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SOIL GAS SURVEY AND.SOIL SAMPLE ANALYSES 

OF FORMER GENSCO, INC SITE AND 

PROPERTIES ADJACENT TO TAYLOR SLOUGH 

ABSTRACT 

A series of soil gas surveys and a soil sampling event was 

conducted on properties adjacent to Taylor Slough in Uvalde, 

Texas from July through October 1988. The focus of these 

investigative ·efforts was the site of the former Gensco, Inc. 

pipe finishing facility. The purpose of the investigation was to 

assess potential source(s) of volatile organic compound (VOC) 

contamination to the Edwards and Leona aquifers. 

Results of the survey indicate the presence of VOC in soil 

gas beneath the study area. The·'highest VOC concentrations wer.e 

detected beneath the site of the'fo~mer Texas Industrial Services 

property west of the Taylor Sloug~~ · Tetrachloroethylene (PCE) is 

the predominant contaminant of th~~e shallow soil gases. 

An area of relatively high PCE concentrations in soil gas 

was 

tions 

the 

found within the former Gensco Inc. site. These concentra­

were three orders of magnitude 'less than those found under 

former 

this area 

analyses. 

Laboratory 

xylenes. 

Texas Industrial Services site. Cores obtained from 

were tested by field head space and laboratory 

Head space analyses ·~onfir~ed the presence of PCE. 

analyses revealed the presence of only acetone and 
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INTRODUCTION 

A series of soil 

continuing investigation 

District (District) to 

roethylene (PCE) and 

gas surveys was conducted as part of a 

by the Edwards Underground Water 

determine the source(s) of tetrachlo­

other volatile organic compound (VOC) 

contamination to the Edwards and Leona aquifers in Uvalde, Texas. 

The intent of this investigative phase was to evaluate the VOC 

source potential of the former Gensco, Inc. site in eastern 

Uvalde and surrounding properties not previously investigated by 

the District. 

This investigation included soil gas and soil sample 

extractions from properties east and west of the Taylor. Slough 

(creek). These properties overlie an area which has been 

delineated as the approximate up-gradient extent of VOC 

contamination within the Edwards aquifer. 

Since PCE is a prevalent contaminant in the Edwards aquifer 

in the Uvalde area its distribution and concentration in soil gas 

is used as a guide to assess the potential of a site as a source 

of VOC contamination to the ~eona-Edwards aquifer system. 

Trichloroethylene (TCE) and tr.ans-1,2 dichlor.oethylene (DCE) are 

potential degradation products of PCE, so their presence at a 

site may be indicative of precursor PCE contamination. 

Soil gas techniques are used as a reconnaissance tool to 

approximate contaminated groundwater plumes or identify 

contaminated soils. The approach of this investigation was to 

locate high vapor concentrations of PCE and other selected 

compounds in fine grained, shallow soils which may exist as a 

consequence of near surface point sources. 
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SITE GEOLOGY 

On-site borehole and trench lithologic descriptions provide 

local geologic control. Three distinct geologic units are 

present in the shallow (less than 50') subsurface. These include 

the Edwards Group limestone (Edwards aquifer.) and the overlying 

Del Rio Formation. These Cretaceous age units are overlain by 

the Quaternary age Leona Formation. Figure 1 illustrates a 

northeast-southwest geologic cross-section of the study area. 

The Edwards aquifer is the major regional water. resource and 

sole source aquifer to Uvalde and many cities including San 

Antonio. It is a highly anisotropic and productive karst 

aquifer. 

The Del Rio Formation is a predominantly clay unit which 

functions as an 

Edwards aquifer. 

thickness and is 

the Taylor Slough. 

aquitard providing upper. confinement to the 

This unit has been eroded to an irregular 

absent beneath much of the study area east of 

It is overlain by the exposed, Quaternary age 

Leona Formation (Leona aquifer). 

The Leona Formation is an alluvial fan remnant which 

underlies the study area and consists of interbedded silt, clay, 

gravel and cobble within an overall fining upward sequence. The 

Leona is an important aquifer. locally. 

Core descriptions obtained from borings in the area show the 

Leona Formation to be 21 to 46 feet in thickness beneath the 

north end of the former Gensco site. Here the Leona formation is 

in erosional contact with the Edwards Group limestone {aquifer). 

The Leona was unsaturated beneath the former Gensco property 

at the time of these borings and probably remains unsaturated 

under. most conditions. In this area the Edwards and Leona 

aquifers are in probable hydraulic communication. 
n _ n 1 A 
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SOIL GAS SURVEY TECHNIQUE 

Soil gas extraction and gas chromatography was provided by 

Chen and Associates under contract by the Edwards Underground 

Watec District on July 21 and 22, August 11, 12 and 28, 1988. 

Because of the volatile nature of the compounds of interest, 

samples were ideally extracted from depths greater than 3 feet 

below land surface. 

Vapor samples were extracted via a driven point-vacuum pump 

system beneath sites chosen on the basis of known or perceived 

hazardous chemical storage or use. These sites were typically 

adjacent to maintenance facilities and pipe finishing equipment; 

pipe storage areas were not investigated. Other sites where 

wastes were disposed were also investigated. See figure 2 for 

sampling locations. 

After. emplacement of the driven point the probe was purged 

of approximately 7 to 11 liters of gas prior to sample 

collection. Samples were extracted from the inert tubing 

connecting the pump to the driven point by a gas tight syringe. 

They were subsequently analyzed using a Photovac lOSSO portable 

gas chromatograph. The gas chromatograph was calibrated with 

tetrachloroethylene (PCE) and toluene for each survey. 

Trichloroethylene (TCE), trichloroethane (TCA), dichloroethylene 

(DCE) and benzene were additional calibrants for select surveys. 

For clarification purposes, note that SV-46, SV-43, and 

SV-58 were collected in proximity to SV-20, SV-21, and SV-22 

respectively. The results listed as thread shop in table 1 are 

also from the SV-22 and SV-58 vicinity. 
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BOREHOLE INVESTIGATIVE TECHNIQUE 

Three borehole investigations were initiated to obtain 

formation samples for field and laboratory analysis. Their 

locations (shown with TH prefix in figure 2) are within the area 

of relatively high PCE soil vapor concentrations. The holes were 

drilled with a 7.5 inch o.o. hollow stem auger. with a hand 

driven, 1.38 inch I.D. split spoon for sample collection. 

Samples were split into duplicates and immediately placed into 40 

ml VOA bottles. After a 15 to 20 minute equilibration period, 

field screening using gas chromatography consistent with those 

methods described above was used to select samples for laboratory 

analyses. 

The laboratory contracted to perform these analyses exceeded 

the sample holding time, thereby compromising the accuracy of the 

analyses. 

drilled 

These samples were discarded and offset boreholes were 

for the collection of new samples. Proper analytical 

services yielded the valid results which are provided herein. 
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RESULTS 

The results of the soil gas analyses are shown in Table I. 

Owing to an inappropriate change in sample injection size it is 

likely that samples including SV-10 through SV-32 yielded 

erroneously high results. Efforts to normalize the results of 

samples SV-10 through SV-32 to the appropriate injection volume 

of the preceeding instrument calibration were not completely 

successful; the results of which may be slightly elevated sample 

results. Nonetheless, PCE was present in the majority of samples 

and all compounds tested for were present in one or more 

locations within the study area. It is interesting to note that 

an ambient air sample taken near SV-8 yielded high (11 PPM) PCE 

vapor concentrations. The highest VOC concentrations continue to 

be found west of the Taylor Slough. This area has been 

previously investigated by District personnel, and is considered 

a source area. 

Contouring of the data provides limited insight into the 

movement of soil vapors in this study. This is in part due to 

the distribution of the sampling locations. Contours possibly 

reflect the spotty point of use of these compounds. For example, 

the highest toluene concentrations occur in areas of present day 

activity. 

Samples taken by thread shops 16 and 17 on the former Gensco 

site show abundant chromatograph peaks and relatively high 

concentrations of PCE. This area is the site of previously 

excavated, predominantly oil-contaminated soils. All PCE and TCE 

vapor concentrations collected from this site were three or more 

orders of magnitude less than those found beneath the former 

Texas Industrial Services (TIS) site west of the Taylor Slough. 
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SOIL-VAPOR SAMPLE CONCENTRATIONS 
(Reported in PPB) 

r 
Sample 

r Site/depth PCE TCE Toluene Benzene DCE 
' 

SV-1 @ 3' 13 * NO 75 X NO 
SV-1 @ 6' NO NO 125 X NO r SV-2 @ 6' NO ** NO NO X NO 
SV-2 @ 9' 8 *** 291 NO X NO 
SV-3 @ 3' NO 602 * 23 * X 754 * r SV-3 @ 6' NO 765 * 76 * X NO 
SV-4 @ 6' 109 107 * 56 X NO 
SV-5 @ 6' NO 213 * NO X NO 
SV-6 @ 6' 58 * NO NO X NO r SV-7 @ 6' 5 * NO 67 * X NO 
SV-8 @ 6' NO NO NO X NO 
SV-9 @ 6' 62 * NO NO X NO r SV-10 @ 6' NO 176 NO X NO 
SV-11 @ 6' 90 1832 NO X NO 
SV-12 @ 6' 25 189 NO X NO 

r SV-13 @ 6' 77 96 NO X NO 
SV-14 @ 6' 202 96 NO X NO 
SV-15 @ 6' 77 21 NO X NO 
SV-16 @ 6' 1 * 105 103 X NO r SV-17 @ 6' 7 * NO NO X NO 
SV-18 @ 6' 1 * 37 43 X NO 
SV-19 @ 6' 32 352 NO X NO 

r SV-20 @ 3' 10,800 NOTE 373 X NO 
SV-21 @ 6' 420 379 NO X NO l. SV-22 @ 5' 11,320 NOTE 15 X NO 
SV-23 @ 3' 740 1662 NO X NO r SV-24 @ 3' 178 11 6 X NO 
SV-25 @ 6'. 42 73 23 X NO 
SV-26 @ 2' 84 670 46 X NO r SV-27 @ 3' 10 995 16 X NO 
SV-28 @ 4' 151 3872 NO X NO 
SV-29 @ 5' 13 * 54 NO X NO 

r SV-30 @ 5' 29 * 2860 * NO X NO 
SV-31 @ 5' NO 1430 * NO X ND 
SV-32 @ 6' NO 1430 * NO X NO 
SV-33 @ 5' 545 NO 5375 NO X r SV-34 @ 5' 612 NO 4950 NO X 
SV-35 @ 5' NO 3 12,145 16 X 
SV-36 @ 4' NO NO 2924 NO X 

r SV-37 @ 5' NO 2 2270 NO X 
SV-38 @ 5' 1792 3 2790 NO X l 
SV-39 @ 5' 1640 NO 3755 NO X 

r 9 of 14 
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r Tl\BLE I (Cont'd) 

r Sample 
Site/depth PCE TCE Toluene Benzene ~ ~ 

SV-40 @ 5 1 64 NO 12,374 NO X 
~ SV-41 @ 5 1 126 NO 936 NO X t SV-42 @ 5 1 NO NO 2997 NO X SV-43 @ 5 1 1206 NO 503 NO X 

r SV-44 @ 5 1 108 NO 620 NO X SV-45 @ 5 1 51 NO 601 NO X SV-46 @ 5 1 3252 2694 320 53 X 
SV-47 @ 5 1 75 NO 117 NO X r SV-48 @ 5 1 190 NO 48 NO X t SV-49 @ 5 1 25 NO NO NO X 
SV-50 @ 5 I 707 NO 154 NO X r SV-51 @ 5' NO NO 322 NO X 
SV-52 @ 5' NO NO 620 NO X 
SV-53 @ 5 1 NO NO 4067 NO X 
SV-54 @ 5 1 NO NO 1778 NO X r SV-55 @ 5 1 NO NO 528 NO X 
SV-56 @ 4 1 NO NO 225 NO X 
SV-57 @ 4 1 NO NO 216 NO X 

fl SV-58 @ 3' 3578 NO 1892 NO X 
L SV-58 @ 5 1 1882 NO NO NO X 

SV-58 @ 6.5 1 501 NO NO NO X 

r SV-59 @ 5 1 822 NO NO NO X 
SV-60 @ 5' 431 NO 407 NO X 
SV-61 @ 5 1 NO NO 1239 NO X 
SV-62 @ 5' 65 NO 198 NO X r SV-63 @ 5 1 NO NO 3050 NO X 
SV-64 @ 5 1 NO NO 580 NO X 
SV-65 @ 5 I 222 NO 1331 NO X 

r SV-66 @ 5' 184 NO 2629 NO X 
SV-67 @ 5' 323 NO 1273 16 X 
SV-68 @ 4' 425 NO 157 NO X 
SV-69 @ 5' NO NO 387 NO X r SV-70 @ 5' NO NO 138 NO X 
SV-71 @ 5 1 NO NO NO NO X 
SV-72 @ 5' NO NO 117 NO X r THREAD SHOP (adjacent to SV-22, 58) 

4470 919 NO NO X 
SV-73 @ 5' 115,000 660 NO NO X 

r SV-74 @ 5' 116,000 904 NO NO X 
SV-75 @ 5 1 8847 666 NO NO X 
SV-76 @ 5' 233,900 NO NO NO X 
SV-77 @ 5 1 26,860 132 NO NO X r SV-78 @ 5 1 3799 NO 470 NO X 
SV-79 @ 5' 2481 NO 152 NO X 

r 
r 
r 10 of 14 
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TABLE I (Cont'd) 

EXPLANATION OF NOTES 

X 
ND 
* 

** 
*** 
NOTE 

Not Tested 
Not detected 
Suspect reading - see baseline check. 
Possible PCE - 2.7 Volt-seconds: peak 14. 
Moisture on probe. 
Abundant peaks may mask TCE. 

Data collected during July-August 1988. 
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RESULTS Cont'd. 

Analyses of samples obtained during the borehole 

investigation yielded contrasting results. Head space analyses 

confirmed the results of the soil gas extractions. However, the 

absence of PC8 and TCE in the laboratory analyses suggests escape 

of the more volatile constituents between the time of collection 

and laboratory analysis. Laboratory analyses revealed the 

presence of acetone and xylenes only. This data is presented in 

the appendix. 
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CONCLUSIONS 

All compounds targeted in this investigation were found in 

one or mor~ locations in the study area. Individual properties 

within the study area may all have contributed, to varying 

degrees, to the degradation of groundwater quality. However, 

information from this and other District studies regarding the 

magnitude and three dimensional distribution of VOC in soil gas 

suggests the former TIS site is the major contributor of PCE, TCE 

and DCE to local groundwater.. 

The area of relatively high soil-vapor concentrations of PCE 

at the thread shops on the former Gensco Inc. site probably 

indicates some use of the compound at these locations. 

Concentrations of PCE in soil vapor. on the former Gensco Inc. 

site are not known to be high enough in any one area to be a 

significant source to groundwater. 

Studies into the hydraulic connection between contaminated 

wells on the northern boundary of the former. Gensco property and 

wells on and around the former. T.I.S. site are recommended. 

These studies should provide more conclusive evidence towards 

determining if wells near the former. Gensco site have been 

contaminated by a source on the former. Gensco site or. by a source 

on the former T.I.S. site. 

Copies of the data reports submitted to the District by Chen 

and Associates are attached. These include a report on the soil 

sampling event and reports of three soil vapor. studies. 
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APPENDIX 

ANALYTICAL LAB RESULTS OF SOIL SAMPLES 

AND RESULTS OF SOIL VAPOR STUDIES 
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r PURPOSE AND SCOPE 

This report presents the results of a subsurface investigation at the Gensco 

Site located in Uvalde, Texas. The investigation was performed for the purpose 

of establishing concentrations of volatile organic aromatics (V.O.A.) in the soil 

at the site. This study was authorized by Mr. John Hoyt with the Edwards 

Underground Water District. 

A soil-vapor survey was conducted at the site under this same job number in 

July and August, 1988. The reports of those studies were submitted on July 26, 

Fl 
1 August i7, and September 12, 1988. 
L 

SUBSURFACE INVESTIGATION 

r The field exploration was·conducted on August 30, 1988. Three exploratory 

holes were drilled at locations designated by the Edwards Underground Water r District. The holes were drilled with 7.5 inch hollow stem augers and logged by 

a representative of Chen & Associates, Inc. Samples of the subsurface soils were 

obtained with a 1 3/8 inch I.D. split spoon sampler. After sampling, soil 

~ samples were removed from the split spoon sampler and placed in 40 ml vials and 

allowed to volatilize for approximately 15 to 20 minutes. A syringe sample of 

the head-space vapors was then extracted from the vials and injected into a 

Photovac lOSSO portable gas chromatograph. 
PI'! 

The lOSSO had previously been 
i 

calibrated with perchlorethylene (PCE), trichloroethylene (TCE), benzene and 

~ toluene. The data obtained from the soil-vapor head-space analysis, adjusted for 

syringe and base line checks, is presented in Table I. Selected samples from 

i each exploratory hole were transmitted to an analytical laboratory 
L 

determination.of volatile organic aromatics (V.O.A.). Upon return of the 
rm 
I 

i analytical results it was determined that the holding time of 14 days had been 

f%1 
! 

Chen &Associates - 1 -
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exceeded. The drill rig was remobilized to the project site on October 6, 1988 

and the subsurface soils were resampled and the samples were transmitted to an 

analytical laboratory for retesting. Visual classifications of the subsurface 

soils are presented on the Logs of Exploratory Holes, Fig. 1. 

SUBSURFACE CONDITIONS 

The subsurface conditions encountered across the site generally consisted of 

22.0 to 24.0 feet of clay, silty sand and gravel overlying weathered limestone to 

the depth investigated, 35 feet. 

LABORATORY RESULTS 

Analytical tests were conducted on selected soil samples for determination 

of volatile organic aromatics (V.O.A.) using EPA method SW846/8240. The 

analytical results are shown on the analytical data sheets presented in Appendix 

B. PCE or TCE concentrations were not detected in the soil samples tested. 

~ LIMITATIONS 

This subsurface investigation was conducted for the purpose of collecting 

data for the Edwards Underground Water District. Any conclusions formulated from 

rm 
this data are strictly those of the client, and do not reflect the opinions or 

I 

conclusions of Chen & Associates, Inc. 

All statements and observations have been based on the scope of work 

performed. Subsurface variations may occur between exploratory holes; therefore, 

r if any additional information is known or encountered concerning the projec~ 
I 

Fffl 
I 
l 

site, this office should pe notified for possible reevaluation of the data 

presented in this report. 

Chen &Associates - 2 -
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LEGEND 

Clay, silty to sandy with gravel, firm to hard, light brown to brown 
slightly moist to moist. 

Limestone, hard, light brown to tan slightly moist to dry. 

-8/12 
Disturbed drive sample. The symbol 8/12 indicates 8 blows with a 
140 lb. hammer falling 30 inches were required to drive a split 
spoon sampler 12 inches. 

t Practical rig refusal. 

NOTES: 

(1) 

(2) 

(3) 

The exploratory holes were drilled on August 30, and October 6, 1988 
using a 7! inch nollow stem auger. 

The ~:,...::=l:natory holes were located by Edwards Underground Water 
District Personnel. 

'f!•:! b.n~r: between material types indicated on the logs represent 
approximate boundries between material types. Actual transitions 
may be gradual. 

(4) Ground water was not encountered during the investigation. 

9-os4-88 Chen & Associates LEGEND 8 NOTES Fig. 2 
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Sample @ Depth 

TH-1 @ 3' 
TH-1 @ 6' 
TH-1 @ 9' 
TH-1@ 12' 
TH-1 @ 15' 
TH-1 @ 18' 

TH-2 @ 3' 
TH-2 @ 6' 
TH-2 @ 9' 
TH-2 @ 12' 
TH-2 @ 15' 
TH-2 @ 20' 

TH-3 @ 3' 
TH-3 @ 6' 
TH-3 @ 9' 
TH-3 @ 12' 
TH-3 @ 15' 
TH-3 @ 20' 
TH-3 @ 25' 
TH-3 @ 30' 
TH-3 @ 35' 

ND - Not Detected 

9-084-88 

TABLE I 

HEAD-SPACE SAMPLING CONCENTRATIONS 
GENSCO SITE 

UVALDE, TEXAS 

PCE TCE Toluene 
Concentration Concentration Concentration 

(ppm) (ppm) (ppm) 

0.3 0.2 ND 
ND 0.1 ND 
0.2 0.1 ND 
0.3 0.2 ND 
0.2 0.1 ND 
0.1 ND ND 

. 
1.1 0.2 ND 
0.3 0.1 ND 
0.2 0.1 ND 
0.1 ND ND 
0.1 ND ND 
0.5 ND ND 

1.6 0.4 ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 1.0 
ND ND ND 
ND ND ND 

Benzene 
Concentration 

!.PP!!U 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Note: Head-space analysis was conducted at a gain of 10 and a flow rate of 18 ml/min 
utilizing a 100 microliter sample injection size. Utilizing this setup, the 
·practical quantification limit for the suspect compounds was approximately 0.5 
parts per million (ppm) .. 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL?SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analy.:ed 

: TH1 til 3-4• 
: X584/ 
:10/06/88 
:10/08/98 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane 
Bromo methane . ,. -
Vinyl C!:llor ide 
Ch 1 o roe.t hane 
Methylene Chloride 

,.Acet,.,ne 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-0ichloroethane 
Tr~ns-1,2-Dichloroethene 
Chloroform 
1,2-Dlchlorcethane 
2-8tJ t .:;.ncne 
1,1.1-Trichlor~ethane 
C~r6on Tetrachlortde 
t..'inyl Ace~ate 
8romodichloromethane 
!,2-Di9h!or:I"9Pr~pane 
a r .::~ n s - ... , ~~ - • 1 c n 1 o r o 1=· r .) o en e 
Tr1chlo~oethene ' 
Dibromochloromethane 
1,1,2-Trlchloroer.hane 
8en=ene 
Cis-1,3-dichloropropene 
2-Chloroethvlvinyleth~r 
Bromoform · 
4-Methyl-2-oentanone 
2-Hexanone · 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chloroben.:ene 
Ethyl benzene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
7?-15-0 
7~-35-4 
75-3.4-3 

156-60-3 
67-66-3 

107-06-2 
7:3-'?3-3 

• ;;'1-C::C::-6 
56-23-5 

108-05-4 
7?-27-4 
78-:37-5 

10061-0::-'j 
7'?-01-o 
12~-48-l 
79-00-5 
71-43-2 

10061-01-5 
110-7?-;3 
7?-25-2 

?91-78-6 
108-10-1 
127-18-~ 
79-34-5 

108-88-3 
108-90-7 
100-41-..:i. 
100-42-? 

1,2-Dichloroethane-d4 88% Toluene-d8 

QUALIFIERS: 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

94% 

Concentration 
ug/Kg 

u 
u 
u 
u 
u 

8J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·u 
u 
u 
u 
u 
u 
u 
u 
!.J 
u 
u 
u 
u 
u 
u 
u 
u 

PQL• 
ug/Kg 

10 
10 
10 
10 

c:: 
100 

~ 
~ 
c:: .. 
? 
'5 
? 

101) 
c:; 

5 
~0 
~ 

? 
t;:: 
'7 
i:? 
? 
? 
? 

11) 
5 

?0 
50 

5 
? 
5 
c:; 
5 
5 
5 

8romofluorobenzene 

5060 

U = ComP.ound anal~zed for~ but not detected above the EPA Method Detection 
Limit C~DL), ~0 CFR ~art 136, App. A C7-l-87 Edition>,pa. 440. 

J = Indicates an estima~ed value when the compound is detected, but is 
below the EPA Practical Quantitation Li·mit (PQL). , 

8 = Compound found in blank and samP.le. Com~~re blank and sample data. 
,. :3 Pract-1cal Quantitation Limits listed in ,_?A SW846, Vol. 18, Part: II, 

pa. 8240-4. The minimum instrument dection lim1ts are less than the 
numbers shown in this column. 

( m,d 
John D Parker Quality A5surance Off1cer 



EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL1SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analyzed 

: TH 1 @ 12-13' 
: X5848 
:10/06/88 
:10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane .~_ 

Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-8utanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
U i ny I Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Tran$-1,3-dlchloropropene 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Ben::ene 
Cls-1,3-dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
7?-09-2 
67-64-1 
7?-1?-0 
75-3?-4 
75-34-3 

156-60-5 
67-66-3 

107-06-2 
. ·78 -·?3- 3 

71-55-6 
?o-23-5 

108-05-4 
75-27-4 
78-8~-l5 

10061-02-6 
79-01-6 

124-48-1 
79-00-~ 
71-43-2 

10061-01-? 
110-75-:3 

75-25-2 
591-78-6 
108-10-1 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-5 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

Concentration 
ug/Kg 

u 
u 
IJ 
u 
u 

6J 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u ·u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 

3J 

PQL* 
ug/Kg 

10 
10 
10 
10 

5 
100 

5 
5 
5 
? 
c:: 

5 
101) 

5 
c:: .. 

50 
c:: .. 
~ 

? 
5 
c:: .. 
5 
5 
5 

10 
5 

50 
50 

5 
5 
? 
? 
5 
5 
5 

1,2-Dichloroethane-d4 100% Toluene-d8 107% Bromofluorobenzene 

QUALIFIERS: 

5060 

U = Compound a·nalyzed for but not detected above the EPA Method Detection 
Limit CMDL) 1 40 CFR 1 ~art: 136! App. A (7-1-87 Edition) 1 pa. 440·. 

J = Indicates an estimated value when the compound 1s detected, but, is 
below the EPA Practical Quantitation Limit CPQL). 

8 = Compound found in blank and sample. ComQare blank and samole data. 
,. =Practical Quantitation Limits listed in EPA SW846, Vol. 1a·, Part II, 

pa. 8240-4. The minimum instrument dection limits are less than the 
numbers shown in this column. 

Approved: ~~ 
John D Parker Quality Assurance OFFicar 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL1SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analyzed 

: TH 2 @ 3-4• 
: X7849 
:10/06/88 
:10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 

.. ~ .-

Methylene Chloride 
Acetone 
Carbon Di~ulfide 
1,1-Dichloroethene 
1~1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chlor•ororm 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
l)inyl Acetate 
8romodtchloromethane 
1,2-Dich!or9propane 
Trans-l,~-d1cnloroorooene 
Trichloroethene · ' 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 
Cis-1,3-dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Tol:al xylenes 

SURROGATE RECOVERIES: 

1,2-Dichloroethane-d4 

QUALIFIERS: 

CAS Number 

74-87-3 
74-:33-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-0 
75-35-.J. 
75-34-3 

156-60-5 
67-66-3 

107-06-2 
.. 78-'? 3-3 

71-55-6 
56-23-S' 

:!.08-05-~ 
75-27-4 
.7:3-~37-::: 

10061-02-'=1 
79-01-6 

124-48-1 
7?-00-~ 
71-.i3-2 

10061-01-5 
110-75-8 
75-25-2 

591-78-6 
108-10-1 
127-18-.i 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-5 

Toluene-dB 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

Concentration 
ug/Kg 

IJ 
u 
u 
u 
u 

8J 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 

·u 
I.J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u. 
u 
u 
u. 

3J 

PQL"~' 

ug/Kg 

10 
10 
10 
10 

5 
100 

5 
5 
'.:' 
5 
? 
'.:' 

100 
'.:' 
5 

50 
'3 
:::; 

5 
~ 
1:; 

5 
5 
5 

10 
s 

50 
50 

5 
5 
5 
5 
5 
5 
5 

Bromofluorobenzene 

7060 

U =Compound analyzed for~ but not d~tecte~ above the EPA Method Detection 
Limit (MDL), 40 CFR, ~art 136, App. A C7-1-87 Edition),pa. 440. 

,J = Indicates an estimated value when the pompound is detected, but is 
below the EPA Practical Quantitation Limit (PQL). 

8 = Compound· Found in blank and sample. ·ComQare blank ~nd sample data. 
""' =Practical Quant1tation Limits listed in EPA SW846, Vol. 18, Part II, 

pa. 8240-4. The minimum instrument dection limits are less than the 
numbers shown in this column. 

Approved: ~~ 
John P.:~ rke r Quality Assurance Officer 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANALfSIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analyzed 

: TH 2@ 9-10' 
: X5850 
:10/06/88 
:10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane ·'" · 
Bromomethane 
Vin· ... ll Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-0ichloroethene 
1,1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vin·.;l Acet.:!lte 
Bromodichloromethane 
1,2-Dichloropropane 
T~ans-1,3-dichiorooropene 
Trichloroethane · 
Dibromochloromethane 
1.1,2-irichloroethane o' .... enzene 
Cis-1,3-dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethvlbenzene 
Styrene 
Total xylenes 

CAS N•.J mb e r 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 

1156-60-5 
67-66-3 

107-06-2 
. 78-93-3 

71-5'5-6 
?o-::!3-? 

108-05-.:J. 
75-27-4 
78-87-t; 

10061-02-6 
79-01-6 

124.-48-1 
79-00-5 
71-43-2 

10061-01-? 
110-75-8 
75-25-2 

591-78-6 
108-10-1 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-? 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

Concentration 
ug/Kg 

u 
u 
u 
u 
u 

6J 
u 
u 
u 
u 
lj 
u 
lj 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3J 

PQL"" 
ug/Kg 

10 
10 
10 
10 

5 
100 

5 
r; 
r; 
? r; 
? 

100 
r; 
~ 

r;o 
? 
? 
t:; 

5 
r; 
c;; 
c;; 
5 

10 
5 

50 
50 

r; 
5 
5 
5 
5 
5 
5 

5060 

SURROGATE RECOVERIES: 

1,2-Dichloroethane-d4 89% Toluene-d8 9 ;,,, Bromofluorobenzene 90~ 

QUALIFIERS: 
U = Compound anal~zed for~ but not detected above the EPA Method D~tection 

Limit CMDL), 40 CFR ~art 136, App. A <7-1-87 Edition),pa. 440. 
J = Indicates an,estimated value when the compound is detected, but is 

below the EPA Practical Quantitation Limit CPQL). 
8 = Compound found in blank and samP.le. ComQare blank 
* =Practical Quantitation Limits listed in EPA SW846, 

pa. 8240-4. The minimum instrument dection limit~ 
numbers shown in this column. 

and s.:~mo re data. 
~Jo l . 1s·, Part I I : 
are less than the 

Approved=------~~~~~~­

John 

(!_~~ 
Quality Assurance OFf1cer 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 

: TH 2 @ 20-21 1 

: X5851 
:10/06/88 

Date Received 
Date Extracted/Prepared 
Date Analyzed 

: 10/1)8/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane ·'"·· 
Bromomethane 
Uin•Jl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-0ichloroethane 
Tr~ns-1,2-Dlchloroethene 
Chloroform 
1,2-Dichloroethane 
2-8ut.3ncne 
1,1,1-Trichloroeth~ne 
Carbon Tet~achlor:de 
U in ~J 1 Acetate 
8romodichloromet.hane 
1,2-Dlchloropropane 
Trans-1,3-dichloroprooene 
Trichloroethane · 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cis-1,3-dichloropropene 
2-Chl~roethylvinylether 
8romororm 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
7?-34-3 

1?6-60-5 
67-66-3 

107-06-2 
"•78- ·~ 3-3 

71-?'5-6 
?6-23-? 

108-0?-4 
7'5-27-4 
78-:37-? 

10061-02-6 
79-01-6 

124-48-1 
79-00-? 
71-43-2 

10061-01-? 
110-7?-8 

7?-2'5-2 
?91-78-6 
108-10-1 
127-18-4 
79-34-? 

108-88-3 
108-90-7 
100-41-4 
100-..+2-? 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

Concentration 
ug/Kg 

u 
u 
u 
u 

4J 
6J 
u 
u 
u 
u 
u 
u 
ij 
u 
u 
u 
u 
·u 
i.J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

PCIL* 
ug/Kg 

10 
10 
10 
10 

'? 
100 

c; 
~ 
'? 
r::; 
~ ., 

100 
'7 
r::; 

50 
5 
c:: 
'5 
5 
17 
? 
'? 
5 

10 
5 

50 
?0 

t:; s 
c:: 
"' 5 
5 
5 
5 

5060 

1,2-Dichloroethane-d4 88% Toluene-dB 92% Bromofluorobenzene 87% 

QUALIFIERS: 
U =Compound analY.zed for, but not aetected above the EPA Method Detection 

Limit <MOL), ql) CFR Part 136, App. A <7-1-87 Editionj,pa. 440 .. 
J = Indicates an estimaled value when the compound is detected, but is 

below the EPA Practical Quantitation Limit CPQL). · 
8 c Compound found in blank and sample. ComQare blank and sample data. 
'+ ::a Pract ica 1 Quanti tat ion Limits 1 is ted in EPA SW846, Uo 1. 18, Part I I, 

pa. 8240-4. The minimum instrument dection limtts are less than the 
numbers shown in this column. 

Approved:~~~'j}J(~--
,Jot'ln D Parker Quality ~ssurance Officer 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL9SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analyzed 

: TH J @ J-4 1 

: X5852 
:10/06/88 
:10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane 
Bromomethane 

. -· .-

Vinvl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
T~ans-1,2-Dichloroethene 
Chloroform 
1,2-DichloroetMane 
2-Sutanone 
1,1,1-Trichloroethane 
Caroon Tetrachlor1de 
Uinyl Acetate 
8romocichloromet.hane 
1,:-Dichlor9propane 
Trans-1,3-dtcnloroprocene 
TrichloroetMene · 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
Cls-1,3-dichloropropene 
2-Chloroethylvtnvlether 
Bromoform ' 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
To l•Jene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-0 
7?-35-4 
75-34-3 

1'56-60-? 
67-66-3 

•107-06-2 
78-93-3 
71-?5-6 
'56-23-'5 
108-0~-4 
7~-2.7-4 

7:3-:37-~ 

10061-02-~ 
79-01-6 

124-4:3-l 
79-00-5 
71-.:.3-2 

10061-01-5 
110-75-8 
75-25-2 

'591-78-6 
108-10-1 
127-18-4 

79-34-7 
l 08-:3:3-3 
108-90-7 
100-41-4 
100-42-5 

1,2-Dichloroethane-d4 !36% Toluene-d8 

QUALIFIERS:· 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrtx : 8240/Soil 
Di lut ton Factor : 1 

93% 

Concentration 
ug/Kg 

IJ 
u 
u 
IJ 

3J 
130 

iJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
I; ·-· u 
u 
u 
u 
u 
!j 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

4J 

POL.,. 
ug/Kg 

10 
10 
11) 
10 

5 
100 

5 
'5 
'5 
? 
c:; 
? 

100 
c:: 

Bromofluorobenzene 

'5060 

U a Compound analyzed for~ but not detected above the EPA Method Detection 
Lim~t <MOL), 40 1;FR t-'art 136 1 App. A (7-l-87 E~it.ion),pa. ~40 .. 

J = Indtcates an esttma,ed value when the compGund lS detected, ·but ts 
be'low the EPA Practical Quantitation Limit (PQL). 

8 = Compound found in blank and sample. ComQare blank and 5ample data. 
* =Practical Gluantitat1on Limits listed in !;PA SW846, Vol. 18, Part II, 

pa. 8240-4. The minimum instrument dectton l1m1ts ar~ less than the 
numbers shown in th1s column. 

Approved: __ .j_o_M_r._. ~~~~~:p-a~~~~~,~~e~~-----------------
Orfic-=r 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL?SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 
Date Received 
Date Extracted/Prepared 
Date Analyzed 

: TH 3 @ 9-10' 
: X5853 
:10/06/88 
:10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane 
Bromometh.:lne 

. ~ ... 

Vinyl Chloride 
Chloroethane 
Methvlene Chloride 
Acetone 
Carbon Disulfide 
1,1-0ichloroethene 
!,l-Oichlor9ethane . 
•rans-1,2-Dlchloroetnene 
Chloroform 
1,2-0ichloroetMane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
lJ i n y l Ace t a t e 
8romod1chloromethane 
1,2-0ichloropropane 
Trans-1,3-dicnlorooropene 
Trichloroethane · 
Dibromochloromethane 
~,1,2-Trichloroethane 
Benzene 
Cis-1,3-dichloropropene 
2-Chloroethylvinvlether 
Bromoform · 
4-Methyl-2-oentanone 
2-Hexanone · 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

1,2-0ichloroethane-d4 

QUALIFIERS: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
7?-09-2 
67-64-1 
75-15-0 
75-35-4 
75-JA-3 

156-60-? 
67-66-3 

. 107-06-2 
78-93-3 
71-5?-6 
56-23-S 

10:3-0'7-..:+ 
7!3-27-~ 

78-:37-? 
lOOr:.l-02-6 

79-01-6 
124-48-1 
79-00-? 
71-43-2 

10061-01-5 
110-75-8 

75-25-2 
591-78-6 
108-10-1 
127-1:3-~ 
79-34-5 

108-:38-3 
108-90-7 
100-41-4 
100-42-5 

Toluene-dB 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custodv No.: 046 
Method/Matrix :"8240/Soil 
Dilution Factor : 1 

93% 

Concentration 
ug/Kg 

:3 

u 
u 
u 
IJ 

115J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

'tJ 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
u 
IJ 
IJ 
u 
u 
IJ 
u 

3J 

PQL* 
ug/Kg 

10 
10 
10 
10 

5 
100 

5 
c:: 
§ 
c; 
~ 
5 

100 
? 
c; 

50 
~ 
~ 
~ 
5 
? 
5 
c; 
c; 

10 
c; 

50 
50 

c; 
c; 
c; 
c; 
c; 
c; 
c; 

8romorluorobenzene 

5060 

U =Compound anal~zed for. but not detected above the EPA Method Detection 
Limit <MOL), ~0 CFR Part 136, App. A (7-1-87 Edition),pa. 440. 

J = Indicates an est~maied value ~hen' the 90mpound is detected, but is 
below·the EPA Practical Quant1tat1on L1m1t (PQL). 

8 = Compound found ~n b~ank ~nd sam~le. ~omQare~bla~k and sample data. 
* =Practical Quant1tat1on L1m1ts l1sted 1n EPA ~W84o. •.Jol. 18, Part II, 

pa. 8240-4. The minimum instrument dection limiti are less than the 
numbers shown in this column. 

Approved: ____ J_o~h~~D~~~p~~~~-~,-~-t----------------
Glual it;.J A:s.:.•Jr.;;nce Offtr.er' 
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EVERGREEN ANALYTIC INC. 
VOLATILE ORGANICS ANAL~SIS DATA SHEET 

Sample Number 
Lab Sample Number 
Date Sampled 

: TH 3 @ 25-26 1 

: X5854 
:10/06/88 

Date Received 
Date Extracted/Prepared 
Date Analyzed 

: 10/08/88 
:10/14/88 
:10/14/88 

Compound Name 

Chloromethane .~. 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1.1-Dichloroethane 
Trans-1,2-Dichloroethene 
Chlorofo,.m 
1,2-Dichloroethane 
2-8utanone 
1,1,1-Trichlo,.oethane 
Ca,.bon Tetrachloride 
th ny 1 Acetate 
81"'omodichloromethane 
1,2-0ichloropropane 
Tran~-1,3-dichloropropene 
Trichl•Jroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
8en=ene 
Cis-1,3-dichloropropene 
2-Chloroethylvinylether 
Bromoform 
A-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chloroben:ene 
Ethylben=ene 
Styrene 
Total xylenes 

SURROGATE RECOVERIES: 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 

156-60-? 
67-66-3 

107-06-2 
• .. 7!3 -'? 3-3 

71-5'5-6 
56-23-S 

108-0?-a 
7~-27-4 
78-87-? 

10061-02-6 
79-01-6 

124-48-1 
7°-00-~ 
71-43-2 

10061-01-~ 
110-7?-8 
75-2?-2 

591-78-6 
108-10-1 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-~ 

Chen Project No.: 9-084-88 
Evergreen Project Number 
Chain of Custody No.: 046 
Method/Matrix : 8240/Soil 
Dilution Factor : 1 

Concentration 
ug/Kg 

8 

u 
u 
u 
u 

11J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
lj 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
lj 
u 
u 
IJ 
u 
u 
u 
u 
u 

PQLi+ 
ug/Kg 

10 
10 
10 
10 

5 
100 

c:: .. 
c; 
~ 
5 
5 
5 

100 
5 
c;; 

50 
c;; -/ 
'7 
? 
5 
5 
c; 
c;; 

10 
5 

c;:o 
?0 

5 
? 
5 
5 
5 
5 
5 

5060 

1}2-Dichloroethane-d4 :38% Toluene-d8 '?H' Bromofluorobenzene :39~, 

QUALIFIERS: 
U = Cqm~ound anal~zed for. but not detected above th~ ~p~ Method,Detection 

L1m1t (MOL), 40 CFR Part 136, App. A: <7-1-87 Ed1t1on>,pa. 4-.0. 
J = Indicates an estimaied value when the compound 1s detected, but is 

be low the EPA Pract ica 1 Quanti tat ion Limit <PQL). 
8 = Compound found in blan~ and sample. ComQare blank 
,... =Practical Quantitation Limits listed in EPA SIA184o, 

pa. 8240-4. The minimum instrument dection limit~ 

numbers ohown in '(" column. 

·and · sa mo 1 e d a t a • 
Vo l . 18 ·, P .3 r t I I , 
are less than the 

c 'VYL ~ --Approved: .John !#.: 
Gual1t~ Assurance Officer 
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Chen ·& Associates 
Consu1t1ng Geotechnical 
and Matenals Eng1neers 

1850 Grandstand Drive 
San Antonio, Texas 78238 
5!2/680·5023 

July 26, 1988 

Casper 
Colorado Springs 
Denver 
Ft. Collins 
Glenwood Springs 
Phoenix 
Rock Springs 
Salt Lake C1ty 

Subject: Soil-Vapor Data, Gensco Facility, 
Uvalde, Texas 

Job No.: 9-084-88 

Edwards Underground Water District 
1615 North St. Mary ' s 
San Antonio, Texas 78212 

Attn: Mr. John Hoyt, Geologist 

Dear Mr. Hoyt: 

This letter transmits the summarized data and chromatograms from a 

soil-vapor survey conducted at the Gensco facility located in Uvalde, Texas. The 

soil-vapor survey was conducted on July 21 and 22, 1988 . A brief outline of the 

soil-vapor survey including recommendations for future investigations is 

discussed below. 

SOIL-VAPOR SURVEY 

Soil-vapor samples were obtained from the soils by driving a steel sampling 

point into the ground . A vacuum pump was attached to the sampling probe and the 

soil-vapor was extracted at a rate of approximately 1.5 liters/minute for 5 to 7 

minutes. After evacuation a syringe sample of th~ soil-vapor was extracted from 

the inert tubing connecting the vacuum pump to the probe system. The sample was 

then injected into a Photovac lOSSO portable gas chromatograph. The 10S50 had 

previously been calibrated with perchlorethylene (PCE), 1,1,1 trichlorethane 

~· 1,1 dichloroethylene (DCE), and toluene. 
TeA 
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A 50 ul injection at a gain of 20 was utilized for samples SV-1 through 

SV-9. Carrier gas flow through the analytical column was set to 22 ml/min. The 

presence of PCE and TCE was detected; however, the chromatogram peaks were not 

distinct. 

Based upon the initial chromatograms the gain was increased to 50 and the 
-t a{~"' £'1•, (\c•f-"""t..t 

sample injection was increased to 250 ul to better identify the compounds present 

in the soil-vapor samples. On the second day of the survey, the flow rate was 

decreased to 14 ml/min. Standard calibrations and baseline checks were conducted 

throughout the survey to verify the machine was operating efficiently and to 

establish background data. 

DATA REDUCTION 

Due to the effects of different sample sizes, it was necessary to normalize 

the 250 ul injection values to the actual concentrations in vapor by comparing 

them to the standards injected in the 50 ul injection runs. Soil-vapor values 

presented on the chromatograms were integrated by the appropriate gas standard 

value. The data obtained from the soil-vapor survey is presented in Table I. 

OBSERVATIONS 

The highest contaminant concentrations determined from the soil-vapor survey 

were located in the northeastern pipe area. The subsurface soil tested at the 

site appeared to be dry, giving a higher confidence to the data collected. 

LIMITATIONS 

The soil-vapor survey was conducted for the purpose of collecting data for 

the Edwards Underground Water District. Any conclusions formulated from this 

Chen &Associates 
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data are strictly those of the client, and do not reflect the opinions or 

conclusions of Chen & Associates, Inc. 

If you should have any questions concerning this data or methods of 

reduction, please contact our office. Ye look forward to the opportunity to 

serve EUWD on this and future projects. 

Sincerely. 

CHEN & ASSOCIATES, INC. 

MMB/irb 

Enclosure 

Chen&Associates 
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Sampling 
Point 

SV·l @ 3' 
SV-1 @ 6' 
SV-2 @ 6' 
SV-2 @ 9' 
SV-3 @ 3' 
SV-3 @ 6' 
SV-4 @ 6' 
SV-5 @ 6' 
SV-6 @ 6' 
SV·7 @ 6' 
SV-8 @ 6' 
SV-9 @ 6' 

--sv-10 @ 6' 
SV-11 @ 6' 
SV-12 @ 6' 
SV-13 @ 6' 
SV-14 @ 6' 
SV-15 @ 6' 
SV-16 @ 6' 
SV-17 @ 6' 
SV-18 @ 6' 

r SV-19 @ 6' 
( W--'-·Hr) SV-20 @ 3' 
(St'~3 )SV-21 @ 6' 

. (s..,-"fS ) SV-22 @ 5' r SV-23 @ 3' 
SV-24 @ 3' 

r 
r 
~ 

SV-25 @ 6' 
SV-26 @ 2' 
SV-27 @ 3' 
SV-28 @ .4' 
SV-29 @ 5' 
SV-30 @ 5' 
SV-31 @ 5' 

~V-32@ 6' 

... 

";• 
TABLE I 

SOIL-VAPOR SAMPLING CONCENTRATIONS 
GENSCO SITE 

PCE 
Concentration 
~ 

11) * 
ND 
ND ** 
.8 *** 

ND 
ND 

109 
ND 
58 * 

5 * 
ND 
62 * 
ND 
90 
25 
71 

2(}2 
77 
l * 
7 * 
l * 

l2 
10,800 

420 
11,320 

. .740 . 
178 
42 
84 
10 

lSi 
13 * 
29 * 
ND 
ND 

UVALDE, TEXAS 

TCE 
Concentration 
~ 

ND 
ND 
ND 

291 
602* 
765* 
107* 
213* 

ND 
ND 
ND 
ND 

176 
1832 

18-9 
96 
96 
21 

105 
ND 
37 

352 
NOTE 

379 
NOTE 
166·2 

11 

7' 670 
995 

3!:'1-2 
54: 

2860.~ 

1430" 
1430• 

DCE 
Concentration 
~ 

ND 
ND 
ND 
ND 

754 * 
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. 

Cc•\ ·,\,.-.. ---\-

c?c..w<.? , 

Toluene 
Concentration 

!.22!U 

75 
lZS 

ND 
ND 
23 * 
76 * 
56 
ND 
ND 
67 * 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

103 
ND 
43 
ND 

373 
N\) 
15 
ND 
'-6 
23 
46 
16 
ND 
ND 
ND 
ND 
ND 

r 
* Suspect reading • see baseline check. /~ 

** Possible PCE- 2.7 Volt-seconds; Peak 14. \_ 
*** Moisture on probe; possible below water taole. 

o ......... pte. r "-'"' "' ,.:.. ~ ~ 
"'' ~w,. o,. \o-<-r? 

'·~'-1) 
I NOTE Abundant Peaks may mask TCE 

~ 
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Chen & Associates 
Consulung Geotechnical 
and Matenals Engineers 

1850 Grandstand Drive 
San Antonio. Texas 78238 
5 t 21680·5023 

August 17, 1988 

Casper 
Colorado Sp rings 
Denver 
Ft. Collins 
Glenwood Springs 
Phoenix 
Rock Springs 
Salt Lake Cny 

Subject : Soil-Vapor Data, Gensco and Uvalco Sites, 
Uvalde, Texas 

Job No.: 9-084-88 

Edwards Underground Water District 
1615 North St. Mary's 
San Antonio, Texas 78212 

Attn: Mr. John Hoyt, Geo l ogist 

Dear Mr . Hoyt: 

This lette r transmits the summarized data and chromatograms from a 

soil-vapor survey conducted at the Gensco and Uvalco sites located in Uvalde, 

Texas . The soil-vapor survey was conducted on August 11 and 12, 1988. A 

soil-vapor study was previously conducted at the site on July 21 and 22, 198S. 

The report of that study was transmitted on July 26 , 1988. 

A brief outline of the soil-vapor survey and the data obtained is discussed 

below. 

SOIL-VAPOR SURVEY 

Soil-vapor samples were obtained from the soils by driving a steel sampling 

point into the ground. A vacuum pump was attached to the sampling point and 

soil-vapor was extracted at a rate of approximately 1.5 liters/minute for 5 to 7 

minutes. After evacuation, a syringe sample of the soil-vapor was extracted from 

the inert tubing connecting the vacuum pump to the probe system. The sample was 

then inj ected into a Photovac lOSSO portable gas chromatograph. The lOSSO had 

previously been calibrated with perchlorethy l ene (PCE), trichloroethylene (TCE), 

benzene, and toluene. 
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Thirty two locations determined by Edwards personnel were tested during the 

survey. The soil-vapor samples at each location were collected with a 100 

microliter syringe and were injected into the portable gas chromatograph set at a 

gain of 10. Carrier gas flow through the analytical column was set to 22 ml/min. 

Standard calibrations and baseline checks were conducted throughout the survey to 

verify the machine was operating efficiently and to establish background data. 

The data obtained from the soil-vapor survey, adjusted for syringe and base line 

checks, is presented in Table I. 

LIMITATIONS 

The soil-vapor survey was conducted for the purpose of collecting data for 

the Edwards Underground Water District. Any conclusions formulated from this 

data are strictly those of the client, and do not reflect the opinions or 

conclusions of Chen & Associates, Inc. 

If you have any questions concerning the soil-vapor data, please contact our 

office. 

MMB/irb 
Enclosure 

Chen &Associates 

Sincerely, 

CHEN & ASSOCIATES, INC. 

By :~/4:.L~~"::..:;-· ...;:s;~~:ili5:~­
Mark M. Brigg~~ist 
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[lim~ TABLE I 
I 
~-

SOIL-VAPOR SAMPLING CONCENTRATIONS 

r GENSCO AND UVALCO SITES 
UVALDE, TEXAS 

PCE TCE Benzene Toluene 

r Sampling Concentration Concentration Concentration Concentration 
Point (ppb) (ppb) (ppb) (ppb) 

SV-33 @ 5' 545 ND ND 5375 r SV-34 @ 5' 612 ND ND 4950 
SV-35 @ 5' ND 3 16 12,145 
SV-36 @ 4' ND ND ND 2924 

r~ 
SV-37 @ 5' .ND_ 2 ND 2270 
SV-38 @ 5' 1792' 3 ND 2790 
SV-39 @ 5' 1640 ND ND 3755 
SV-40 @ 5' 64 ND ND 12,374 

r SV-41 @ 5' 1626 ND ND 936 
SV-42 @ 5' -·N.P ND ND 2997 
SV-43 @ 5' 1206 ND ND 553 
SV-44 @ 5' 108 ND ND 620 

i SV-45 @ 5' 51 ND ND 601 
SV-46 @ 5' 3252 2694 53 320 
SV-47 @ 5' 75 ND ND 117 

r SV-48 @ 5' 190 ND ND 48 
SV-49 @ 5' 25 ND ND ND 

I SV-50 @ 5' 707 ND ND 154 
SV-51 @ ~ ND ND ND 322 

rm SV-52 @ 5' ND ND ND 620 
SV-53 @ 5' ND ND ND 4067 
SV-54 @ 5' ND ND ND 1778 
SV-55 @ 5' ND ND ND 528 

~ SV-56 @ 4' ND ND ND 225 I 

SV-57 @ 4_' ND ND ND 216 
SV-58 @ 3' 3578 ND ND 1892 

mm SV-58 @ 5' 1882 ND ND ND 
! SV-58 @ 6.5' 501 ND ND ND 
~ SV-59 @ 5' 822 ND ND ND 

SV-60 @ 5' 431 ND ND 407 
{ll'A SV-61 @ 5' ND ND ND 1239 

SV-62 @ 5' 65 ND ND 198 
SV-63 @ 5' ND ND ND 3050 

~'Will 
SV-64 @ 5' ND ND ND 580 

~ ND - Not Detected 

1\)Ull 

~ 

®Ill Chen &Associates 
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Chen & Associates 
Consulling Geotechnical 
and Materials Engineers 

1850 Grandstand Drive 
San Antonio, Texas 78238 
5121680·5023 

September 12 , 1988 

Casper 
Colorado Springs 
Denver 
Ft. Coll1ns 
Glenwood Springs 
Phoenix 
Rock Spr~ngs 
Salt Lake City 

Subject: Soil-Vapor Data , Gensco and Uvalco Sites, 
Uvalde , Texas 

Job No.: 9 - 08.4-88 

Edwards Underground Uater District 
1615 North St . Mary's 
San Antonio, Texas 78212 

Attn: Mr. John Hoyt, Geologist 

Dear Mr. Hoyt: 

j • • \ . 
, , • I . . . .... - - .. . , ., ...... ~, 
-· ·-·· :; 1 ·:. I:J.:;;,., 

E. U. W. D. 
F:U: NO. _______ _ 

,uBJECT _ .. ----

This letter transmits the summarized data and chromatograms from a 

soil-vapor survey conducted at the Gensco and Uvalco sites located in Uvalde , 

Texas. The soil-vapor survey was conducted on August 25, 1988. A soil-vapor 

study was previously conducted at the site on July 21 and 22 , August 11 and 12, 

1988. 

A brief outline of the soil-vapor survey and the data obtained is discussed 

below. 

SOIL-VAPOR SURVEY 

Soil-vapor samples were obtained from the soils by driving a steel s ampling 

point into the ground. A vacuum pump was attached to the sampling point and 

soil-vapor was extracted at a rate of approximately 1 .5 l iters/minu te for 5 to 7 

minutes. After evacuation, a syringe sample of the soil-vapor was extracted from 

the inert tubing connecting the vacuum pump to the probe system. The sample was 

then injected into a Photovac 10S50 portable gas chromatograph. The lOSSO had 

previously been calibrated with perchlorethylene (PCE), trichloroethylene (TCE), 

benzene, and toluene. 
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Sixteen locations determined by Edwards personnel were tested during the 

survey. The soil-vapor samples at each location were collected with a 100 

microliter syringe and were injected into the portable gas chromatograph set at a 

gain of 10. Carrier gas flow through the analytical column was set to 22 ml/min. 

Standard calibrations and baseline checks were conducted throughout the survey to 

verify the machine was operating efficiently and to establish background data. 

The data obtained from the soil-vapor survey, adjusted for syringe and base line 

checks, is presented in Table I. 

LIMITATIONS 

The soil-vapor survey was conducted for the purpose of collecting data for 

the Edwards Underground Water District. Any conclusions formulated from this 

data are strictly those of the client, and do not reflect the opinions or 

conclusions of Chen & Associates, Inc. 

If you have any questions concerning the soil-vapor data, please contact our 

office. 

MMB/irb 
Enclosure 

Chen &Associates 

Sincerely, 

CHEN & ASSOCIATES, INC. 
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r TABLE I 

r SOIL-VAPOR SAMPLING CONCENTRATIONS 
L 

r 
r 
r -· '. 

\' 

(' ,{-,., 

r 

Sampling 
~ 

SV-65 @ 5' 
SV-66 @ 5' 
SV-67 @ 5' 
SV-68 @ 4' 
SV-69 @ 5' 
SV-70 @ 5' 
SV-71 @ 5' 

_SV-72 @ 5' 

~~-s · o - Thread Shop 
{JL ·a .f.o) 

SV-73 @ 5' 
. . · SV-74 @ 5' r T T <; - j SV- 7 5 @ 5 ' 
· 1 SV-76 @ 5' 

"--sv-77 @ 5' r. 'It> I - ~ - { SV- 7 8 @ 5 ' 
~ ~- ·C (__SV-79 @ 5' 

PCE 
Concentration 

(ppb) 

222 
184 
323 
425 

ND 
ND 
ND 
ND 

4,470 
---

115,000 
116,000 

8,847 
233,900 
26.860 . -

3,799 
2,481 

r 
ND - Not Detected 

r 
r 
r 
r 
r 
r 
r Chen &Associates 

GENSCO AND UVALCO SITES 
UVALDE, TEXAS 

TCE . Benzene 
Concentration Concentration 

(ppb) (ppb) 

ND ND 
ND ND 
ND 16 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

919 ND 

660 ND 
904 ND 
666 ND 

ND ND 
132 ND 

ND ND 
ND ND 

Toluene 
Concentration 

(ppb) 

1,331 
2,629 
1,273 

157 
387 
138 

ND 
117 

ND 

ND 
ND 
ND 
ND 
ND 

470 
152 
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l Chen &Associates 

APPENDIX A 

CHROMATOGRAMS 
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