit DlA.aJI._ CS: Olia _}_ 1211Ju__ ill JJ;ulHAyured ~tl~ac~---
A& .. aic, fCLII' Ill o•11i1'5 ~A '010A -v/L 0.127 0.~0 lOf 5.28 1.00 51615 

9f 4.1l 9.1 l.Ol L07 

&' W A 1o I X li 
aadua, TCL» 

PI! rtd Juu l t lo!O:on~lt~--
O.ZJ agJL 

DLia P•td Aaalvtt lp~ QC 2453 OJ/JJ/iS 1 
Dwp oc 2453 03/31/95 1 

~ 
ag/1. O.LO Ita 

Oat• of 
0 C: A I A I. X 1 E l.U. Agel uh Proocdp£:a Qnit. AlAD.J>. 
Barlua, 'l'CLII Sl>S 04/U/U EP.I. 6010A .g/J. 0.00 

AI1ALTT& 
cadaiuna, rcu 

rp rt d Bny 1 t ... uu ... ;~t.___ 
<0.10 "*II L 

Data ot 

Dt.\.m oust 
0.10 

Sfk 
cs: Plilll _1_ ~ 
0.10 103 5.27 

111 s.n 

Rl'D Check Sample OCt 
.ill. Xruw/ttsygnd Jl.a.!\ac.._ __ _ 

0.500 )1.616 
1.3 0.532 10' 

Mtlnt 
SPS 

SpLlct QC 2453 03/31,'95 1 
Dcp OC 2•5) 03131/95 1 

~ 
JIQ/L 

litRO Cloec:k s-ple oct 
a c "Pt. L x x e .M1 &ntlet• Prosoroun Dn~t u...a.t 
Cad.h••, tCLP ~~ 0-4/l~HS El'AOlOA .g/J. 0.00 

Spk 
¥C PU II ..}_ llluu. 
0.10 )01 5.0, 

101 S.Jl 

ill truw/Kayp.nd ~U~.to...,__ __ 
O.SOO Sl,ll 

~., 0.52' LOS 
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M, INC. 

04/1.1/~5 10•04 

LABORAIORY lOs 2.53 Ol/ll/~~ 2 
COJ.LECJ:EO 8l' 1 CST 

DArE ~CtiVln• 03/31/95 
DUE. COLU.C'UD 1 

A W " L Y t J; 
ctwoalua, 'ICLP 

OC II.Nl\l.Y'lr.:. 
Cblo...l.-, 'ICLP 

l.lfA.LYt:J: 
t.Md, ICLP 

'1 .a.!. EM, lJl c: , 
tlL3 Paga: 2 

Analytle&l/QQal!ty Control Report 

~»CiU: lDDITIFICI.TlOih Whlte SaA41 N1...,1le R.ong•1 IDii IZ 

SAMI!L& HA'tRlX' ~ou 
CII.UN or C'O:I'IODl :a~CM!Wt' 5J67i 

Bpstd B••u1t- ~v~o~l~t ____ _ 
<0.20 Mg/L 

D&l:e of 

DLim una 
0.20 

Analnt 
SPS 

aplk• QC 2453 03/31/95 1 
Oup QC 2453 03/31/95 1 

~ ..,.,c. 
Spt. RiD Cheak S'"""'h OCf 

~ 1nelys1s PrQcldur• qolt DlAak OC N111 ..}._ ~ 11l. 'nu/H .. Il'nd ~U!"!tc~---
- -- U •• )~. 0.500 5HH SPS 01/11/55 ~~ '010~ .g/t 0.00 

P.crt,d Be <O.~O ~ult 2nlt 
arJ/L 

JU..IA..!l.usl 
0.50 

Aao-lyat 
SPS 

103 5.1, 7. ~ 0.49' " 

Spl.X. QC l45) OJ/31/t$ 1 
Dup OC 24'3 03/31/95 1 

~ 
IJ9/L 

Date of Spk ~D Ch•ok s-.plt tel 
0 C A H A L X T E ~ tn~lf'l~ ProcudMrt Un;t ~- OC Dlia _!_ ~ 
Lead, ICLP 5PS4/l t EPA 6010A .g L 0,00 O.SO iOl 5.07 

ill TruiH•uuro<i -''c:Rgcz;.. __ _ 
0.500 $1619 

A • '"L_l_ 1_L 
S.l••ha, 'ICLP 

0 c l\ W A L ~ T_~ 
S.leo1\lla1 l'CU , 

A•AL'CTJ: 
Nei'CII&Elf, TC:U 

f»rt.d anyl t ..,onW"Ji...,t __ 
<0.50 .g/~ 

QLto UHd, 
0.50 

ss 4.74 '· 7 0 ... 78 " 

Spike QC 2453 03/31/95 1 
Oup OC ~45J 03/~1/'S l 

~ 
~~g/L 

Data of iplr. RPD Cheok 8a.ple QCI 
~ An'lx:d• hoce<iurp lZnlt Dl110k cc Dli11 _!_ .Qma 
:IIU 04 ll/t3 DA 60101. rJ4/f. 0.0121 0.50 111 $.81 

ill ln•IHtwy rwsi\ !'1\e~c~---
1.00 ~U2l 

Sp;td Betuls ~Uwg~i~t ____ _ 
<0.0050 •9/L 

~Li• D1t4 Antly•t 
o.ooso o-... 

105 5.23 12 0.931 iS 

lpl~ QC 245l 03/31/95 I 
Oup\1- 245) 03/31/95 1 

~ 
.giL 

O.t• of Spl UD Cla•ck. SoJ.pl• QCI 
0 C A II A L X I r; &;at Aoalph Prgcoduro 11DJ.t._ __ Dlilgk OC pl1a .....1... lh.!B1 ~ Jrup/HM,!IItod ~tso~c~---
Karcury, tCLP DHH BC/1l/t5 EPA 1410 ag/L 0.00109 0.0050 94 0.0234 0.0100 )1,41 

AI'ALit!. 
fur9tabl1 Organic• 

OC I.NAI._Y_'LE 
1,1-Dichloroath(yl)•~ 

Tric:nlo•oatblyl)tne 

4-I~CluorobMnt•n• C•~rcl 

Bea.za.ce 

Chl ocob-en• •n• 

l, Z-Olclalocotthan.--J~ (.>uc tl 

to 0.022\ 3.11 O.OOlH2 t1 

1\pctd 1\e.nlt .WOJlP~it._ __ 
See atteobad ag/Kg 

QL[m ~1d hotlY2t 
0.50 JM. 

Spike QC 
Dup OC lS' 04/0,/95 l ~ 

O&te ot Spit IU'O Ch10et S&~~~plt ct:.l 
~ An'l~'i' ProcMdurt ~}iw al.loi. oc 11Um W m- .W. jrY•IMAullrt11 ~ .na o• L u u~ 82401. 0.00 0.50 t 4. S .00 lU 

t3 ··" 3.9 3.9:! 78 
J.Ra 04/lO/tS ERA 8Z40A "'i/XIJ 0.00 0.50 110 s.u 5.00 SlU3 

lll ,,54 l1 ~-·· M 
JRR o~tl0/95 ~A t<•o• '\ "CY(]' o.oo 10 91 ·-~· 

,,00 SlUl 
l1 J.83 l1 4.02 10 

JRR 04/10/~5 EPA 12•0• ..q/Jtil 0.00 0.50 tl 4.34 $.00 Sl.UJ 
10 4.0:: 1., l.ll '14 

~ 04/10/~S ~A 8Z40A •91'1<11 o.oo 0.50 102 5.01 ~.00 Sl.UJ 
103 5.13 .91 4,S, tl 

~ 04/10/95 ~FA 8240~ -\ Jl<:vry 0.()0 10 tS t.lS s.oo 51613 
t2 .. ,. '·' 4,4, 

., 
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M, INC. 

04/17/'35 10:04 

LABORATORl lDI 24~3 03/ll/9S 2 
COLLECDD 8T I CST 

DAlK R£C£IVE01 03/31/9S 
DAtil COJ.L£Cn:D 1 

'.Io1uan•-d8 (s\lt't') 

'lolueno 

A lLA L Y .Y..£. 
$a.Jvolat:11• Orgauic C~oun~ 

OC ANALY'l£ 
1 1 21 4-t~ichlorobeA&ane 

1,4-01chlo~ob•n1•n• 

2,4,,-TEibcanophenol (aurr) 

2,4-Dihitrotol~n• 

2-<:hloxophonol 

2-G~lo~oph•nol-44 Ceucr) 

2~1lvoxoulphenyl t~urcl 

2•FLuoxophonol l~uccl 

t-Chloxo-l-~•~flph•nul 

4-lllt.&OJ>n•nol 

Ailan~~~phthono 
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APPENDIX E 

SURVEYING FIELD NOTES 



Surveyor Abbreviations 

Hor. A; R.T. =horizontal angle right (degrees/minutes/seconds) 

Dist. =distance in U.S. Survey feet (NAD 27) 

Vert. k =vertical angle (degrees/minutes/seconds) 

H.I. = height of instrument 

H.R. = height of rod 
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White Sands Missile Range 
RCRA Facility Investigation at the 

Temperature Test Facility 

June 1994 & March 1995 

1.0 Discussion. 

Woodward-Clyde Consultants (WCC) were contracted by the u.s. Army 
Corps of Engineers Tulsa District to conduct a RCRA investigation 
at the White Sands Missile Range Temperature Test Facility. 

wee indicated that soil gas monitoring well samples were 
collected in June 1994 and were field screened for volatile 
organics using a gas chromatograph\photoionization detector\ 
electron capture detector (GC\PID\ECD) technique. Samples were 
also collected from these wells and distributed ta Enseco Air 
Taxies for analysis of volatile organics by EPA method T0-14. 

wee indicated that both shallow and deep soil gas samples were 
collected in March 1995. These samples were analyzed in the 
field for volatile organics by a vehicle mounted gas 
chromatograph/mass spectrometer {GCMS). 

WCC indicated that Plains Environmental Services performed field 
screening services in June 1994 and March 1995. 

wee indicated that a single soil sample was collected from each 
of the 9 deep soil gas borings and distributed to Quanterra 
Environmental (Formerly Enseco) for analysis of volatile organics 
by EPA SW-846 method 8240. 

wee indicated that 111 soil samples were collected during the 
installation of 12 deep soil borings (hollow stem auger 
technique). The soil samples were distributed to Quanterra 
Environmental for analysis of volatile organics by EPA SW-846 
method 8240. 

wee indicated that four existing ReRA groundwater monitoring 
wells were sampled. The samples were shipped to Quanterra 
Environmental for analysis of volatile organics by EPA SW-846 
method 8240. 

wee collected 4 groundwater samples, 3 travel blanks, 13 
rinsatejequipment blanks, 15 quality control (QC) duplicate 
samples, and 13 quality assurance (QA) duplicate samples during 
March 1995. 

1 



These environmental samples were collected and analyzed in 
accordance with state and federal guidance documents which 
establish definitive analyticaljtechnical elements, i.e., SW-846 
and EPA series methods. 

Certain field analyses such as pH, temperature, and conductivity 
are performed in the field. These samples are collected and 
analyzed in accordance with state and federal guidance documents 
which establish analytical screening data elements. 

The wee sampling crew(s) distributed the quality assurance 
samples to the U.S. Army Corps of Engineers (USACE) Southwestern 
Division Laboratory (SWD). SWD distributed these samples to 
Inchcape Environmental Services (NDRC Laboratories) All labs 
have been validated by the Missouri River Division (MRD) USACE. 

The samples were all documented in SWD Report #16269. 
report includes laboratory case narratives and quality 
reviews from each lab. An overall data quality review 
organized in the following sections of this report. 

The SWD 
control 
has been 

Details of this review; reported holding times, surrogate and 
spike recoveries, relative percent differences (RPDs), 
calibration data, mass spectra, chromatograms, GC/MS performance 
standards, and other lab quality control information are 
available from the Tulsa District USACE, Chemistry and Industrial 
Hygiene Section, upon request. 
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2.0 Standards of comparability. 

The U.S. Army Corps of Engineers (USACE) assures that chemical 
data results generated from in-house programs and architect
engineering contracts are both accurate and reliable. This is 
accomplished by following the guidelines set fourth in ER 1110-l-
263; Chemical Data Quality Management for Hazardous Waste 
Remedial Activities. Other guidance documents associated with 
sampling, analysis, and validation include, but are not limited 
to, "RCRA Groundwater Monitoring Draft Technical Guidance; 
EPA/530-R-93-001 (November 1992) 11 , "Compendium of ERT Soil 
Sampling and Geophysics Procedures; EPA/540/P-91/006 (January 
1991)", "USACE MCX-Sampling and Analysis Requirements for 
Measurement of Chemicals in the Environment (June 1993)", 
"National Functional Guidelines For organic Data Review (June 
1991)", and "National Functional Guidelines For Evaluating 
Inorganics Analyses (July 1988) ." ~ 

The U.S. Army Corps of Engineers requires that the contractor 
select USACE Missouri River Division (MRD) approved laboratories. 
Each of the laboratories is required to have in place a 
laboratory quality control program which certifies that the data 
generated from the lap is accurate and reliable. The contractor 
initiates another level of review to insure that the data is 
accurate and reliable. Parallel to these activities, the USACE 
requires that the contractor collect quality assurance (QA) 
samples and distribute them to government laboratories. A 
similar review and validation process is conducted upon the QA 
samples. 

Upon receipt of the contractor's sample data, contractor's data 
validation report, USACE QA sample data, and USACE QA data 
validation report, the USACE District office initiates another 
review. The District office reviews the findings of both the 
contractor and USACE QA data validation reports, and determines 
if the generated data is indeed accurate, reliable, and complete. 
Inconsistencies found between the field, quality control 
duplicate, and quality assurance duplicate samples are 
investigated. Guidelines previously mentioned are employed to 
assess the validity of the results, as well as sound professional 
judgement. As a District guideline, differences in field and QA 
duplicate sample results that are greater than a factor of two 
for aqueous samples and a factor of five for soil/sediment 
samples are considered to fall outside typical quality control 
ranges. Differences which cannot be analytically interpreted are 
noted. 

When the U.S. Army Corps of Engineers elects to perform all or 
some of the investigation functions in-house, the procedures 
previously mentioned are still observed. 
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3.0 Chain of custody synopsis. 

I Analytical Methods 

SatllJle 10 T0-14 8240 

SatllJles collected on 6/29/94 

WSTF-0021·5080 2 

WSTF-0024-5072 2 

WSTF-0011·5058 2 

\.ISTF-0023-5085 2 

\.ISTF-0022-5080 2 

\.ISTF-0022-5080 QC 2 

\.ISTF-0017-5082 

\.ISTF-0019-5085 

\.ISTF-0018-5052 

WSTF-0016-5070 

Notes: 

•• 

2 

2 

2 

2 

1 Quanterra Environmental (formerly Enseco) 
2 Enseco Air Toxics 
3 NORC laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

S~le 10 I T0-141 8240 I I I 
Samples collected on 6/30/94 

\o/STF-0014-5100 2 

IJSTF-0020-50n 2 

\JSTF-0025-5078 2 

\JSTF-0027-5080 2 

\.ISTF-0029-5058 2 

\.ISTF-0029-5058 QC 2 

\.ISTF-9201-5089 

\o/STF-9202-5092 

IJSTF -oooo-5on 

Notes: 

,, 

2 

2 

2 

1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 
3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued}. 

I 
I Sa~le 10 

IJSTF-0801-2048 

IJSTF-0802-2048 

Notes: 

,, 

Analytical Methods 

I T0-141 8240 I 
Samples collected on 3/10/95 

2 

2 

1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Taxies 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

[ 
[:~le 10 

\.ISTF-0804-2042 

\.ISTF-0805·2052 

Notes: 

.. 

Analytical Methods 

I T0-141 8240 I 
Samples collected on 3/11/95 

2 

2 

1 auanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NORC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of Custody synopsis (continued). 

I 
I 

Analytical Methods 

S31rple !0 I T0-141 8240 I I I 
Samples collected on 3/12/95 

IJSTF-0807·2045 2 

IJSTF-0808-2043 . 2 

Notes: 

.. 

1 auanterra Environmental (formerly Enseco) 
2 Enseco Air To~ics 
3 NORC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

[ 

I Satrple 10 

IJSTF-0803·2050 

IJSTF-0806·2041 

Notes. 

,, 

Analytical Methods 

I T0-14 I 8240 I 
sa.,..,les collected on 3/13/95 

2 

2 

1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

Sa/ll)le 10 I T0-14 I 8240 I I I 
Sa/ll)les collected on 3/14/95 

\JSTF-0809-2050 2 

\JSTF-0809-2050 E8 2 

. Notes • 

,, 

1 Quanterra Environmental (formerly Enseco) 
2 Enseco Air Toxics 
3 NORC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I Analytical Methods 

I S~le ID I T0-14 I 8240 I 
Samples collected on 3/15/95 

IJSTF·SB02·2059 2 

IJSTF·SB02·2059 QC 2 

IJSTF·SB02·2059 QA 3 

IJSTF·SB02·2059 HS/HSO 2 

IJSTF·SB02·2065 2 

IJSTF·SB02·2072 2 

IJSTF·SB02·2064 2 

IJSTF·SB02·2078 2 

IJSTF·SB02·2079 2 

IJSTF·SB02·2012 2 

IJSTF·SB02·2050 2 

IJSTF·SB02·2052 2 

IJSTF·SB02·2052 QC 2 

IJSTF·SB02·2052 QA 3 

IJSTF·SB02·2052 HS/HSO 2 

IJSTF·SB02·2002 2 

IJSTF·SB03·2010 2 

IJSTF·SB03·2021 2 

Notes: 
1 Quanterra Environmental (formerly Enseco) 
2 Enseco Air Taxies 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued}. 

[ 

I 
Analytical Methods 

Sample IO I T0-141 8240 I 
Samples collected on 3/16/95 

WSTF·SB01·2076 2 

\ISTF·SB01·2080 2 

IJSTF·SB01-2017 2 

I.ISTF-SB01-2025 2 

1./STF-SBOl-2050 EB 2 

IJSTF-SB01-2057 2 

\JSTF-SB01-2057 QC 2 

\JSTF-SB01-2057 QA 3 

USTF-SB01-2062 2 

IJSTF-SB01-2063 2 

IJSTF-SB01-2061 2 

USTF-SBOl-2061 HS/HSO 2 

IJSTF-SB01-20n 2 

IJSTF·SB03-2053 2 

IJSTF-SB03-2060 2 

IJSTF-SB03-2065 2 

\.ISTF-SB03-2063 2 

\.ISTF-SB03-2063 QC 2 

IJSTF-SB03-2063 QA 3 

\.ISTF-SB03-2065 2 

\.ISTF-SB03-2070 2 

\.ISTF-SB03-2074 2 

Notes: 
1 auanterra Environmental (Formerly Enseco) 
2 Enseco Air Taxies 

I I 

3 NORC Laboratories (lnchcape Environmental Services) 

12 

.. 

I 
I I 

-



3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

S~le 10 I T0-141 8240 I 
S~les collected on 3/22/95 

IJSTF~sso6~2017 2 

IJSTF·SB06·2022 2 

IJSTF·SB06-2057 2 

IJSTF·SB06-2060 2 

IJSTF-SB06-2061 2 

IJSTF·SB06-2062 2 

IJSTF-SB06-2073 2 

IJSTF-SB06-2075 EB 2 

IJSTF-SB06-2080 2 

IJSTF-SB06-2080 QC 2 

IJSTF-SB06-2080 QA 3 

IJSTF-SB06-2081 2 

Notes: 
1 Ouanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 

I 
Analytical Methods 

~>a~le 10 I T0-141 8240 I 
Sa~les collected on 3/23/95 

\.ISTF·SB04·2016 2 

\.ISTF·SB04·2016 QC 2 

\.ISTF·SB04·2016 QA 3 

\.ISTF·SB04·2016 HS/MSO 2 

\.ISTF-0023·1000 2 

\.ISTF-SB04-2077 EB 2 

\.ISTF·SB04·2025 2 

\.ISTF·SB04·2056 2 

\.ISTF·SB04·2057 2 

\.ISTF·SB04·2062 2 

\.ISTF·SB04-2063 2 

\.ISTF-SB04-2071 2 

\.ISTF·SB04-2078 2 

\.ISTF-SB04-2079 2 

~STF-0001·0000 TB 2 

IJSTF-OOEZ-1000 2 

~TF·SBOS-2017 2 

\.ISTF-SB08-2017 QC 2 

~STF-SBOS-2017 QA 3 

\.ISTF-SBOS-2025 2 
Notes: 

1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

Satll>le 10 I T0-141 8240 I 
Samples collected on 3/24/95 

WSTF-5810·2010 E8 2 

WSTF-5810·2012 2 

W5TF-5810-2012 QC 2 

W5TF·5810-2012 QA 3 

W5TF-5810-2012 MS/MSO 2 

WSTF-5810-2021 2 

W5TF-5810-2059 2 

W5TF-5810-2060 2 

WSTF-5810-2061 2 

W5TF-5810-2062 2 

W5TF-5810-2071 2 

WSTF-5810-2073 2 

WSTF-5808-2059 2 

WSTF-5808-2060 2 

W5TF-5808-2061 2 

WSTF-5808-2062 2 

WSTF-5808-2074 2 

IJ5TF-S808-2079 2 

IJ5TF-S808-2080 2 
Notes: 

1 Quanterra Environmental (formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NORC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody Synopsis (continued). 

I 
I 

Analytical Methods 

Sa"l'le ID I T0-141 8240 I 
Sal!l'les collected on 3/25/95 

loJSTF-SB10-2078 2 

loJSTF-SB09-2017 2 

loJSTF-SB09-2021 2 

IJSTF-SB09-2057 2 

IJSTF-SB09-2057 QC 2 

loJSTF-SB09-2057 QA 3 

IJSTF-SB09-2060 2 

Notes: 
1 Quanterra Environmental (formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC laboratories (lnchcape Environmental Services) 
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3.0 Chain of Custody synopsis (continued). 

[ Analytical Methods 

I Sal!llle 10 I T0-141 8240 I 
Sal!llles collected on 3/26/95 

IJSTF-SB09·2072 2 

IJSTF-SB09-2078 2 

\.ISTF-SB09-2079 2 

\.ISTF-SB09-2072 EB 2 

\.ISTF-SB09-2017 2 

IJSTF-SB05-2021 2 

\.ISTF-SB05-2054 2 

IJSTF-SB05-2054 QC 2 

\.ISTF-SB05-2054 QA 3 

\.ISTF-S805·2054 MS/MSO 2 

\.ISTF-SB05-2055 2 

1./STF-SBOS-2056 2 

\.ISTF-SB05-2055 2 

\.ISTF-SB05-2056 2 

\.ISTF-SB05-2070 2 

IJSTF-SB05-2075 2 

\.ISTF-SB05-2076 2 

Notes: 
1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

S~le 10 I T0-141 8240 I 
Samples collected on 3/27/95 

IJSTF-SB07-2072 2 

IJSTF-SB07-2078 2 

IJSTF-SB07-2079 2 

IJSTF-00E1-1000 2 

IJSTF-OOE1-1000 QC 2 

IJSTF-OOE1-1000 QA 3 

IJSTF-00E1-1000 HS/HSD 2 

IJSTF-0003-0000 TB 2 

IJSTF-SB07 2017 2 

IJSTF-SB07-2017 QC 2 

IJSTF-SB07-2017 QA 3 

IJSTF-S807-2017 HS/MSD 2 

IJSTF-SB07-2022 2 

IJSTF-SB07-2067 2 

\JSTF-SB07-2059 2 

\ISTF-SB07-2060 2 

IJSTF-SB07-2061 2 

IJSTF-00E1-1000 EB 2 

IJSTF-SB07-2058 EB 2 

\.ISTF-0001-1000 2 
Notes: 

1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued). 

I 
I 

Analytical Methods 

S~le 10 I T0-141 8240 I 
Samples collected on 3/28/95 

WSTF-SB11-2016 2 

WSTF-SB11·2017 2 

WSTF-SB11-2052 2 

WSTF-SB11-2054 2 

WSTF-SB11-2065 2 

WSTF-SB11-2067 2 

WSTF-SB11-2016 MS/MSD 2 

WSTF-SB11-2070 2 

WSTF-SB11 2070 QC 2 

WSTF-SB11-2070 QA 3 

WSTF·SB12-2010 EB 2 

Notes: 
1 Quanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of Custody Synopsis (continued). 

I 
I 

Analytical Methods 

S~le 10 I T0-141 8240 I I I 
S~les collected on 3/29/95 

~STF-SB12-2022 EB 2 

~STF-SB12-2017 

~STF-SB12-2022 

~STF-SB12-2058 

~STF-SB12-2059 

~STF-SB12-2061 

~STF-SB12-2060 

~STF-SB12-20n 

~STF-SB12 2081 

~STF-SB12-2082 

~STF-SB12-2081 

~STF-SB12-2082 

\.ISTF-SB12-209S 

~TF-SB12-2103 

~STF-SB12-2113 

~STF-SB12-2123 

\.ISTF-SB12-2133 

Notes: 

,, 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 Ouanterra Environmental (Formerly Enseco) 
2 Enseco Air Toxics 
3 NDRC Laboratories (lnchcape Environmental Services) 
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3.0 Chain of custody synopsis (continued}. 

I 
I 

Analytical Methods 

Sal!'4lle 10 I T0-14 I 8240 I 
Samples collected on 3/30/95 

USTF·SB12·2142 2 

~STF·SB12·2142 QC 2 

USTF·SB12·2142 QA 3 

USTF·SB12-2142 MS/MSD 2 

USTF-SB12-2152 2 

USTF-SB12-2142 EB 2 

Notes: 
1 auanterra Environmental (formerly Enseco) 
2 Enseco Air Toxics 

I I 

3 NORC Laboratories (lnchcape Environmental Services) 
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4.0 Sample WSTF-SB02-2052. 

A QA duplicate soil boring, WSTF-8802-2052, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

4.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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5.0 Sample WSTF-8802-2059. 

A QA duplicate soil boring, WSTF-5802-2059~ was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

5.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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6.0 Sample WSTF-SBOJ-2063. 

A QA duplicate soil boring, WSTF-SB03-2063, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

6.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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7.0 Sample WSTF-SBOl-2057. 

A QA duplicate soil boring, WSTF-SBOl-2057, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

7.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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8.0 Sample WSTF-SB06-2080. 

A QA duplicate soil boring, WSTF-8806-2080, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

8.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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9.0 Sample WSTF-SB04-2016. 

A QA duplicate soil boring, WSTF-SB04-2016, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

9.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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10.0 Sample WSTF-SB08-2017. 

A QA duplicate soil boring, WSTF-8808-2017, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

10.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. · 
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11.0 Sample WSTF-8810-2012. 

A QA duplicate soil boring, WSTF-SB10-2012, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

11.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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12.0 Sample WSTF-SB09-2057. 

A QA duplicate soil boring, WSTF-SB09-2057, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

12.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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13.0 Sample WSTF-SBOS-2054. 

A QA duplicate soil boring, WSTF-SB05-2054, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

13.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 

31 

h 



14.0 Sample WSTF-SB07-2017. 

A QA duplicate soil boring, WSTF-SB07-2017, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

14.1 Volatile organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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15.0 Sample WSTF-OOE1-1000. 

A QA duplicate groundwater well sample, WSTF-OOE1-1000, was 
collected and analyzed at a laboratory under contract to the 
USACE. Both the field and QA duplicate samples were analyzed 
within the appropriate holding time. 

15.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the water media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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16.0 Sample WSTF-SBll-2070. 

A QA duplicate soil boring, WSTF-SBll-2070, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

16.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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17.0 Sample WSTF-SB12-2142. 

A QA duplicate soil boring, WSTF-SB12-2142, was collected and 
analyzed at a laboratory under contract to the USACE. Both the 
field and QA duplicate samples were analyzed within the 
appropriate holding time. 

17.1 Volatile Organics. SW-846 method 8240 was requested to 
analyze the soil media for volatile organic analytes. An 
evaluation of both the field and QA duplicate sample indicated 
that the results are consistent. No analytes were detected. 
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18.0 Technical summary. 

18.1 Woodward-Clyde consultants Data Validation. 

18.1.1 Blank Contamination. wee indicated that several of the 
soil rinsate (equipment blank) samples detected the presence of 
acetone, bromodichloromethane, chloroform, and methylene 
chloride. wee had analyzed ambient blanks, and determined that 
'the water used for rinsate applications was contaminated with 
bromodichloromethane and chloroform which are commonly found in 
municipal water supplies treated with chlorine. No investigative 
samples associated with the contaminated rinsates contained 
either of these compounds, therefore the results were not 
affected.' 

Furthermore, 'the only volatile organic analytes detected in the 
method blanks include acetone and methylene chloride. These 
compounds were detected at estimated concentrations below the 
reporting limit. These compounds were found in some of the 
associated samples at a level above the reporting limit but less 
than ten times the amount found in the method blank. These two 
compounds were qualified as not detected in the associated 
samples according to EPA SW-846 guidelines.' 

18.1.2 Holdinq Times. Two samples were reanalyzed outside the 
holding time, they include WSTF-SB12-2059 and WSTF-SB12-2060. 
'WSTF-SB12-2059 was reanalyzed as a result of one low surrogate 
and one low internal standard recovery. WSTF-SB12-2060 was 
reanalyzed as a result of one low internal standard recovery.' 
Details of these minor problems are discussed in WCC's data 
validation report under the Representativeness section. 

18.1~3 Chain of custody. A Southwest Laboratory of Oklahoma 
(SWLO) chain of custody (eoe) form was used to document sample 
shipments to Quanterra Laboratories. The SWLO identification has 
been crossed off the coc form. No Quanterra Laboratory 
identification is listed on the COC, however the eoc was received 
by an official of Quanterra Laboratory. 
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• 18.2 Southwestern Division Laboratory - USACE. 

18.2.1 QA/QC Duplicate Sampling. The USACE was not sceduled to 
receive any QA duplicate (confirmation) samples from the either 
the June 1994 or March 1995 soil gas sampling episodes. wee 
collected QC duplicate samples whenever appropriate to support 
data accuracy and precision. 

18.2.2 Chain of custodv. SWD laboratory indicated that WCC's 
cocs did not indicate a point of contact or phone number for 
sample shipments on the 27, 28, and 31 March 1995. No other 
problems were observed. 
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• 

19.0 conclusion. 

An overall evaluation of the June 1994 & March 1995, White Sands 
Missile Range RCRA Investigation, Temperature Test Facility, 
indicates that sampling procedures and laboratory analyses have 
been adequately completed and that the data should be considered 
accurate and reliable. 

James Horn, 
Act. Chief, CIH Section 

ck/JH 
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FATE AND TRANSPORT EVALUATIONS 



APPENDIX G 

PERSISTENCE, MOBILITY AND ENVIRONMENTAL 

FATE OF CONTAMINANTS DETECTED AT THE TTF 

This appendix discusses the persistence, mobility and environmental fate of methylene chloride 

(MeCI) and other contaminants detected during the latest phases of sampling. As discussed 

earlier, MeCl is the primary focus of the past and present investigation activities conducted at 

the TTF. For the sake of completeness, the relevant physical and chemical properties of the 

other contaminants detected during the WCFS investigations are summarized briefly below and 

presented in Table 5-l. 

METHYLENE CHLORIDE (MeCl) 

MeCI is also known as dichloromethane. MeCl is a colorless liquid with a mild, sweet odor. 

It does not occur naturally in the environment and its presence in environmental media is 

primarily from industrial sources. When released to the atmosphere, MeCI degrades by reacting 

with hydroxyl ions and has a half-life of several months. It does not undergo direct photolysis. 

When spilled on land, MeCl evaporates from the surface into the atmosphere because of its high 

vapor pressure. Although it is likely that MeCI could leach through soil and enter groundwater, 

there is little data to support this pathway. The fate of MeCl in groundwater is unknown. 

Releases to surface waters result in rapid evaporation (half life: 3 to 5.6 hours). 

Biodegradation is likely but it is usually overshadowed by evaporation. Information concerning 

biodegradation in aquifers is scarce. Bioconcentration is not believed to be significant due to 

its low octanol-water partition coefficient. 

Under laboratory conditions MeCl hydrolyses with subsequent oxidation and reduction to form 

methyl chloride, methanol, formic acid and formaldehyde. The ultimate degradation products 

of MeCl are carbon dioxide and hydrochloric acid. 

Limited soil adsorption data indicate that MeCl adsorbs to soil in the following order: sand 

< dolomite limestone < clay < peat moss. The relevant physical and chemical properties of 

MeCl are presented in Table 5-l. 
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1,1-DICHLOROETHANE (1,1-DCA) 

1,1-DCA does not occur as a natural product and its presence iii environmental media is as a 

result of industrial use. If released into the atmosphere, 1, 1-DCA degrades by reacting with 

hydroxyl radicals after considerable dispersion. If released on land, it evaporates rapidly due 

to high vapor pressure. It is likely that it leaches to groundwater where its fate is unknown. 

1,1-DCA is moderately soluble in water. Due to its high volatilization rate (halflife: 24 hours 

to 9 days), 1,1-DCA is removed rapidly from surface water with little bioconcentration or 

biodegradation. It exhibits little adsorption to soil organic matter. 1,1-DCA has been shown 

to degrade to vinyl chloride under anoxic conditions. 

1,1-DICHLOROETHENE (1,1-DCE) 

1,1-DCE is a man-made product which is also known as vinylidene chloride. It is produced 

and possibly released in the manufacture of plastic wrap, adhesives and synthetic fibers. 

1,1-DCE can also be formed during the hydrolysis of 1,1, !-trichloroethane and the anaerobic 

degradation of trichloroethene. When released into the atmosphere, 1, 1-DCE degrades rapidly 

(half-life: 11 hours) through reaction with hydroxyl radicals. When the compound is released 

on land, it will partition to the atmosphere via evaporation and to the groundwater via 

percolation. Once 1,1-DCE is in groundwater, it will undergo slow degradation and hydrolysis. 

1,1-DCE in surface water will be lost primarily to the atmosphere through evaporation 

(half-life: 1 to 6 days) with very little of the compound adsorbing to sediment. 1,1-DCE is 

not expected to bioconcentrate significantly based on its low octanol-water partition coefficient. 

Some studies have shown that 1, 1-DCE does undergo biodegradation with a degradation time 

of 1 to 3 weeks in simulated landfill conditions. 1, 1-DCE is transformed into vinyl chloride 

under anoxic conditions. In the presence of nitrogen oxide, the compound has also been shown 

to produce degradation products including phosgene, chloracetyl chloride, formic acid, 

hydrochloric acid, carbon monoxide, formaldehyde and ozone. 

CHLOROFORM 

Chloroform is an industrial solvent and intermediate that is also known as trichloromethane. 

It is also produced and released to the environment as a byproduct of chlorination of drinking 

water, municipal sewage and cooling water. Due to its high vapor pressure and high volatility, 
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chloroform will evaporate into the atmosphere from both land and water. The compound has 

been known to be transported long distances in the atmosphere where it reacts with hydroxyl 

radicals. Chloroform has a half-life of up to a few months in the atmosphere. Chloroform 

released on land may also leach into the groundwater where it may biodegrade slowly. 

Biodegradation of chloroform is not completely understood, however slow biodegradation is 

known to occur under the proper microbial conditions. Chloroform in water environments will 

not likely undergo hydrolysis or photodegradation. Likewise, chloroform is not expected to 

significantly bioconcentrate. 

FREON 11 

Freon 11 is also known as trichlorofluoromethane. It is found to occur naturally in volcanoes. 

It is widely used as a refrigerant, foaming agent, solvent and degreaser, and a fire extinguishing 

agent. Prior to December 1978, Freon 11 was also used as a propellant in aerosol sprays. 

Freon 11 released to the air is considered to be very stable in the troposphere with a half-life 

of 52 to 207 years. The compound has been transported long distances in the atmosphere and 

is found away from known sources. However, Freon 11 is lost from the troposphere into the 

stratosphere where it undergoes photolysis. Freon 11, which may be cleaned out of the 

atmosphere by rain, is considered to re-volatilize quickly and re-enter the troposphere. 

Freon 11 may, however, also be transported from soil to groundwater where it is relatively 

stable and therefore persistent. Much like on land, the compound will be lost to air through 

evaporation from surface water. Freon 11 is not expected to biodegrade or bioconcentrate 

significant! y. 

FREON 113 

Freon 113 is also known as 1,1 ,2-trichloro-1 ,2,2-trifluoroethane. Freon 113 is not a 

naturally-occurring compound. Freon 113 is potentially released into the environment during 

its production, storage or transport, from exhaust of turbine engines, its use as a foaming agent, 

refrigerant, and solvent as well as its use in the manufacture of fluoropolymers. Almost all of 

the Freon 113 released into soil or surface water is expected to be released into the atmosphere 

via volatilization (due to its high vapor pressure). Much like Freon 11, Freon 113 is considered 

to be stable in the troposphere. Therefore, the only pathway for removal in the atmosphere is 

the diffusion of Freon 113 into the stratosphere where direct photolysis is expected to occur 
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over the course of time. The degradation of Freon 113, however, is slow with a half-life in the 

stratosphere of 63 to 122 years. Although Freon 113 is expected to volatilize rapidly from soil, 

it is possible that the compound could leach into groundwater. Once in groundwater, its fate 

is not known. Bioconcentration and adsorption to soils and sediments are expected to be 

limited. 

TRANS-1,2-DICHLOROETHENE 

trans-1 ,2-Dichloroethene is found in the environment resulting from releases during production 

of the compound and its use as a solvent and extractant, in organic synthesis, and in the 

manufacture of perfumes, lacquers, and thermoplastics. The cis-isomer is more common; 

however, most of the laboratory methods used do not distinguish between isomers. Since the 

trans-isomer is a priority pollutant, it is sometimes mistakenly assumed to be present at greater 

proportions than actual conditions. trans-1 ,2-Dichloroethene is found in landfill situations as 

a product of the presence of industrial solvents such as trichloroethene, tetrachloroethene and 

1,1 ,2,2-tetrachloroethane. trans-1 ,2-Dichloroethene released into the air will react with hydroxyl 

radicals or will be taken out of the atmosphere by rain. If the compound is released into soil 

it is expected to be volatilized and evaporated into the air or leached into groundwater. Once 

in groundwater, trans-1,2-Dichloroethene will biodegrade slowly. trans-1,2-Dichloroethene in 

surface water will be lost into air primarily through volatilization. The bioconcentration 

potential for trans-1,2-Dichloroethene is low, as is the potential for adsorption to soil. The 

degradation product observed under anoxic conditions is vinyl chloride. 

TETRACHLOROETHENE 

Tetrachloroethene is also known as perchloroethylene (PCE). PCE is a man-made compound 

used in the dry cleaning industry and in metal degreasing. If found in the atmosphere, PCE 

will degrade through reaction with hydroxyl radicals or chlorine atoms. Its persistence in the 

atmosphere can range from a half-life of 1 hour to 2 months. In addition, PCE can be washed 

out of the atmosphere by rain due to its solubility in water. Releases of PCE in soil will 

evaporate fairly quickly due to its high vapor pressure. PCE can also leave soil through 

leaching into groundwater through sandy soils. Once in groundwater, PCE is expected to 

biodegrade slowly, if acclimated microorganisms are present. PCE in surface water will be lost 

primarily through evaporation. Although the speed of evaporation will vary depending on wind 
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and mtxmg conditions, the process of volatilization is expected to occur in all seasons. 

Biodegradation in anaerobic soils is expected to be an important removal process. Hydrolysis 

is, not considered an important process in the degradation of PCE. Bioconcentration of PCE 

is expected to be insignificant. 

1,1,1-TRICHLOROETHANE (1,1,1-TCA) 

1,1, 1-TCA is not a naturally-occurring compound. It is also known as methyl chloroform and 

is used in metal degreasing and as a solvent and aerosol. 1,1, 1-TCA is slowly degraded in the 

atmosphere where hydroxyl radicals react with the compound in the troposphere (half-life of 

6 months to 25 years). The rate of atmospheric degradation is increased if chlorine radicals of 

nitrogen oxides are present or if 1,1, 1-TCA diffuses into the stratosphere. 1,1, 1,-TCA is also 

removed from the atmosphere by rain. If 1, 1, 1-TCA is released to soils, it is expected to be 

lost rapidly to the atmosphere and some into groundwater. 1,1, 1-TCA in surface water will be 

lost primarily through volatilization. It is not expected to biodegrade or adsorb significantly 

in aquatic environment. The potential for 1,1, 1-TCA to hydrolyze or bioconcentrate is 

considered minimal. Sequential dehalogenation of 1, 1, 1-TCA by microbial agents under 

laboratory conditions produces 1,1-DCA, cis-1 ,2-dichloroethene, trans-1 ,2-dichloroethene, 

chloroethane, vinyl chloride, and acetic acid. 

TRICHLOROETHENE (TCE) 

TCE is used as an industrial metal degreaser with possible releases into the environment 

through evaporation during use, spills and leaks. TCE in the atmosphere is expected to react 

fairly quickly (especially under smog conditions). It will not undergo direct photolysis. 

Evaporation into the air from soil and water is the primary release mechanism due to the 

compound's high vapor pressure. Although TCE will be lost from soil primarily through 

volatilization, it can leach into groundwater where it can remain for a relatively long period of 

time. Similar to soils, TCE in surface water will be lost quickly through evaporation. The 

half-life of TCE in water is estimated to be on the order of minutes to hours. Biodegradation, 

photo-oxidation, hydrolysis, adsorption to sediments and bioconcentration are all considered 

relatively insignificant processes. Under laboratory conditions TCE degrades to 

cis-1 ,2-dichloroethene, trans-1 ,2-dichloroethene, vinyl chloride, and 1 ,2-dichloroethene. 
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ACETONE 

Acetone is a naturally-occurring metabolite found in vegetation, insects and human breath. 

Acetone is also produced naturally as a result of volcanoes and forest fires. Acetone is 

produced for use in the manufacture of methacrylates, as a solvent, and as a chemical 

intermediate in the production of methyl ethyl ketone and other chemicals. Acetone, once 

released into the atmosphere, will undergo photolysis and reaction with hydroxyl radicals. The 

average half-life of acetone in the atmosphere is 22 days. Acetone, like many other 

atmospheric pollutants, is washed out by rain. Releases of acetone into soils will volatilize into 

air and leach into groundwater. Some evidence suggests that acetone biodegrades fairly 

quickly in soils. Acetone in surface water will also volatilize and biodegrade rather rapidly. 

The bioconcentration potential of acetone is considered negligible. 

TOLUENE 

Toluene is both a naturally-occurring and man-made product. Its natural sources are volcanoes, 

forest fires, and crude oil. As an industrial chemical, toluene is used in solvents and thinners 

and is found in the atmosphere from volatilization from petroleum fuels and from motor vehicle 

exhaust. Once released into the atmosphere, toluene will degrade moderately quickly through 

reaction with hydroxyl radicals. Toluene's half-life in the atmosphere is estimated to be from 

3 hours to approximately a day. Toluene will not undergo direct photolysis. Toluene spills to 

soils will be lost via evaporation and microbial degradation. It may also leach from spills into 

groundwater where it may biodegrade slowly. Toluene is not expected to hydrolyze 

significantly in normal environmental situations. Toluene in surface water will, likewise, 

volatilize and biodegrade depending on specific conditions. The half-life of toluene in surface 

water is on the order of days to weeks. Toluene is not ex;pected to adsorb significantly to 

sediments or bioconcentrate in aquatic organisms. Toluene degrades in the laboratory to 

( + )-cis-2,3-dihydroxyl-1-methyl cyclohexa-1 ,4-diane, cis-2,3-dihydroxyl-2,3-dihydrotoluene, 

3-methyl catechol, benzyl alcohol, benzaldehyde, benzoic acid and catechol. Toluene has also 

been shown to degrade completely to carbon dioxide. 
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