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INTRODUCTION 

This report presents the results of the soil-gas and soil samples collected for the 

1997 evaluation of bioventing soil remediation at Solid Waste Management Unit 

(SWMU) number 70-0il/Water Separator No. 326 on Cannon Air Force Base 

(CAFB), New Mexico. Soil-gas and soil samples were collected by the U.S. Geo

logical Survey July 21-22, and August 7-8, 1997. CAFB is located in east-central 

New Mexico about 7 miles west of Clovis as shown on figure 1. The sampling site 

(SWMU #70) is located on the north side of the base as shown on figure 2. The 

SWMU was used for the recovery of petroleum products generated from wash 

water effluent from JP-4 fuel truck maintenance operations at Building 326 (fig. 3). 

This effluent contained JP-4 fuel, and petroleum and synthetic lubricating oils. The 

oil/water separator, active since 1960, is a two-compartment underground unit with 

a 50-gaJlon oil/water separator compartment and a detached 220-gallon under

ground oil storage tank. Recovered petroleum products were directed to the 220-

gallon holding tank and the wastewater was discharged into a leach well. The leach 

well is approximately 5 feet in diameter and 5 feet deep. Overflows from the oil/ 

water separator that discharged into the leach well are the suspected source of con

tamination. Soil-gas and soil monitoring was initiated in May 1994 by Engineering 

Science, Inc. under a "bioventing pilot test." A detailed work plan for the pilot test 

and interim pilot test results are found in Engineering-Science, Inc. (1994a and 

1994b respectively). Soil-gas and soil sampling was performed in this investigation 

to evaluate if concentrations of fuel contaminants have been below regulatory stan

dards. This sampling is performed in accordance with the Bioventing Field Sam

pling Plan (Engineering Science Inc., 1992). 

METHOD OF STUDY AND RESULTS 

The purpose of the initial field soil-gas sampling on July 21-22, 1997 was to 

determine if an in situ respiration test would be needed. The objective of the in situ 

respiration test is to determine the rate at which soil bacteria are degrading 

petroleum hydrocarbons. The respiration test would be perfmmed at any vapor MP 

where bacterial biodegradation of hydrocarbons is indicated by low oxygen levels 

(0 to 2 percent (% )) and elevated carbon dioxide concentrations in the soil gas (5 to 

20 %) (Hinchee and others, 1992). The soil-gas monitoring locations at SWMU 70 

are three vapor monitoring point wells (MPA, MPB, and MPC), and one vent well 

(VW) as shown in figure 3. Construction diagram of aMP and a VW are shown in 

figures 4 and 5, respectively. Field soil-gas measurements were taken from all MP's 

and the VW (table 1). Samples were tested in the field using flow-through gas 
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chamber and peristaltic pump for the following constituents: carbon dioxide using 

Dragger tubes; oxygen using an oxygen meter (MSA Oxygen Indicator, model 

246RA); volatile hydrocarbons using a HNU photoionization detector (PID), model 

PI101; and benzene, toluene, ethylbenzene, and xylenes (BTEX) using portable gas 

chromatograph (GC), Photovac photoionization gas chromatograph , model 10550. 

As indicated by the results in the table 1, none of the vapor MP's had low oxygen 

levels; MPB at depth of 25 feet had carbon dioxide concentration of 5 %. Thus, in 

situ respiration tests were not performed. 

Soil-gas samples were also colJected for laboratory analysis (table 2) from mon

itoring points that were originally sampled (VW, MPA-5, and MPC-50 sampled by 

Engineering-Science, Inc. on May 2- 16, 1994) to confirm the field soil-gas mea

surements. The soil-gas samples were collected in one-liter SUMMA® canisters 

and sent to Quanterra Environmental Services, City of Industry, California and ana

lyzed for BTEX and total volatile petroleum hydrocarbons by U.S. Environmental 

Protection Agency method T0-3. 

Soil samples were collected from two auger holes on August 7-8, 1997. The 

auger holes were drilled adjacent to the MP's (fig. 3) and soil samples were col

lected from cores at the same depths as the MP's (6 or 6.5, 25, 50, 70, & 110 feet). 

The soil samples were tested in the field for volatile hydrocarbons using a PID and 

BTEX using a GC. Assumptions for estimates of concentrations of BTEX are as 

follows: 
1) The soil is 100% quartz sand (Ogal1ala Formation), with a density 

of 2.65. A visual examination of cores from auger holes 1 and 2 indicates 

this is generally true with a minor amounts of silt. 

2) TI1e soil porosity is 32.5% based on an average porosity of 30-35% for 

fine- to medium-grained sands. 

3) All target compounds in a 10 cubic centimeter soil sample completely 

dissolve into the 20 milliliter (ml) of blank water when the mixture is 

agitated in a 40 ml vial for one minute. 

4) The target compounds partition between the blank water and the heads pace 

in the vial in the same proportions as the field standard samples ~same 

partitioning coefficient). 

A summary of soil gas field measurements from auger holes 1 and 2 during soil 

sampling are presented in table 3. Soil samples for laboratory analysis were sent to 

Quanterra Environmental Services, Arvada, Colorado and analyzed for BTEX by 

method SW8020, Diesel Range Organics (DRO) by method SW8015M, and Soil 
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Moisture by 02216 (table 4). Benzene and toluene were not detected in any of the 

samples. Ethylbenzene and xylenes were detected in the sample from auger hole 1 

at a depth of 50 feet at concentrations of 7,400 and 67,000 micrograms per kilo

gram, respectively. DRO was detected in the samples from auger hole 1 at depths 

of 6.5, 25, and 50 feet at concentrations of 9.3, 1,600, and 2,300 milligrams per 

kilogram, respectively. Soil moisture is greater (9 .7 to 11 %) at depths of 6 or 25 

feet below ground surface than at depths of 50, 70 or 110 feet (3.2 to 8.1 % ). 

SUMMARY AND CONCLUSIONS 

The amount of oxygen versus carbon dioxide measured (table 1) in the 

monitoring points suggest a very low level of biological activity. The larger 

concentrations of ORO constituents found in the soil in the upper fifty feet of the 

auger hole 1 (table 4) and corresponding large ethylbenzene and xylene 

concentrations in MPB and MPC at the same depth interval (table 1) suggest that 

the organics have not been degraded around the vent well and that vapors may be 

moving along the different horizons away from the site. 

It is unknown at what level of soil moisture that biological activity may begin 

decreasing, but the low initial levels in New Mexico would make for a very fragile 

system. The lack of moisture in soil zones in desert climates can contribute to the 

decrease in biological activity (Frank Chapelle, U.S. Geological Survey oral 

communication, 1997). In order to restart the activity, some quantity of an oxygen 

releasing compound, such as magnesium peroxide, could be suspended in the vent 

well and a humidifier could be put in line with the air injection pump to inject 

humidified air into the vent well. The oxygenated and moisture enriched air could 

restart the biological activity and improve the effectiveness of the bioventing 

program. 

3 



II : 

REFERENCES 

Engineering-Science, Inc., 1992, Field Sampling Plan for AFCEE Bioventing: 

Report prepared for the Air Force Center for Environmental Excellence, 

Brooks Air Force Base, Texas by Engineering-Science, Inc., January 1992. 

Engineering-Science, Inc., 1994a, Draft Part I, Pilot Test Work Plan for SWMU 

#70-0il/Water Separator No. 326, Cannon AFB, New Mexico: 

Report prepared for the Air Force Center for Environmental Excellence, 

Brooks Air Force Base, Texas, and 27 CES/CEV Cannon AFB, 

New Mexico by Engineering-Science, Inc., August 1994, 15 p. and 

appendixes. 

Engineering-Science, Inc., 1994b, Draft Part II, Interim Pilot Test Results Report 

for SWMU #70-0il/Water Separator No. 326, Cannon AFB, New Mexico: 

Report prepared for the Air Force Center for Environmental Excellence, 

Brooks Air Force Base, Texas, and 27 CES/CEV, Cannon Air Force Base, 

New Mexico, by Engineering-Science, Inc., August 1994, 31 p. 

and appendixes. 

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frandt, 1992, Test 

Plan and Technical Protocol for a Field Treatability Test for Bioventing: 

Report prepared for the USAF Center for Environmental Excellence, 

Brooks Air Force Base, Texas by Hinchee et.al., May 1992. 

4 



/ 

····., .. 
···r 

; 
/ 

; 
/ 

ATCHISON TOPEKA AND SANTA FE 

:r: 
1-

~ 0 
z 

5 MILES 

--------------------

(· .. J?ta..w 

) 

! ··· ....... IJ~'!/Jil}g . 
",..l ...•.. 

../ 
'···. 

Figure 1.--Location of Cannon Air Force Base, New Mexico. 

5 

>
I
z 
:::> 
0 
0 
0:: 
w 
::2 



>-a: 
<( 
0 
z 
:::> 
0 
CD 
w 
en 
<( 
CD 
w 
0 
a: 
0 
LL 

a: 
<( 
z 
0 
z 
z 
<( 
0 

I ,--
1 

I 

~/.) 
-4.~ 

ov 
~<:) 

:vo 
fv<(' 

o..s. 

~ 

HOUSING 

AREA 

---------0 

0 1000 2000 

FEET 

<( 

0 
a: 
a: 
w 
f
w 
:2 
c: 
w 

277 

I 
0 
a: 
0 
f-

:;c 
~ z 
:::> 
a: 
0 
w 
z 
0 
0 
z 
<( 
CD 
<( 

EXPLANATION 
B Solid Waste 

Management 
Unit# 70 

FE RR 
·,:..· ........... ·.- 'ii 

0 
<( 

0 
a: 
a: 
w 
f
w 
:2 
c: 
w 
a. 

w 
0 
z 
<( 
z 
0 
a: 
0 

~ 
r---

I 
1-
a: 
0 
z 

Figure 2.--Cannon Air Force Base and location of Solid Waste Management Unit 
(SWMU) # 70 Oil/Water Separator No. 326. 

6 



0 5 10 

ASPHALT 

CONCRETE 

vw!__ 
' ' ' 

I 

HOLE 1 

OIL/WATER 
SEPARATOR 

: WELL 

1::= 
~ 
: BURIED 2 INCH 
I SCH40PVCAIR 
: SUPPLY PIPE 
I 
I 

BLOWER AND I 
BLOWER SHED I 

~ 

BUILDING 326 

20 FEET 

MPB 

GRASS 

HOLE2 

MPC 

EXPLANATION 

Q AUGER HOLES 

I 
1-
a: 
0 
z 

~ MONITORING POINT WELL 

! VENTWELL 

Figure 3.--Location of vent well, monitoring point wells, and auger holes, Solid Waste Management Unit 
(SWMU) # 70 Oil/Water Separator No. 326 at Cannon Air Force Base, New Mexico. 

7 



WATER-TIGHT WELL BOX 

CONCRETE COLLAR 

BENTONITE 

8-12 SILICA SAND 

BENTONITE 

BOREHOLE 

8-12 SILICA SAND 

1/2" DIAMETER SCH 80 PVC 

BENTONITE 

8-12 SILICA SAND 

BENTONITE 

8-12 SILICA SAND 

BENTONITE 

8-12 SILICA SAND 

BENTONITE 

THERMOCOUPLE FOR 
MEASURING SOIL 
TEMPERATURE 
(MPAONLY) 

j_ 

I 
j_ 

~~~~ 
~ 9.5 ~ 

NOT TO SCALE 

5.5' 

25' 

26' 

50' 

Figure 4.--Monitoring point well construction diagram. 

8 

51' 

70' 

71' 

110' 

111' 



WATER-TIGHT WELL BOX 

COLLAR CONCRETE SLOPED 
AWAY FROM VENT WELL 

100'..:!1'-5-' -------

112' 

110' 

100' 

2" DIAMETER SCH 40 PVC HEADER 

FROM BLOWER 

4" DIAMETER SCH 40 PVC CASING 

NO. 8-12 SIUCA SAND 

9.5" 

NOT TO SCALE 

Figure 5.--Vent well construction diagram. 

9 



1-' 
0 

Table 1.-- Summary of soil-gas field measurements from the vent well (VW) and vapor monitoring point wells MPA, MPB, and MPC at SWMU 

#70 (Oil/Water Separator No. 326) Cannon Air Force Base, New Mexico, July 21-22, 1997 

[02 , oxygen; co2 • carbon dioxide; PID, photoionization detector; %, percent; ppm, parts per million; Jlg/L, micrograms per liter;>, greater than; 

<,less than] 

Portable gas 
chromatograph* 

Vapor monitoring point- 02 C02 
PID Ethylbenzene Xylene 

Depth (feet) (%) (%) (ppm) (Jlg/L) (Jlg/L) 

VW-10 to 110 20.6 0.0 0 20 28 

MPA-5 19.7 0.0 0 0 0 

MPA-25 19.3 1.0 15 0 0 

MPA-50 18.4 1.5 69 >415 0 

MPA-70 19.8 0.0 55 56 0 

MPA-110 20.7 0.0 45 28 0 

MPB-5 20.8 0.0 40 29 0 

MPB-25 11.4 5.0 63 117 0 

MPB-50 18.2 2.0 284 2,140 2,250 

MPB-70 20.2 1.0 125 >476 >490 

MPB-110 19.7 1.0 102 238 375 

MPC-5 15.4 2.0 23 127 176 

MPC-25 13.3 4.0 20 58 71 

MPC-50 15.9 2.0 70 416 141 

MPC-7(\ 20.1 <1.0 0 35 35 

MPC-110 18.8 1.0 0 31 40 

*. Compound identifications using portable gas chromatograph are tentative and the reported concentrations should be viewed as esti-

mates. 
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Table 2.--Analytical results of soil-gas samples from the vent well (VW), and vapor monitoring point wells MPA-5 and MPC-50 at SWMU #70 

(Oil/Water Separator No. 326) Cannon Air Force Base, New Mexico, July 21, 1997 

[ppmv, parts per million-volume per volume; ppm, parts per million; RL, reporting limit; ND, not detected; q, sample has gas chromatograph/flame 

ionization detector characteristics for which reliable identification of a product could not be achieved] 

Analyte, Method, and Unit 

Total volatile 
petroleum 

Benzene,T0-3, Toluene,T0-3, Ethylbenzene,T0-3, Xylenes, (total) hydrocarbons, 

Sample location 
ppmv ppmv ppmv T0-3, ppmv T0-3, ppm 

··············-----···----------------------------- ··-·········-----------·············---------------- ---------------------------------.----------·····-- ----······--------···--------------······-·--------- •••••••••••••.o•••••••••n•••••••••••u•••••oo.o 

Result RL Result RL Result RL Result RL Result RL 

vw ND 0.044 0.16 0.044 0.26 0.044 0.66 0.044 35 q 2.2 

MPA-5 ND 0.042 ND 0.042 ND 0.042 0.068 0.042 24 q 2.1 

MPC-50 ND 1.7 11 1.7 13 1.7 31 1.7 1,600 q 84 

A.c\fBIENT BLANK ND 0.042 ND 0.042 ND 0.042 ND 0.042 ND 2.1 

~ ·--· ---- --- ···-- -------- ~---
-

-----
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Table 3.-- Summary of soil-gas field measurements from auger holes 1 and 2 at SWMU #70 (Oil/Water Separator No. 326) 

Cannon Air Force Base, New Mexico, August 7-8, 1997 

[PID, photoionization detector; ppm, parts per million; !lg/kg, micrograms per kilogram;--, no data] 

Portable gas chromatograph * 

Auger Depth PID Toluene Ethylbenzene x~i?1re hole (feet) (ppm) tllg/kgl tllg /kg) I g/ gJ 

1 3.5 0.5 

1 5.0 -- 0.0 0.0 0.0 

1 6.5 -- 0.0 0.0 0.0 

1 8.5 1.1 

1 13.5 0.0 

1 18.5 3. 3 

1 23.5 1.3 

1 25.0 57.0 0.0 0.0 0.0 

1 26.5 3. 5 

1 28.0 101 0.0 0.0 0.0 

1 28.5 88.0 

1 33.5 12.7 

1 38.5 0.0 

1 43.5 2.6 

1 48.5 0.0 

1 50.0 962 750 2,600 3,800 

1 51.5 5.8 

1 53.5 67.0 

1 58.5 35.2 

1 63.5 156 

1 68.5 1,105 

1 70.0 69.7 0.0 0.0 0.0 

1 73.5 1,367 

1 78.5 1,332 



Table 3.-- Summary of soil-gas field measurements from auger holes 1 and 2 at SWMU #70 (Oil/Water Separator No. 326) 
Cannon Air Force Base, New Mexico, August 7-8, 1997--Continued 

[PID, photoionization detector; ppm, parts per million; J.Lg/k:g, micrograms per kilogram;--, no data] 

Portable gas chromatograph * 

Auger Depth PID Toluene Ethylb~zene X~lene 
hole {feet) {ppm) (J.lg/kgJ (J.lg/ g) ( g/kgl 

1 83.5 1,063 
1 88.5 1,072 

1 93.5 802 
1 98.5 430 

1 103.5 1,001 
1 108.5 801 
1 110 8.1 0.0 0.0 0.0 

1 111 627 
I-' 
w 

2 3.5 1.7 

2 6.0 10.3 0.0 0.0 0.0 

2 6.5 0.4 

2 8.5 18.4 

2 13.5 22.1 

2 18.5 5.0 

2 23.5 3.7 

2 25.0 2.1 0.0 0.0 0.0 

2 26.5 0.2 

2 28.5 7.3 

2 33.5 1.0 

' 2 
38.5 0.6 

2 43.5 5.0 

2 48.5 1.7 

2 50.0 34.3 0.0 0.0 0.0 

2 51.5 3. 3 

2 53.5 126 
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Table 3.-- Summary of soil-gas field measurements from auger holes 1 and 2 at SWMU #70 (Oil/Water Separator No. 326) 

Cannon Air Force Base, New Mexico, August 7-8, 1997--Concluded 

[PID, photoionization detector, ppm, parts per million; !lg/kg, micrograms per kilogram;--, no data] 

Portable gas chromatograph* 

Auger Depth PID Toluene Ethylbenzene X~lene 
hole (feet) (ppm) (llg /kg) (llg/kgl ( g/kgl 

2 58.5 38.1 

2 63.5 124 

2 68.5 647 

2 70.0 1.8 0.0 0.0 0.0 

2 71.5 252 
2 73.5 81.0 

2 78.5 82.2 
2 83.5 54.1 

2 88.5 78.7 

2 93.5 26.2 

2 98.5 41.1 
2 103.5 31.3 
2 108.5 25.5 

2 110 2.2 0.0 0.0 0.0 

2 111.5 28.0 

*. Compound identifications using the portable gas chromatograph are tentative, and the reported concentrations 

should be viewed as estimates. 
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Table 4.-- Analytical results of soil samples from auger holes 1 and 2 at SWMU #70 (Oil/Water Separator No. 326) Cannon Air Force Base, New Mexico, 
August 7-8, 1997 

[j..Lg/kg, micrograms per kilogram; mg/kg, milligrams per kilogram; %, percent; RL, reporting limit; ND, not detected; I, sample resembles a hydrocarbon product 

occuring within then-alkane range of C10-C28; q, this sample has gas chromatograph/flame ionization detector characteristics for which reliable identification of 

a product could not be achieved; G, reporting limit raised due to matrix of the sample; b, associated surrogate recovery sample results did not meet quality control 

acceptance limits; t, sample diluted due to the concentration of target compounds; v, secondary column result is the preferred value; mg/L, milligrams per liter; --, 

Auger hole/Depth 
Benzene,SW8020, Toluene,SW8020, 

1-lg/kg 11\1/kg 
(feet below ground surface) 

Result RL Result RL 

HOLE-1/6.5 ND 5.0 ND 5.0 

HOLE-1/25 ND Gb 1. 000 ND Gb 1, 000 

HOLE-1/50(Secondary column test) ND tb 2,500 ND tb 2,500 

HOLE-1 /70 ND 5.0 ND 5.0 

HOLE-1/70 (Duplicate) ND 5.0 ND 5.0 

HOLE-1/110 ND 5.0 ND 5.0 

HOLE-2/6 ND 5.0 ND 5.0 

HOLE-2/25 ND 5.0 ND 5.0 

HOLE-2/50 ND 5.0 ND 5.0 

HOLE-2 /70 ND 5.0 ND 5.0 

HOLE-2/110 ND 5.0 ND 5.0 

EQUIPMET BLANK, mg/L ND 0.50 ND 0.50 

TRIP BLANK, mg/L ND 0.50 ND 0.50 

-~ ~- --~ ~ -- --- --------- ---

no data] 

Analyte, Method, and Unit 

Ethylbenzene,SW8020, 
1111/kg 

Result RL 

ND 5.0 
NO Gb 1. 000 

7,400 tvb 2' 500 
ND 

ND 

ND 

ND 

ND 

ND 

~-

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

><~lJ l [
1 

<:' ~ ~ ... 
\ 

'J 

Xyl enes, (tot a 1) 
SW8020 ,J.Lg/kg 

Result RL 

ND 5.0 
ND Gb 1.000 

67, 000 tvb 2, 500 
ND 5.0 
ND 5.0 

ND 5.0 

ND 5.0 
ND 5.0 
ND 5.0 

·- ~~0 

~J 
--..;., X 

\~~, !?o._ ' 

F'' 
\.j >,.)' 

Diesel Range 
Organics, SW8015M, Soil moisture, 

mg/kg D2216, % 

Result RL Result RL 

9.3 lq 4.0 10 0.10 

1, 600 tlqb 80 11 0.10 

2' 300 tlqb 80 8.1 0.10 

ND 4.0 3. 2 0.10 

ND 4.0 3.3 0.10 

ND 4.0 5.1 0.10 

ND 4.0 11 0.10 

ND 4.0 9.7 0.10 

ND 4.0 6.5 0.10 

ND 4.0 3.3 0.10 

4.0 4.4 0.10 

0.10 -- --
-- -- --



APPENDIX I 

Analytical Results from Quanterra Environmental Services Laboratory 
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NARRATIVE 

Quanterr:a 
Environmental 
Sen ices 

- On July 23, 1997, Quanterra Environmental Services, City of Industry received four air samples from the 

U.S. Geological Survey. 

This report presents the analytical results as well as supporting infonnation to aid in the evaluation and 

interpretation of the data. 

With the exceptions noted below or on the data sheets, standard analytical protocols were followed in the 

analysis of the samples and no problems were encountered or anomalies observed. All laboratory QC 

samples analyzed in conjunction with the samples in this project were within established control limits. 
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LIMs Report Key 

Section Description ~ 

Cover Letter Signature page, report narrative as applicable. 
Tabulated cross-reference between the Lab ID and 

Sample Description Information Client ID, including matrix, date and time sampled, 
and the date received for all samples in the project. 
Lists sample results, test components, reporting 

Sample Analysis Results Sheets limits, dates prepared and analyzed, and any data 
qualifiers. Pages are organized bv test 

QC LOT Assignment Report Cross-reference between lab IDs and applicable QC 
batches (DCS, LCS, Blank, MS/SD, DU) 
Percent recovery and RPD results, with acceptance 
limits. for the laboratory duplicate control samples 

Duplicate Control Sample Report for each test are tabulated in this report. These are 
measures of accuracy and precision for each test. 
Acceptance limits are based upon laboratory 

- historical data. 
Percent recovel)C.results for a single Laboratory 

Laboratory Control Sample Report Control Sample (if applicable) are tabulated in this 
report, with the applicable acceptance limits for 
each test. 
Percent recovery and RPD results for matrix-

Matrix Spike/Matrix Spike Duplicate Report specific QC samples and acceptance limits, where 
applicable. This report can be used to assess matrix 
effects on an analvsis. 

Single Control Sample Report A tabulation of the surrogate recoveries for the 
blank for organic analvses. 

Method Blank Report A summary of the results of the analysis of the 
method blank for each test. 

List of Abbreviations and Terms 

Abbreviation Term Abbreviation Term 

DCS Duplicate Control Sample MSD Matrix Spike Duplicate 
DU Sample Duplicate QCRun Preparation Batch 
EB Equipment Blank QC Category LIMs QC Category 

--
FB Field Blank QCLot DCS Batch 
FD Field Duplicate ND Not Detected at or above the 

reporting limit expressed 
IDL Instrument Detection Limit QCMatrix Matrix of the laboratory 

(Mdals) cootrol sa.mple(s) 
LCS Laboratory Control Sample RL Repcirting Limit 
MB Method Blank QC Quality Control 
MDL Method Detection Limit SA Sample 
MS Matrix Spila: so Spike Duplicate 
RPD Relative Percent Difference TB Trip Blank 
ppm (part-per- mg!L or mglkg (usually) ppb (part-per- ug!L or uglkg (usually) 
million) billion) 
QUAL Qualifier flag on.. Dilution Factor 
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SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

• Sample Description Infonnation 

The Sample Description Infonnation lists all of the samples received in this project together with the 

internal laboratory identification number assigned for each sample. Each project received at Quanterra's 
Denver laboratory is assigned a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the six digit project code and the 

sample sequence number. 

Also given in the Sample Description lnfonnation is the Sample Type (matrix), Date of Sampling (if 

known) and Date of Receipt at the laboratory. 

Analvtical Test Requests 

The Analytical Test Requests lists the analyses that were performed on each sample. The Custom Test 

column indicates where tests have been modified to conform to the specific requirements of this project. 
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Lab ID 

056353-0001-SA 
056353·0002-SA 
056353-0003-SA 
056353-0004-SA 

Client ID 

MPA5·0797 
MPC50-0797 
VW-0797 

Quanterra 
Environ memo./ 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

Sampled Received 
Matrix Date Time Date 

AIR 21 JUL 97 13:15 23 JUL 97 
AIR 21 JUL 97 13:32 23 JUL 97 
AIR 21 JUL 97 13:50 23 JUL 97 

AMBIENT BLANK·0797 AIR 21 JUL 97 14:30 23 JUL 97 
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Lab 10: Group 

ANALYTICAL TEST REQUESTS 
-for 

U.S. Geological Survey 

056353 Code Analysis Description 

0001 - 0004 A T0-3 - BTEX 
T0-3 - TVPH by GC 
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ANALYTICAL RESULTS 

Quanterra 
Environmlmwl 
Services 

- The analytical results for this project are presented in the following data tables. Each data table includes 

sample identification information, and when available and appropriate, dates sampled, received, authorized, 

prepared and analyzed. The authorization date is the date when the project was defined by the client such 

that laboratory work could begin. The date prepared is typically the date an extraction or digestion was 

initiated. For volatile organic compounds in water, the date prepared is the date the screening of the sample 

was performed. 

Data sheets contain a listing of the parameters measured in eachtest, the analytical results and the 

Quanterra reporting limit. Reporting limits are adjusted to reflect dilution of the sample, when appropriate. 

Solid and waste samples are reported on an "as received" basis, i.e. no correction is made for moisture 

content. 

Quanterra does not routinely blank-correct analytical data. Uncorrected analytical results are reported, 

along with associated blank results, for all organic and metals analyses. Analytical results and blank 

results are reported for conventional inorganic parameters as specified in the method. In addition, surrogate 

recovery data is presented for all GC/MS analyses. The surrogate recovery is an indication of the affect of 

the sample matrix on the performance of the method. 
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Client Name: U.S. Geological Survey 
Client ID: MPA5·0797 
Lab ID: 056353·0001-SA 

T0-3 · BTEX 
Method T0-3 

Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Result 

NO 
NO 
NO 
0.068 

Units 

ppmv 
_ppmv 
ppmv 
ppmv 

Quanterra 
Environmental 
Senices 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

0.042 
0.042 
0.042 
0.042 

Dilution factor is 2.1. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: JKITTLESON Approved By: DMAI 
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Qlient Name: U.S. Geological Survey 
Client ID: MPC50-0797 
Lab ID: 056353- 0002- SA -·. 

T0-3 - BTEX 
Method T0-3 

Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Result 

NO 
11 
13 
31 

Units 

ppmv 
-ppmv 
ppmv 
ppmv 

Quanterra 
Environ men cal 
Services 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

1.7 
1.7 
1.7 
1.7 

Dilution factor is 84. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: JKITTLESON Approved By: DHAI 
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41 

T0-3 · BTEX 
Method T0-3 

Client Name: U.S. Geological Survey 
Client ID: VW-0797 
Lab ID: 056353-0003-SA 
Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter Result 

Benzene NO 
Toluene 0.16 
Ethyl benzene 0.26 
Xylenes (total) 0.66 

Units 

ppmv 
--ppmv 
ppmv 
ppmv 

Quanterra 

~ 

Prepared: NA 

Em'ironmental 
Services 

Analyzed: 30 JUL 97 

Reporting 
Limit 

0.044 
0.044 
0.044 
0.044 

Dilution factor is 2.2. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: JKITTLESON Approved By: DMAI 
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Client Name: U.S. Geological Survey 
Client ID: AMBIENT BLANK-0797 
Lab ID: 056353-0004-SA __ 

T0·3 · BTEX 
Method T0·3 

Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Result 

ND 
ND 
ND 
ND 

Units 

ppmv 
-ppmv 
ppmv 
p_pmv 

Quanterra 
Environmem;;/ 
Services 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

0.042 
0.042 
0.042 
0.042 

Dilution factor is 2.1. All results and limits are corrected for dilution. 

ND = Not Detected 

Reported By: JKITTLESON Approved By: DHAI 
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T0-3 · TVPH by GC 
Method T0-3 

Client Name: U.S. Geological Survey 
Client ID: MPA5-0797 
lab ID: 056353-0001-SA 
Matrix: AIR Sampled: 21 JUl 97 
Authorized: 28 JUl 97 Received: 23 JUl 97 

Parameter Result 

TVPH as Gasoline 24 

Units 

ppm 

Quanterra 
Environmental 
Services 

Prepared: NA 
Analyzed: 30 JUl 97 

Reporting 
limit 

2.1 q 

Dilution factor is 2.1. All results and limrtts are corrected for dilution. 

q = This sample has GC/FID characteristics for which reliable identification of a product 
could not be achieved. 

Reported By: JKITTlESON - Approved By: DMAI 
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T0-3 · TVPH by GC 
Method T0-3 

Cli~t Name: U.S. Geological Survey 
Client ID: MPC50-0797 
Lab ID: 056353-0002-SA-
Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter Result 

TVPH as Gasoline 1600 

Units 

ppm 

(jpuanterra 
Environmem;jl 
Service~· 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

84 q 

Dilution factor is 84. All results and limits are corrected for dilution. 

q = This sample has GC/FID characteristics for which reliable identification of a product 
could not be achieved. . 

Reported By: JKITTLESON Approved By: DMAI 
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Client Name: 
Client ID: 
Lab 10: 
Matrix: 
Authorized: 

Parameter 

U.S.-· Geo 1 ogi ca 1 
VW-0797 
056353·0003-SA 
AIR 
28 JUL 97 

TVPH as Gasoline 

T0-3 · TVPH by GC 
Method T0-3 

Survey 

Sampled: 21 JUL 97 
Received: 23 JUL 97 

Result 

35 

Units 

ppm 

Quanterra 
Em "iron mental 
Sen "ices 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

2.2 q 

Dilution factor is 2.2. All results and limits are corrected for dilution. 

q =This sample has GC/FID characteristics for which reliable identification of a product 
could not be achieved. 

Reported By: JKITTLESON Approved By: DHAI 

I-15 



T0-3 · TVPH by GC 
Method T0-3 

C)ieut Name: U.S. Geological Survey 
Client ID: AMBIENT BLANK-0797 
Lab ID: 056353-0004-SA 
Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter Result 

TVPH as Gasoline NO 

Units 

ppm 

(}puanterra 
Environmeiiwl 
Services 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

2.1 

Dilution factor is 2.1. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: JKITTLESON Approved By: OHAI 
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T0-3 - TVPH by GC 
Method T0-3 

Client Name: U.S. Geological Survey 
Client ID: AMBIENT BLANK-0797 
Lab ID: 056353-0004-SA 
Matrix: AIR Sampled: 21 JUL 97 
Authorized: 28 JUL 97 Received: 23 JUL 97 

Parameter Result 

TVPH as Gasoline NO 

Units 

ppm 

Quanterra 
Environmental 
Services 

Prepared: NA 
Analyzed: 30 JUL 97 

Reporting 
Limit 

2.1 

Dilution factor is 2.1. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: JKITTLESON Approved By: DHAI 
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NARRATIVE 

Quanterra 

t-

Environmenrai 
Services 

- On August 12, 1997, Quanterra Environmental Services, Denver received eleven soil and two aqueous 

samples from the U.S. Geological Survey. 

This report presents the analytical results as well as supporting infonnation to aid in the evaluation and 

interpretation of the data. 

With the exceptions noted below or on the data sheets, standard analytical protocols were followed in the 

analysis ofthe samples and no problems were encountered or anomalies observed. All laboratory QC 

samples analyzed in conjunction with the samples in this project were within established control limits. 

Method 8020 - BTEX 

Samples 056503-0002-SA and -0003-SA were analyzed using the medium level method due to matrix 

interference or high target analyte concentration. The samples required further dilution because of matrix 

interferences or the presence of target analytes above the linear range of the GC instrwnent. Reporting 

limits were raised accordingly. & a result of the dilutions, the a,a,a-trifluorotoluene surrogate was not 

recoverable in the mentioned samples and has been reported as "NC." A matrix spike/spike duplicate 

(MS/SD) analyzed on sample 056503-0002-SA is also reported as "NC." Dilutions performed on the 

MS/SD reduced the concentration of all spike and surrogate compounds to less than detectable levels. 

Diesel Range Organics 

The o-terphenyl surrogate is reported as "NC" for samples 056503-0002-SA and -0003-SA. Dilutions 

performed on the samples due to high target analyte concentrations reduced the surrogate compound to less 

than detectaQle levels. 

Footnotes and Data Qualifiers 

The data sheets contained in this report may contain a variety of footnotes and data qualifiers. Those used 

to indicate the confidence level for Tentatively Identified Compounds (GCIMS methods) are described 
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above. Other footnotes are used with specific tests; for example, footnotes used with the GC/FID 

Petroleum Hydrocarbon methods to indicate (in the analysts judgment) the product that appears to be 
~ 

.. present. Finally, there are a number of general qualifiers that serve to identify problems and_~ertinent 

observations made during sample analysis that may not discussed in the Overview. These are described 

below: 

B Compound is also detected in the blank. 

The indicated compound was detected in the sample as well as-the method blank. Please note that the B 

flag is not used when the sample result is ND (Not Detected). 

G Reporting limit raised due to the matrix of the sample. 

Indicates that reporting limits were raised due to the presence of non-target compounds or other matrix 

interferences. The sample may or may not have been diluted. For inorganic methods, the footnote applies 

only to the flagged analyte. For organic methods, the footnote pertains to all analytes determined by the 

method. 

J Result is detected below the reporting limit or is an estimated concentration. 

Most commonly. a "J" value indicates that the reported result for the analyte is below the stated 

reporting limit and is an estimated value. "J" values are generally reported to 115 of the reporting limit 

for GC/MS Volatiles, 1110 of the reporting limit for GC/MS Semivolatiles, 1/2 the reporting limit for GC 

and HPLC, or to the Instrument Detection Limit for metals and general inorganics. Analytes w!?ch are 

not detected at or below the reporting limit are reported as "ND" and do not have "J" flags. Because 

"J" values may represent false positive concentrations, care should be used when interpreting these 

data. If ther~ is uncertainty about the quantiation of an analyte, this footnote ~y also indicate that a 

reported result is an estimated concentration, even if it is above the reporting limit. 

t Sample diluted due to the concentration of target compounds. 
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Indicates that reporting limits were raised due to the presence of target analytes outside the calibration 

range of the method. For multi·analyte methods, the footnote will appear only for the first analyte but 

"' pertains to all analytes determined by the method. 

T Preferred values unless footnoted on secondary colwnn test. 

This footnote is used with GC tests to indicate the primary colwnn results. The footnote will be listed only 

for the first compound but pertains to all analytes determined by the method. lt is used in conjunction the 

footnote V. 

V Secondary column result is the preferred value. 

This footnote is used forGC tests in conjunction the T footnote. It indicates that the value from the second 

colwnn is preferred over the primary colwnn result and pertains only to the indicated compound. 
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LIMs Report Key 

Section Descriptio It 
Cover Letter Signature · .ge. report narrative as appl-icable. 

Tabulated :.::-ass-reference between the Lab ID and 

Sample Description Information Client ID. including mauix, date and time sampled, 
-·. 

and the date received for all samples in the project. 

Lists sample results, test components, reporting 
Sample Analysis Results Sheets limits,-d.ates prepared and analyzed. and any data 

qualifiers. Pages are organized by test. 

QC LOT Assignment Report Cross-reference between lab IDs and applicable QC 
batches (DCS. LCS, Blank, MS/SD, DU) 
Percent-recovery and RPD results, with acceptance 
limits, for the laboratory duplicate control samples 

Duplicate Control Sample Report for each test are tabulated in this report. These are 
measures of accuracy and precision for each test. 
Acceptallce limits are based upon laboratory 

- historical data. 

Laboratory -Control.Sample Report 
Percent rec6very results for a singie Laboratory 
Control Sample (if applicable) are tabulated in this 
report, with the applicable acceptance limits for 
each teSt. 

Percent recovery and RPD results for matnx-

Mauix Spike/Matrix Spike Duplicate Report specific QC samples and acceptance limits. where 
applicabie. This report can be used to assess matrix 
effects on an analysis. 

Single Control Sample Report A tabulation of the sWTogate recoveries for the 
blank for organic analyses. 

Method Blank Report A summary of the results of the analysis of the 
method blank for each test. 

List of Abbreviations and Terms 

Abbreviation Term Abbreviation Term 

DCS Duplicate Control Sample MSD Matrix Spike Duplicate 

DU Sample Duplicate QCRun Preparation Bateh 

EB Equipment Blank QC Category LIMs QC Category 

FB Field Blank QCLot DCS Batch 

FD Field Duplicate ND Not Detected at or above the 
reporting limit expressed 

IDL Instrument Detection Limit QCMatrix Mauix of the laboratory 
. (Metals) control sample(s) 

LCS Laboratory Control Sample RL Reporting Limit 

MB Method Blank QC Quality Control 

MDL Method Detection Limit SA Sample 

MS Matrix Spike SD Spike Duplicate 

RPD Relative Percent Difference TB Trip Blank 

ppm (part-per- mg/L or mg/kg (usually) ppb (part-per- ug/L or uglkg (usually) 

million) billion) 

QUAL Qualifier flag OIL Dilution Factor 
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SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

- Sample Description Infonnation 

The Sample Description Information lists all of the samples received in this project together with the 

internal laboratory identification number assigned for each sample. Each project received at Quanterra's 

Denver laboratory is assigned a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the six digit project code and the 

sample sequence number. 

Also given in the Sample Description Information is the Sample Type (matrix), Date of Sampling (if 

_known) and Date of Receipt at the laboratory. 

)UuUvticalTe~Reguests 

Tile )UuUytical Test Requests lists the analyses that were performed on each sample. The Custom Test 

column indicates where tests have been modified to conform to the.specific requirements of this project. 
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Lab ID 

056503·0001-SA 
056503-0002-SA 
056503-0003-SA 
056503-0004-SA 
056503-0004-DU 
056503·0005-SA 
056503-0006-SA 
056503-0007-SA 
056503-0007-MS 

·o56503-0007·SD 
056503·0008-SA 
056503-0009-SA 

- 056503-0010-SA 
056503-0011-EB 
056503·0012-TB 

Client ID 

HOLE 1/6.5 
HOLE 1125 
HOLE 1/50 
HOLE 1/70 
HOLE 1/70 
HOLE 11110 
HOLE 2/6 
HOLE 2/25 
HOLE 2/25 
HOLE 2/25 
HOLE 2/50 
HOLE 2/70 
HOLE 2/110 
EQUIPMENT BLANK 
TRIP BLANK 

Quanterra 
Environmental 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-25 

Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL -
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

07 AUG 97 08:40 12 AUG 97 
07 AUG 97 09:30 12 AUG 97 
07 AUG 97 11:10 12 AUG 97 
07 AUG.97 12:35 12 AUG 97 
07 AUG 97 12:36 12 AUG 97 
07 AUG 97 14:55 12 AUG 97 
08 AUG 97 08:15 12 AUG 97 
08 AUG 97 09:10 12 AUG 97 
08 AUG 97 09:10 12 AUG 97 
08 AUG 97 09:10 12 AUG 97 
08 AUG 97 10:15 12 AUG 97 

~08 AUG 97 11:20 12 AUG 97 
08 AUG 97 13:20 12 AUG 97 
07 AUG 97 08:20 12 AUG 97 
07 AUG 97 08:20 12 AUG 97 



"'~ 

Lab ID: Group 
056503 Code 

0001 - 0010 A 

0011 B 

0012 c 

Quanterra 

~ 

Environm~tai 
Services 

ANALYTICAL TEST REQUESTS Page 1 of 1 
for 

U.S. Geological Survey 

Custom 
Analysis Description Test? 

Percent Water: ASTM 02216 N 
Extractable Petroleum Hydrocarbons N 
Prep - Hydrocarbons by GC N 
Benzene, Toluene, Ethyl Benzene and Xylenes N 

CBTEX) 
Benzene. Toluene, Ethyl Benzene and Xylenes N 

(BTEX)-2nd column 

Extractable Petroleum Hydrocarbons N 
Prep - Hydrocarbons by GC N 
Benzene. Toluene, Ethyl Benzene and Xylenes N 

(BTEX) 
Benzene, Toluene, Ethyl Benzene and Xylenes N 

CBTEX) - 2nd Column 

Benzene, Toluene, Ethyl Benzene and Xylenes N 
CBTEX) 

Benzene. Toluene. Ethyl Benzene and Xylenes N 
CBTEX) - 2nd Column 
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• The analytical results for this project are presented in the following data tables. Each Mta table includes 

sample identification information, and when available and appropriate, dates sampled. received, authorized, 

prepared and analyzed. The authorization dateis the date when the project was defined by the client such 

· that laboratory work could begin. The date prepared is typically the date an extraction or digestion was 
-

initiated. For volatile organic compounds in water, the date prepared is the date the screening of the sample 

was performed. 

Data sheets contain a listing of the parameters measured in each test, the analytical results and the 

Quanterra reporting limit. Reporting limits are adjusted to reflect dilution of the sample, when appropriate. 

Solid and waste samples are reported on an ·"as received" basis, i.e. no correction is made for moisture 

content. 

Quanterra does not routinely blank-correct analytical data. Uncorrected analytical results are reported, 

along with associated blank results, for all organic and metals analyses. Analytical results and blank 

results are reported for conventional inorganic parameters as specified in the method. In addition, surrogate 

recovery data is presented for all GC/MS analyses. The surrogate recovery is an indication of the affect of 

the sample matrix on the performance of the method. 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/6.5 
tab-ID: 056503-0001-SA 
Matrix SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter Result 

Benzene 
Toluene 
Ethyl benzene 

Units 

ug/kg 
ug/kg 
ug/kg 

Xylenes (total) 

NO 
NO 
NO 
NO _ ug/kg 

Surrogate 

a.a.a-Trifluorotoluene 

Recovery 

95 

Quanterra 
Environmenwl 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84-111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T - Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Shawn Hadley Approved By: Lynn S. Calvin 
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Quanterra 

Client Name: 
Client 10: 
lab-10: 

Benzene, Toluene, Ethyl Benzene and Xylenes CBTEX) 
Method 8020 

Survey 

Environmental 
Services 

Matrix 
Authorized: 

U.S. Geological 
HOLE 1/25 
056503·0002-SA 
SOIL 
12 AUG 97 

Sampled: 07 AUG 97 
Received: 12 AUG 97 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Parameter Result Units Limit 

Benzene NO ug/kg 1000 
Toluene NO ug/kg 1000 
Ethyl benzene NO ug/kg -1000 
Xylenes (total) NO _!Jg/kg 1000 

Surrogate Recovery Limits 

a.~.a-Trifluorotoluene NC v 77·118 

Dilution factor is 20. All results and limits are corrected for dilution. 

G = Reporting limit raised due to the matrix of the sample. 
T = Preferred values unless footnoted on secondary column test. 
NC = Not Calculated. calculation not applicable. 
NO = Not Detected 

RepOrted By: Shawn Hadley Approved By: Lynn S. Calvin 
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., 

Quanterra 

Client Name: 
Client ID: 
lab-ID: 
Matrix 

Benzene. Toluene. Ethyl Benzene and Xylenes CBTEX) 
Method 8020 

U.S. Geological Survey 
HOLE 1/50 
056503-0003-SA 
SOIL Sampled: 07 AUG 97 

~ 

NA 

Environ;]enral 
Services 

Authorized: 12 AUG 97 Received: 12 AUG 97 
Pre~ared: 
Ana yzed: 13 AUG 97 

Reporting 
Parameter Result Units Limit 

Benzene NO ug/kg 2500 
Toluene NO ug/kg 2500 
Ethyl benzene 19000 ug/kg -2500 
Xylenes (total) 120000 _ ug/kg 2500 

Surrogate Recovery Limits 

a.a.a-Trifluorotoluene NC " t 77-118 

Dilution factor is 50. All results and limits are corrected for dilution. 

t = Sample diluted due to the concentration of target compounds. 
T = Preferred values unless footnoted on secondary column test. 
NC = Not Calculated. calculation not applicable. 
NO = Not Detected 

Reported By: Shawn Hadley Approved By: Lynn S. Calvin 
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Quanterra 
Environmental 

Benzene. Toluene. Ethyl Benzene and Xylenes <BTEX>-2nd column Services 

Method 8020 

Client Name: Survey 
Client ID: 
Lab JD: 
Matrix 
Authorized: 

U.S. Geological 
HOLE 1/50 
056503-0003-SA 
SOIL 
12 AUG 97 

Sampled: 07 AUG 97 
Received: 12 AUG 97 

i

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Parameter Result Units Limit 

Benzene ND ug/l<g 2500 
Toluene ND ug/l<g 2500 
Ethyl benzene 7400 ug/l<g -2500 
Xylenes (total) 67000 ug/l<g 2500 

Surrogate Recovery Limits 

a.a.a-Trifluorotoluene NC . 77-118 

Dilution factor is 50. All results and limits are corrected for dilution. 

t = Sample diluted due to the concentration of target compounds. 
V = Secondary column result is the preferred value. 
NC = Not Calculated. calculation not applicable. 
NO = Not Detected 

Rep(>rted By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/70 
Lab.JD: 056503-0004-SA 
Matrix SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a.a.a-Trifluorotoluene 

Result 

ND 
ND 
ND 
ND 

Recovery 

94 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

lA!\ ~uanterra 
EnvironriJe~,;a/ 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84-111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

RepOrted By: Shawn Hadley Approved By: lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/70 
lab .olD: 056503-0004-DU 
Matrix SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter Result 

Benzene NO 
Toluene NO 
Ethyl benzene NO 
Xylenes (total) NO 

Surrogate Recovery 

a.-~. a· Tri fl uoroto 1 uene 95 

Units 

ug/kg 
ug/kg 
ug/kg 

J,Jg/kg 

IJ)' ~uanterra 
Environmental 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 T 
5.0 
5.0 
5.0 

Limits 

84-111 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reparted By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/110 

-La& ID: 056503-0005-SA 
Matrix SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter Result 

Benzene 
Toluene 
Ethyl benzene 

Units 

ug/kg 
ug/kg 
ug/kg 

Xylenes (total) 

NO 
ND 
ND 
ND _ ug/kg 

Surrogate 

a.a.a-Trifluorotoluene 

Recovery 

95 

Quanterra 
Environm~mal 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84·111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T • Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

RePorted By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 2/6 
Lab-rD: 056503-0006-SA 
Matrix SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a.~a-Trifluorotoluene 

Result 

NO 
NO 
NO 
NO 

Recovery 

96 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

#j)\ 
~uanterra 

Environmental 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84-111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client 10: HOLE 2/25 
lab-10: 056503-0007-SA 
Matrix SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter Result 

Benzene 
Toluene 
Ethyl benzene 

Units 

ug/kg 
ug/kg 
ug/kg 

Xylenes (total) 

NO 
NO 
NO 
NO - ug/kg 

Surrogate 

a.a.a-Trifluorotoluene 

Recovery 

95 

(!puanterra 
Environmenral 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84-111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO • Not Detected 

Reported By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

-Client Name: U.S. Geological Survey 
Client ID: HOLE 2/50 
Lab.lD: 056503-0008-SA 
Matrix SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a. a_~ a· Tri fl uoroto 1 uene 

Result 

ND 
NO 
ND 
NO 

Recovery 

94 

Units 

ug/kg 
ug/kg 
ug/kg 
u_g/kg 

ll~ ~uanterra 

Prepared: NA 

Environmental 
Services 

Ana 1 yzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 
-

84·111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

RepOrted By: Shawn Hadley Approved By: Lynn S. Calvin 

I-37 



BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client ID: HOLE 2/70 
Lab•ID: 056503·0009-SA 
Matrix SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a.a.a-Trifluorotoluene 

Result 

ND 
ND 
ND 
NO 

Recovery 

94 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

Quanterra 
Environmeiltd: 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84·111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reparted By: Shawn Hadley Approved By: Lynn S. Calvin 
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BTEX by Method 8020 
Method 8020 

Client Name: U.S. Geological Survey 
Client 10: HOLE 2/110 
Lab 10: 056503-0010-SA 
Matrix SOIL Sampled: 08 AUG 97 
-Aut'tlori zed: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Surrogate 

a.a.a-Trifluorotoluene 

Result 

NO 
NO 
NO 
NO 

Recovery 

95 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/l<g 

--

Quanterra 
Environmental 
Services 

Prepared: NA 
Analyzed: 13 AUG 97 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 

Limits 

84-111 

T 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

-T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected -

Reported By: Shawn Hadley Approved By: Lynn S. Calvin 
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Quanter~a 
Benzene, Toluene, Ethyl Benzene and Xylenes CBTEX) 

Method 8020 

Client Name: U.S. Geological Survey 
Client ID: EQUIPMENT BLANK -
lab•ID: 056503-0011-EB 

Environmental 
Services 

Matrix AQUEOUS Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Prepared: NA 
Analyzed: 12 AUG 97 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes <total) 

Surrogate 

a,a,a-Trifluorotoluene 

Dilution factor is 1.0. 

Result 

NO 
NO 
NO 
NO 

Recovery 

91 

Units 

ug/L 
ug/L 
ug/L 

~ ug/L 

Reporting 
Limit 

0.50 
0.50 
0.50 
0.50 

Limits 

82-112 

All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

RepOrted By: Dan Appelhans Approved By: Lynn S. Calvin 
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IJ)' ~uanterra 
Benzene. Toluene. Ethyl Benzene and Xylenes CBTEX) 

Method 8020 
Environmental 
Services 

- Client Name: U.S. Geological Survey 
Client ID: TRIP BLANK 
lab -iD: 056503-0012-TB 
Matrix AQUEOUS Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter Result 

Benzene NO 
Toluene NO 
Ethyl benzene NO 
Xylenes (total) NO 

Surrogate Recovery 

a.a~a-Trifluorotoluene 90 

_Units 

ug/L 
ug/L 
ug/L 
biQ/L 

Prepared: NA 
Analyzed: 12 AUG 97 

Reporting 
Limit 

0.50 T 
0.50 
0.50 
0.50 

Limits 

82-112 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Dan Appelhans Approved By: Lynn S. Calvin 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified. 

Client Name: 
Client ID: 
Lab ..ID: 
Matrix: 
Authorized: 

Parameter 

U.S. Geological 
HOLE 1/6.5 
056503·0001-SA 
SOIL 
12 AUG 97 

Diesel Range Organics 

Surrogate 

o· Terphenyl 

Survey 

Sampled: 07 AUG 97 
Received: 12 AUG 97 

Result 

9.3 

Recovery 

86 

Units 

mg/kg 

Quanterra 
Environmental 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

limits 

72-133 

1q 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

1 = Sample resembles a hydrocarbon product occurring within the n-alkane range of C14-C28. 
q =This sample has GC/FID characteristics for which reliable identification of a product 

could not be achieved. 

Reported By: Bret Collins Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/25 
lab -ID: 056503-0002- SA 
Matrix: SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Result 

1600 

Recovery 

NC 

Units 

mg/kg 

In' ~uanterra 
Environmental 
Services 

Prepared: 13 A00-97 
Analyzed: 15 AUG 97 

Reporting 
Limit 

80 

Limits 

72-133 

tlq 

Dilution factor is 20. All results and limits are corrected for dilution. 

1 = Sample resembles a hydrocarbon product occurring within the n-alkane range of C10-C26. 
q = This sample has GC/FID characteristics for which reliable identification of a product 

could not be achieved. 
t = Sample diluted due to the concentration of target compounds. 
NC = Not Calculated. calculation not applicable. 

Reported By: Bret Collins Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: U.S. Geological Survey 
Client ID: HOLE 1/50 
la~ID: 056503·0003-SA 
Matrix: SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Result 

2300 

Recovery 

NC -

Units 

mg/kg 

#Aft ~uanterra 
Environm'ental 
Services 

Prepared: 13 AUG 97 
Analyzed: 15 AUG 97 

Reporting 
Limit 

80 

timits 

72·133 

tlq 

Dilution factor is 20. All results and limits are corrected for dilution. 

1 = Sample resembles a hydrocarbon product occurring within the n-alkane range of ClO·C28. 
q = This sample has GC/FID characteristics for which reliable identification of a product 

could not be achieved. 
t = Sample diluted due to the concentration of target compounds. 
NC = Not Calculated, calculation not applicable. 

RePorted By: Bret Collins Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: 
Client ID: 
lab-ID: 
Matrix: 
Authorized: 

Parameter 

U.S. Geological 
HOLE 1/70 
056503·0004-SA 
SOIL 
12 AUG 97 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Survey 

Sampled: 07 AUG 97 
Received: 12 AUG 97 

Result 

NO 

Recovery 

103 

Units 

mg/kg ~ 

IJ)\ 
~uanterra 

Environmental 
Services 

Prepared: 13 AtlG~ 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

-Limits 

72-133 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

NO = Not Detected 

RePorted By: Bret Collins Approved By: Deborah Street 
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Client Name: 
Client ID: 
lab""ID: 
Matrix: 
Authorized: 

Parameter 

Extractable Petroleum Hydrocarbons 
Method 8015 Modi fi ~-

U.S. Geological Survey 
HOLE 1/70 
056503-0004-DU 
SOIL Sampled: 07 AUG 97 
12 AUG 97 Received: 12 AUG 97 

Result Units 

Diesel Range Organics 

Surrogate 

ND 

Recovery 

mg/l<g 

o-Terphenyl 98 

#j)) 
~uanterra 

Environm~tal 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72·133 

Dilution factor is 1.0. 

NO = Not Detected 

RePorted By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

- Client Name: U.S. Geological Survey 
Client ID: HOLE 1/110 
~ab JD: 056503·0005-SA 
Matrix: SOIL Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Result 

NO 

Recovery 

93 

Units 

mg/kg 

IJJ' ~uanterra 
Environmental 
Services 

.; 

Prepared: 13 AUG- 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72-133 

Dilution factor is 1.0. 

NO = Not Detected 

RePorted By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: U.S. Geological Survey 
Client ID: HOLE 2/6 
Lab ID: 056503-0006-SA 
Matr'ix: SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Result 

NO 

Recovery 

105 

Units 

mg/k.g 

IJ~ ~uanterra 

!:-

Environmenb.i 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

t.imits 

72-133 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: 
Client ID: 
Lab._.ID: 
Matrix: 
Authorized: 

Parameter 

U.S. Geological 
HOLE 2/25 
056503·0007-SA 
SOIL 
12 AUG 97 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Survey 

Sampled: 08 AUG 97 
Received: 12 AUG 97 

Result 

ND 

Recovery 

89 

Units 

mg/kg -

IJ)'\ 
~uanterra 

Environmental 
Services 

Prepared: 13 AUG-97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72·133 

Dilution factor is 1.0. 

ND = Not Detected 

RePorted By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: U.S. Geological Survey 
Client 10: HOLE 2/50 
Lab-ID: 056503-0008-SA 
Matrix: SOIL Sampled: 08 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Result 

NO 

Recovery 

84 

Units 

mg/kg 

lj}\ 
~uanterra 

Environmental 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72-133 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: 
Client ID: 
-La~ID: 
Matrix: 
Authorized: 

Parameter 

U.S. Geological 
HOLE 2/70 
056503·0009-SA 
SOIL 
12 AUG 97 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Survey 

Sampled: 08 AUG 97 
Received: 12 AUG 97 

Result 

NO 

Recovery 

99 

Units 

mg/kg 

IJJ\ ~uanterra 
Environmental 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72-133 

Dilution factor is 1.0. 

NO = Not Detected 

RePorted By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: 
Client ID: 
-la~ID: 
Matrix: 
Authorized: 

Parameter 

U.S. Geological 
HOLE 2/110 
056503-0010-SA 
SOIL 
12 AUG 97 

Diesel Range Organics 

Surrogate 

o-Terphenyl 

Survey 

Sampled: 08 AUG 97 
Received: 12 AUG 97 

Result 

NO 

Recovery 

92 

Units 

mg/kg 

Quanterra 
Environm~ral 
Services 

Prepared: 13 AUG 97 
Analyzed: 14 AUG 97 

Reporting 
Limit 

4.0 

Limits 

72-133 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Extractable Petroleum Hydrocarbons 
Method 8015 Modified 

Client Name: U.S. Geological Survey 
Client ID: EQUIPMENT BLANK 
Lab..ID: 056503-0011-EB 
Matrix: AQUEOUS Sampled: 07 AUG 97 
Authorized: 12 AUG 97 Received: 12 AUG 97 

Parameter 

Diesel Range Organics 

Surrogate 

o· Terphenyl 

Result 

NO 

Recovery 

95 

Units 

mg/L 

Ill\ ~uanterra 
Environmental 
Services 

Prepared: 13 AUG-97 
Analyzed: 18 AUG 97 

Reporting 
Limit 

0.10 

limits 

63-130 

Dilution factor is 1.0. 

NO = Not Detected 

Reparted By: Bret Collins 

All results and limits are corrected for dilution. 

Approved By: Deborah Street 
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Client Name: U.S. Geological .I Client 10: HOLE 1/6.5 
Lab ID: 056503·0001-SA 
Matrix~ SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 10 

Reported By: Jeffrey W. Gillie 

General I norgani c_s_ 

Survey 

Oil 

1.0 

Sampled: 07 AUG 97 
Prepared: See Below 

RL Units 

0.10 l' 

Test 
Method 

02216 

Approved By: Tanmy Smith 
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lj)\ 
~uanterra 

Environm"ental 
Services 

Received: 12 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



Client Name: U.S. Geological 
·ll Client ID: HOLE 1/25 

Lab ID: 056503-0002-SA 
Matri~ SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 11 

Reported By: Jeffrey W. Gillie 

General Inorganics 

Survey 

Sampled: 07 AUG 97 
Prepared: See Below 

Test 
Oil --- RL Units Method 

1.0 0.10 t 02216 

Approved By: Ta11111y Smith 
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#j)\ 
~uanterra 

Receive'ti: 
Analyzed: 

Environmental 
Services 

12 AUG 97 
See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



•I 

General Inorgani~~ 

Client Name: U.S. Geological Survey 
Client 10: HOLE 1/50 
Lab 10: 056503-0003-SA --
Matrix. SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 8.1 

Reported By: Jeffrey W. Gillie 

Oil 

1.0 

Sampled: 07 AUG 97 
Prepared: See Below 

RL Units 

0.10 t 

Test 
Method 

02216 

Approved By: Tammy Smith 
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Quanterra 
Environm'enUJl 
Services 

Receiveh: 12 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



•I Client Name: U.S. Geological 
C1 ient 10: HOLE 1/70 
Lab 10: 056503-0004-SA 
Matrix'!' SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 3.2 

Reported By: Jeffrey W. Gillio 

General Inorganics 

Survey 

Sampled: 07 AUG 97 
Prepared: See Below 

Test 
Oil -- RL Units Method 

1.0 0.10 t 02216 

Approved By: Ta11111y Smith 
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Quanterra 

~ 

Received: 
Analyzed: 

Environmental 
Services 

12 AUG 97 
See- Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



Client Name: U.S. Geological 
Client ID: HOLE 1/70 
Lab ID: 056503·0004-DU 
Matrix:. SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 3.3 

Reported By: Jeffrey W. Gillio 

General Inorganics 

Survey 

Sampled: 07 AUG 97 
Prepared: See Below 

Test 
Oil RL Units Method 

1.0 0.10 t 02216 

Approved By: TaDJDy Smith 
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Quanterra 

Received': 
Analyzed: 

Environme~~r:· I 
Services 

12 AUG 97 
See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



Client Name: U.S. Geological ,, elient 10: HOLE 1/110 
Lab 10: 056503·0005-SA 
Matrix-. SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 5.1 

Reported By: Jeffrey W. Gillio 

General Inorganics 

Survey 

Sampled: 07 AUG 97 
Prepared: See Below 

Test 
Oil ~·. RL Units Method 

1.0 0.10 t 02216 

Approved By: Tammy Smith 
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Quanterra 

.:: 
Receivea: 
Analyzed: 

Environmental 
Services 

12 AUG 97 
See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



Client Name: 
Client 10: 
Lab 10: 
Matrix~ 
Authorized: 

Parameter 

Water 

General Inorganics 

U.S. Geological Survey 
HOLE 2/6 
056503-0006-SA --
SOIL sampled: 08 AUG 97 
12 AUG 97 Prepared: See Below 

Result Qual Oil RL Units 

11 1.0 0.10 t 

Test 
-Method 

02216 

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith 

I-60 

Ill\ ~uanterra 
Environm"ental 
Services 

~ 

Receivea: 12 AUG 97 
Ana 1 yzed: See Be 1 ow 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



Client Name: U.S. Geological 
.j, €1 ient ID: HOLE 2/25 

Lab ID: 056503-0007-SA 
Matrix~ SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual 

Water 9.7 

Reported By: Jeffrey W. Gillio 

General Inorganics 

Survey 

Sampled: 08 AUG 97 
Prepared: See Below 

Test 
Oil -· RL Units Method 

1.0 0.10 X 02216 

Approved By: Tammy Smith 
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Quanterra 

Received: 
Analyzed: 

Environmental 
Services 

12 AUG 97 
See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



41 

General Inorganic;~ 

Client Name: U.S. Geological Survey 
Client ID: HOLE 2/50 
Lab ID: 056503-000B·SA --
Matrix:. SOIL 
Authorized: 12 AUG 97 

Parameter Result Qual Oil 

Water 6.5 1.0 

Reported By: Jeffrey W. Gillio 

Sampled: 08 AUG 97 
Prepared: See Below 

RL Units 

0.10 % 

Test 
Method 

02216 

Approved By: TaRJny Smith 
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Quanterra 
Environmental 
Services 

Receivea: 12 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



:1 i ent Name: 
£lient ID: 
Lab ID: 
Matrix:_ 
Authorized: 

Parameter 

Water 

General Inorganics 

U.S. Geological Survey 
HOLE 2/70 
056503-0009-SA 
SOIL Sampled: 08 AUG 97 
12 AUG 97 Prepared: See Below 

Result Qual Oil -·· RL Units 

3.3 1.0 0.10 1 

Test 
Method 

02216 

Reported By: Jeffrey W. Gillie Approved By: Tammy Smith 
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IJ)\ 
~uanterra 

Environmental 
Services 

Receivedr. 12 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



ient Name: · 
., 1 ient ID: 
Lab ID: 
Matrix: -
Authorized: 

Parameter 

Water 

General Inorganics 

U.S. Geological Survey 
HOLE 2/110 
056503-0010-SA 
SOIL Sampled: 08 AUG 97 
12 AUG 97 Prepared: See Below 

Result Qual Oil RL Units 

4.4 1.0 0.10 t 

Test 
Method 

02216 

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith 
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Quanterra 
Environmental 
Services 

Received:~12 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 15 AUG 97 



APPENDIX II 

Laboratory Quality Assurance I Quality Control Results 



DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: ~~ B~H~ 
Date of review: _c-..r{.._r1,..(...~,;11..__~~=--
Sample project number: .-ifi-tT-1-:-n----.---

Project name: ~ 'A-4/IiJ l A/(l ftkttr 1 
Sample collection date: _1u,.·.::.;t•~· ......., ______ _ 

Sample matrix and number; ..:.'(~-------

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

' 
I 

~· 
~· 

Date of Analytical Results Report: f (, r~, 
Number of volumes in Raw Data Report:_--,;,1 __ _ 

Raw Data Report reviewed? Yes No._X __ _ 

Were all analyses requested on the COC form performed by the laboratory? 

Yes.i__ No_ 

If no, list canceled analyses and reason for non·performance: 

WereXthe samples properly preserved upon receipt by the laboratory? 

Yes No_ 

If no, list laboratory ID for samples that were not properly preserved. 

Il-l 



3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

X 

VOC by OCIMS (SW 8240, SW 8260, E524, £624 ) 

Haloaenated VOC by GC (SW 1010) 

Aromatic VOC by GC (SW 8020) 

SVOC by GCIMS (SW 8270) 

PAH by HPLC (SW 8310) 

OrJanochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 

Dioxins and Purans (SW 8280) 

Explosives (8330) 

TOC (E415.1 or SW 9060) 

TPH (E418.1) 
OiJ and Grease (E413.2) 

TOX (SW9020) 

ICP screen for metals (SW 6010) 

ICPIMS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) ~ 

Arsenic: by GF AA {SW 7060) 

Chromium (SW 7191 or 1196) -

Lead by OFAA {SW 7421) 

Mercury by CV AA (SW 7470 or 7471) 

Selenium by GFAA (SW 7740) 

Thallium by GFAA (SW 7841) 

Inorganic anions (E300.0) 

Alkalinity (3JO.l) 

Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 

Nitrogen, TKN (E351.2) 

Nitrogen, nitrate (E353.2) 

Nitrogen, nitrate plus nitrite (E3S3.2) 

Nitrogen, nitrite (E3S4.1) 

Phosphorous, total or ortho (E36S.3) 

Sulfate (E37S.4) 
Sulfide (E376.2) 

TDS (E160.1) 
pH (SW 9040 or 9045) 

Percent moisture (02216) 

Gross alpha and gross beta radioactivity (SW 9310) 

Alpha·emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) 

Uranium (908.1) 

Other analyses : 
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Were analytical boldinJ times mot? Yea f No __ _ 

If no, list analytical method and laboratory m for samples 

that exceeded holcliDJ time: 

Did surrocate recoveries meet QC acceptance criteria'? j 'A 
Yes_ No ___ 

tv, 

If no, list analytical method, laboratory ID, and surrogates 

that did not meet acceptance criteria: 

Did actual reporting limits meet project detection limits? 

Organic analyses : Yes No---.Y __ 

If no, list analytical method, laboratory ID, and reason for non-conformance: 

Inorganic analyses: Yes, __ _ No __ _ 

Reporting limits for GFAA metals and inorganic anions may be raised when: 

(l) sample concentrations exceed the instrument linear range and (2) target 

analyu:s are subject to matrix interferences. Reporting limits for ICP metals 

and mercury by CVAA are typically only raised when the sample concentration 

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? YesL No __ _ 

If no, list analytical method, laboratory ID. and reason 

for non-conformance: 
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Did SCS meet QC acceptance crlreria? Yes __ No_ !JA 

If no, liat analytical method, laboratory ID. and reason for non-conformance: 

Were any target compounds found in the method~ trip, equipment, 

or ambient blanks above the RL? Yes _ No __._A __ 

If yes, list the analytical method, laboratory ID, type of blank and compound: 

Did the MS/MSD meet QC acceptance criteria? Yes_ No_ JJ A 

MS/MSD data are used to evaluate the effect of the sample matrix on the 

analytical process and should only be used in conjunction with other 

'available laboratory QC information to evaluate precision and accuracy. 

If no, list the analytical method, laboratory ID, and reason for non· 

conformance : 

Additional comments: 

~(}[(~ ~v!tl ~ .• t., ttl X A p.hn,.. 
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QCSUMMARY 

Quanterra 
Environment .. ! 
Sen'ices 

The Quanterra laboratories operate under a-vigorous QA/QC program designed to ensure the generation of 

scientifically valid, legally defensible data by monitoring every aspect of laboratory operations. Routine 

QA/QC procedures include the use of approved methodologies, independent verification of analytical 

standards, use of duplicate Laboratory Control Samples to assess the precision and accuracy of the 

methodology on a routine basis, and a rigorous system of data review. 

The standard laboratory QC package is designed to: 

1. establish a strong, cost-effective QC program that ensures the generation of scientifically valid, legally 

defensible data, 

2. assess the laboratory's performance of the analytical method using control limits generated with a well

defined matrix, 

3. establish clear-cut guidelines for acceptability of analytical data so that QC decisions can be made 

immediately at the bench, and 

4. provide a standard set ofreportables which assures the client ofthe quality ofhis data. 

The Quanterra QC program is based upon monitoring the precision and accuracy of an analytical method 

by analyzing a set of Duplicate Control Samples (DCS) at frequent, well-defined intervals. Each DCS is a 

well-characterized matrix which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not to duplicate the sample 

matrix, but rather to provide an interference-free, homogeneous matrix from which to gather data to 

establish control limits. These limits are used to determine whether data generated by the laboratory on any 

given day is in control. 
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Quanterra 
Environmental 

Services 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery+/- 3 

standard deviation units. Control limits for precision (relative percent difference) range from 0 (identical 

duplicate DCS results) to the average, historical relative percent difference+ 3 standard deviation units. 

These control limits are fairly narrow based on the consistency of the matrix being monitored and are 

updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken in the form of a Single Control 

Sample (SCS). The SCS consists of a control matrix that is spiked with surrogate compounds appropriate 

to the method being used. In cases where no surrogate is available, (e.g., metals or conventional analyses) a 

single DCS serves as the control sample. An SCS is prepared for each sample lot for which the DCS pair 

are not analyzed. The recovery of the SCS is charted in exactly the same manner as described for the DCS, 

and provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 

% Recovery = -------------- X 100 
Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 -Measured Concentration DCS2 I 
RPD =---------------------X 100 

(Measured Concentration DCS 1 + Measured Concentration DCS2)/2 

All samples analyzed concurrently by the same test are assigned the same QC lot number. Projects which 

contain numerous samples, analyzed over several days, may have multiple QC lot numbers associated with 

each. test The QC information which follows includes a listing of the QC lot numbers associated. with each 

of the samples reported, DCS and SCS (where applicable) recoveries from the QC lots associated with the 

samples, and control limits for these lots. The QC data is reported by test code, in the order that the tests 

are reported in the analytical results section of this report. 
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QC LOT ASSIGNMENT REPORT · MS QC 
Air Taxies 

Laboratory 
Sample Number 

056353-0001-SA 
056353-0001-SA 
056353-0002-SA 
056353-0002-SA 
056353-0003-SA 
056353-0003-SA 
056353-0004-SA 
056353-0004-SA 

QC Matrix 

AIR 
AIR 
AIR 
AIR 
AIR 
AIR 
AIR 
AIR 

QC Category 

T0-3-BTEX 
T0-3-GTJ·G 
T0-3-BTEX 
T0-3-GTJ-G 
T0-3-BTEX 
T0-3-GTJ-G 
T0·3·BTEX 
T0-3-GTJ-G 

QC Lot Number 
<DCS> 

30 JUL 97-AS 
30 JUL 97-A5G 
30 JUL 97-AS 
30 JUL 97-ASG 
30 JUL 97-A5 
30 JUL 97-ASG 
30 JUL 97-AS 
30 JUL 97-ASG 

II-7 

(/puanterra 
Environmenr .. J 
Services 

QC Run Number MS QC Run Number 
(SCS/BLANK/LCS) CSA.MS.SD.DU) 

30 JUL 97-A5 
30 JUL 97-AS 
30 JUL 97-AS 
30 JUL 97·A5 
30 JUL 97-A5 
30 JUL 97-AS 
30 JUL 97·A5 
30 JUL 97-AS 



DUPLICATE CONTROL SAMPLE REPORT 
Air Taxies 
Project: 056353 

Category: T0-3-BTEX Method T0-3 - BTEX 
Matrix: AIR 
QC Lot: 30 JUL 97-A5 
Concentration Units: 

Analyte 

ppmv 

Concentration 
Spiked Measured 

DCS1 Qual DCS2 Qual AVG 

Benzene 
Toluene 

1.01 
i.02 

0.915 
0.964 

Category: T0-3-GTJ-G Method T0-3 - TVPH by GC 
Matrix: AIR . 
QC Lot: 30 JUL 97-A5G 
Concentration Units: ppm (v/v) 

Concentration 

0.916 
0.981 

Analyte Spiked Measured 

_Q,916 
0.972 

DCS1 Qual DCS2 Qual AVG 

TVPH as Gasoline 9.19 9.25 9.30 9.27 

.. 

Quanterra 
Environmental 
Sen 'ices 

Date Analyzed: 30 JUL 97 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

91 70-125 0.17 20 
95 70-125 1.8 20 

Date Analyzed: 30 JUL 97 

Accuracy 
Average(%) 

DCS Limits 

Precision 
CRPD) 

DCS Limit 

101 70-125 0.52 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Air Taxies 
Project: 056353 

Test: T0-3-BTEX-G _T0-3 - BTEX 
Matrix: AIR 
QC Lot: 30 JUL 97-A5 QC Run: 30 JUL 97-A5 

Analyte Result 

Benzene ND 
Toluene ND 
Ethylbenzene ND 
Xylenes (total) ND 

Test: T0-3-TVPH-GTJ-G T0-3 - TVPH by GC 
Matrix: AIR 
QC Lot: 30 JUL 97-A5G QC Run: 30 JUL 97-AS 

Analyte Result 

TVPH as Gasoline ND 

ND = Not Detected 
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Units 

ppmv 
ppmv 
ppmv 
ppmv 

Units 

ppm (v/v) 

Quanterra 
Environmenlaj 
Services 

Date Analyzed: 30 JUL 97 
Reporting 

Limit 

0.020 
0.020 
0.020 
0.020 

Date Analyzed: 30 JUL 97 
Reporting 

Limit 

1.0 
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~uanterra 
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Data ,..,. 

Data ,..,. 
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... 

DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORl\tiATION 

Data reviewer: ~~-c.:..,p...t.'.!T~tC:........c...l' ----

Date of review: -~'-'-/z-~ ...... 1~...;..1 ___ _ 

Sample project number: ..:...fi...._G-S"""'"'-----
Project name: ~M- (ht(ll>:• A ,;t> 
Sample collection date: --=..11..1'/rz."-'/""'"1"' __ ~~=----
Sample matrix and number: ~ ~t~CM r I' .Stu .. 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

fc 

___ Pit?' &.w rr 

Date of Analytical Results Report: '1 (,.( 'i1 

Number of volumes in Raw Data Repon:_~---
Raw Data Repon reviewed? Yes No__:;)(,;,__ __ 

Were all analyses requested on the COC form performed by the laboratory? 
Yes_L No_ 

If no, list canceled analyses and reason for non-performance: 

Were the samples properly preserved upon receipt by the laboratory? 
·Yes_L No __ 

If no, list laboratory ID for samples that were not properly preserved. 
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3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

VOC by GC!MS (SW 8240, SW 8260, E524, E624 ) 

Halogenated VOC by GC (SW 801 0) 

Aromatic VOC by GC (SW 8020) ~ rP 

SVOC by GCIMS (SW 8270) 

P AH by HPLC (SW 831 0) 

Organochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 

Dioxins and Furans (SW 8280) 

Explosives (8330) 

TOC (E415.1 or SW 9060) 

TPH (E4!8.1) 

Oil and Grease (E413.2) 

TOX (SW9020) 

ICP screen for metals (SW 601 0) 

ICPINIS screen for metals (SW 602Q.) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GF AA (SW 7060) 

Chromium (SW 7191 or 7196) 

Lead by GFAA (SW 7421) 

Mercury by CV A.A. (SW 7470 or 7471) 

Selenium by GFAA (SW 7740) 

Thallium by GFAA (SW 7841) 

Inorganic anions (E300.0) 

Alkalinity (310.1) 

Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 

Nitrogen, TKl'{ (E351.2) 

Nitrogen, nitrate (E353.2) 

Nitrogen, nitrate plus nitrite (E353.2) 

Nitrogen, nitrite (E354.1) 

Phosphorous, rotal or ortho (E365.3) 

Sulfate (E375.4) 

Sulfide (E376.2) 

TDS (El60.1) 

pH (SW 9040 or 9045) 

Percent moisture (02216) 

Gross alpha and gross beta radioactivity (SW 931 0) 

Alpha-emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) 

Uranium (908.1) 

Other analyses : 
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Were analytical holding times met? Yes_>< __ No 

If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

Did surrogate recoveries meet QC acceptance criteria? 

Yes_>'_ No __ _ 

If no, list analytical method, laboratory ID, and surrogates 

that did not meet acceptance criteria: 

~Zt(rljT>.) 4""7 5<ilff'I(P,:.) 1+-'tL("S -l.:o.l}~ -Cu\ lvl1t( 1\NA--~'Iltt'."'f"' 

iJflv {'\Col !]i.E Tl l11{t1 (t>lf(,vl(lA1'1(-? ,;_ fjtri("f (C·..,((-.VI1i- f'-Tl,1Ci."Hti l.,(f!( 11/L~frl) 

io '-n'> ~ orrnrA--rJtf C""'t'f,...,-rt..tf1M 

Did actual reporting limits meet project detection limits? 

Organic analyses : Yes No--=.X.:....-__ 

If no, list analytical method, laboratory ID, and reason for non-conformance: 

b.:Zl ~ Sii~ ~~~'LG -c:q~ -c.:.1 •"'m( IW4-"\lf'' +'! ..y 011-.. nc"'- F'-;s 

Inorganic analyses: Yes __ _ No ___ _ 

Reporting limits for GFAA metals and inorganic anions may be raised when: 

(1) sample concentrations exceed the instrument linear range and (2) target 

analytes are subject to matrix interferences. Reporting limits for ICP metals 

and mercury by CV AA are typically only raised when the sample concentration 

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes_lS_ No __ _ 

If no, list analytical method, laboratory ID, and reason 

. for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes._X __ No_ 

If no, list analytical method, laboratory ID, and reason for non-conformance: 

Were any target compounds found in the method, trip, equipment, 

or ambient blanks above the RL? Yes _ No ----~=----

If yes, lise the analytical method, laboratory ID, type of blank and compound: 

Did the MSIMSD meet QC acceptance criteria? YesX No_ 

MS/MSD data are used to evaluate· the effect of the sample matrix on the 

analytical process and should only be used in conjunction with other 

available laboratory QC information to evaluate precision and accuracy. 

If no, list the analytical method, laboratory ID, and reason for non

conformance 

Additional comments: 
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QCSUMMARY 

-- #j)\ 
~uanterra 

Environmental 
Services 

The Quanterra laboratories operate under a vigorous QA/QC program designed to ensure the generation of 

scientifically valid, legally defensible data by monitoring every aspect of laboratory operations. Routine 

QA/QC procedures include the use of approved methodologies, independent verification of analytical 

standards, use of duplicate Laboratory Control Samples to assess the precision and accuracy of the 

methodology on a routine basis, and a rigorous system of data review. 

The standard laboratory QC package is designed to: 

1. establish a strong, cost-effective QC program that ensures the generation of scientifically valid, legally 

defensible data, 

,-· 

2. assess the laboratory's performance of the analytical method using control limits generated with a well-

defined matrix, 

3. establish clear -cut guidelines for acceptability of analytical data so that QC decisions can be made 

immediately at the bench, and 

4. provide a standard set of reportables which assures the client of the quality of his data. 

The Quanterra QC program is based upon monitoring the precision and accuracy of an anal}tical method 

by analyzing a set of Duplicate Control Samples (DCS) at frequent, well-defined intervals. Each DCS is a 

well-characterized matrix which is spiked with target compounds at 5-l 00 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not to duplicate the sample 

matrix, but rather to provide an interference-free, homogeneous matrix from which to gather data to 

establish con_trol limits. These limits are used to determine whether data generated by the laboratory on any 

given day is in control. 
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Quanterra 
Environmental 
Services 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery+/- 3 

standard deviation units. Control limits for precision (relative percent difference) range fro~Q (identical 

duplicate DCS results) to the average, historical relative percent difference+ 3 standard deviation units. 

These control limits are fairly narrow based on the consistency of the matrix being monitored and are 

updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken in the form of a Single Control 

Sample (SCS). The SCS consists of a control matrix that is spiked with surrogate compounds appropriate 

to the method being used. In cases where no surrogate is available, (e.g., metals or conventional analyses) a 

single DCS serves as the control sample. An SCS is prepared for each sample lot for which the DCS pair 

_are not analyzed. The recovery of the SCS is charted in exactly the same manner as described for the DCS, 

and provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 

% Recovery = --------------X 100 
Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS 1 - Measured Concentration DCS2 I 
RPD = X 100 

(Measured Concentration DCS 1 + Measured Concentration DCS2)/2 

All samples analyzed concurrently by the same test are assigned the same QC lot number. Projects which 

contain numerous samples, analyzed over several days, may have multiple QC lot numbers associated with 

each test. The QC information which follows includes a listing of the QC lot numbers associated with each 

of the samples reported, DCS and SCS (where applicable) recoveries from the QC lots associated with the 

samples, and control limits for these lots. The QC data is reported by test code, in the order that the tests 

are reported in the analytical results section of this report. 
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QC LOT ASSIGNMENT REPORT 
Organics by Chromatography 

Laboratory 
Sample NLUnber 

056503·0001-SA 
056503·0002-SA 
056503·0003-SA 
056503·0003-SA 
056503·0004-SA 
056503·0004-DU 
056503·0005-SA 
056503·0006-SA 
056503·0007-SA 
056503-0007-MS 
056503·0007-SD 
056503·0008-SA 
056503-0009-SA 
056503·0010-SA 
056503: 0011· EB 
056503·0012-TB 

QC Matrix 
-" 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 
AQUEOUS 

QC Category 

8020-SL 
8020-S 
8020-S 
8020-S 
8020-SL 
8020-SL 
8020-SL 
8020-SL 
8020-SL 
8020-SL 
8020-SL 
8020·SL 
8020-SL 
8020-SL 
8020-A 
8020·A 
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#j)'\ 
~uanterra 

QC Lot Number 
<DCS) 

12 AUG 97-K 
12 AUG 97·01 
12 AUG 97·01 
12 AUG 97·01 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97·K 
12 AUG 97·K 
12 AUG 97-K 

- 12 AUG 97·K 
12 AUG 97·K 
12 AUG 97-K 
12 AUG 97-H 
12 AUG 97·H 

Enviroomeiira.i 
Services 

QC Run Number " 
(SCS/BLANK) 

12 AUG 97-K 
12 AUG 97-01 
12 AUG 97-01 
12 AUG 97-01 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-K 
12 AUG 97-H 
12 AUG 97-H 



Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Organics by Chromatography 

Analyte 

Category: 8020-SL 
Matrix: SOIL 
QC Lot: 12 AUG 97-K QC Run: 
Concentration Units: ug/kg 

a,a,a-Trifluorotoluene 

Category: 8020-S 
Matrix: SOIL 
QC Lot: 12 AUG 97-01 QC Run: 
Cqocentration Units: ug/kg 

a,a,a-Jrifluorotoluene 

Category: 8020-A 
Matrix: AQUEOUS 
QC Lot: 12 AUG 97-H QC Run: 
Concentration Units: ug/L 

a.a.a-Trifluorotoluene 

Concentration 
Spiked Measured 

12 AUG 97-K 

75.0 68.8 

12 AUG 97-01 

1500 1500 

12 AUG 97-H 

30.0 27.4 

ll)'\ 
~uanterra 

Environmental 
Services 

Accuracy( X) 
scs Limits--

92 84-111 

100 77-118 

91 82-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' vuanterra 
Environmenu.l 
Services 

METHOD BLANK REPORT 
Organics by Chromatography 

Reporting 
Analyte Result Units Limit 

Test: 8020L·BTEX·S 
Matrix: SOIL 
QC Lot: 12 AUG 97-K QC Run: 12 AUG 97-K 

Benzene NO ug/kg 5.0 
Toluene NO ug/kg 5.0 
Ethyl benzene NO ug/kg 5.0 
Xylenes (total) NO _ ug/kg 5.0 

Test: 8020-BTEX·S 
Matrix: SOIL 
QC Lot: 12 AUG 97·01 QC Run: 12 AUG 97·01 

Benzene NO ug/icg 50 
Toluene NO ug/kg 50 
Ethyl benzene NO ug/kg 50 
Xylenes (total) NO ug/kg 50 

Test: 8tl20·BTEX -2-S 
Matrix: SOIL 
QC Lot: 12 AUG 97-01 QC Run: 12 AUG 97·01 

Benzene NO ug/kg 50 
Toluene NO ug/kg 50 
Ethyl benzene NO ug/kg 50 
Xylenes (total) NO ug/kg 50 

Test: 8020L·BTEX·S 
Matrix: SOIL 
QC Lot: 12 AUG 97-K QC Run: 12 AUG 97-K 

Benzene NO ug/kg 5.0 
Toluene NO ug/kg 5.0 
Ethyl benzene NO ug/kg 5.0 
Xylenes (total) NO ug/kg 5.0 
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Quanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Organics by Chromatography (cont.) 

Analyte Result 
Reporting 

Units Limit 

Test: 8020-BTEX-AP 
Matrix: AQUEOUS 
QC Lot: 12 AUG 97-H QC Run: 12 AUG 97-H 

Benzene NO ug/L -- 0.50 
Toluene NO ug/L 0.50 
Ethyl benzene NO ug/L 0.50 
Xylenes (total) NO ug/L 0.50 

Test: 8020-BTEX·AP 
Matrix: AQUEOUS 
QC-Lot: 12 AUG 97-H QC Run: 12 AUG 97-H 

-

Benzene NO ug/.L 0.50 
Toluene NO ug/L 0.50 
Ethyl benzene NO ug/L 0.50 
Xylenes (total) NO ug/L 0.50 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Organics by Chromatography 
Project: 056503 

-
Category: 8020-A Method 8020 Aromatic Volatile Organics 
Matrix: AQUEOUS 
Sample: 056509-0001 
MS Run: 12 AUG 97-H 
Units: ug/L 

Concentration 

Sample MS MSD 
Analyte Result Result Result 

Benzene 39 140 140 
Toluene 160 250 260 
Chlorobenzene NO 100 100 
Ethyl benzene 56 150 150 
Xylenes (total) 470 760 760 
1.3-0ichlorobenzene NO 99 100 
1,4-Dictilorobenzene NO 100 100 
1.2=0ichlorobenzene . NO 99 100 

Category: 8020-S Aromatic Volatile Organics 
Matrix: SOIL 
Sample: 056503-0002 
MS Run: 12 AUG 97-01 
Units ug/kg Units Qualifier: Wet wt. 

Concentration 

Sample MS 
Analyte Result Result 

Benzene NO NC 
Toluene NO NC 
Chlorobenzene NO NC 
Ethyl benzene NO NC 
Xylenes (total) NO NC 
1.3-0ichlorobenzene NO NC 
1.4-Dichlorobenzene NO NC 
1.2-0ichlorobenzene NO NC 

NC = Not Calculated. calculation not applicable. 
NO = Not Detected 

MSO 
Result 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Amount 
Spiked 
MS/MSD 

- 100 
100 

- 100 
100 
300 
100 
100 
100 

Amount 
Spiked 
MS/MSO 

1000 
1000 
1000 
1000 
3000 
1000 
1000 
1000 

Quanterra 
Eavironmen!<il 
Services 

Acceptance 
~Recovery ~RPD Limit 

MS MSD Recov. RPD 

98 99 0.7 75-113 15 
95 98 1.2 79-113 15 

101 101 0.0 83-115 15 
96 97 0.6 82-115 15 
96 97 0.3 82-115 15 
99 100 0.9 80-120 15 

101 102 0.9 80-122 15 
99 100 1.0 81-118 15 

Acceptance 
~ecovery tRPD Limit 

MS MSD Recov. RPD 

NC NC NC 75-119 15 
NC NC NC 78-115 15 
NC NC NC 81-114 15 
NC NC NC 81-112 15 
NC NC NC 80-115 15 
NC NC NC 80-119 15 
NC NC NC 79-120 15 
NC NC NC 78-117 15 

Calcula.tions are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Organics by Chromatography 
Project: 056503 (cont.) 

Category: 8020-SL Direct Purge Soils 
Matrix: SOIL 
Sample: 
MS Run: 

056503·0007 
12 AUG 97·K 

Units: ug/kg 

Concentration 

Sample MS HSD 
Analyte Result Result Result 

Benzene NO T 50.7 49.2 
Toluene NO 49.1 47.8 
Ethyl benzene NO 48.6 47.3 
Xylenes (total) NO 149 146 

Amount 
Spiked 
MS/MSD 

50.0 
50.0 

- 50.0 
150 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Quanterra 
Environm'i!nral 
Services 

%Recovery .tRPD 
Acceptance 

Limit 
HS MSD Recov. RPD 

101 98 3.0 79·116 15 
98 96 2.7 81·112 15 
97 95 2.7 83·113 15 
99 97 2.0 85·112 15 

Calcul~tions are performed before rounding to avoid round-~ff errors in calculated results. 

II-28 



QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory 
Sample NLUnber QC Matrix 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

056503-0001-SA 
056503-0002-SA 
056503·0003-SA 
056503-0004-SA 
056503-0004-DU 
056503-0005-SA 
056503-0006-SA 
056503-0007-SA 
056503-0007-MS 
056503-0007-SD 
056503-0008-SA 
056503·0009-SA 
05-6503-0010- SA 
056503:0011-EB 

- SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
AQUEOUS 

QC Category 

8015M·D·S 
8015M-D-S 
8015M·D-S 
8015M·D-S -
8015M·D·S 
8015M·D·S 
8015M·D·S 
8015M·D·S 
8015M·D-S 
8015M-D-S 
8015M-D-S 
8015M·D·S 
8015M·D·S 
8015M-D·A 
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QC Lot Number 
(DCS) 

13 AUG 97-01 
13 AUG 97-01 
13 AUG 97·01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 

Environmental 
Services 

QC Run Number 
(SCS/BLANK) 

13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97·01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97-01 
13 AUG 97·01 
13 AUG 97-01 
13 AUG 97-01 



DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 

Category: 8015M-D-S 
Matrix: SOIL 
QC Lot: 13 AUG 97-01 
Concentration Units: mg/kg 

Diesel Range Organics 

Category: 8015M-D-A 
Matrix: AQUEOUS 
QC Lot: 13 AUG 97-01 
Concentration Units: mg/L 

Djeser Range Organi~s 

C-oncentration 
Spiked Measured 

DCS1 DCS2 AVG 

lA!\ ~uanterra 
Environmernal 
Services 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limits 

20.0 22.8 22.4 22.6- 113 70-132 1.8 21 

0.500 0.170 0 .194 -- 0 .182 36 29-129 13 40 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 

Category: 8015M-D-S 
Matrix: SOIL 
QC Lot: 13 AUG 97-01 QC Run: 
Concentration Units: mg/kg 

o-Terphenyl 

Category: 8015M·D·A 
Matrix: AQUEOUS 
QC Lot: 13 AUG 97-01 QC Run: 
Concentration Units: mg/L 

o-Terp}lenyl 

Concentration 
Spiked Measured 

13 AUG 97-01 

0.800 0.812 

13 AUG 97-01 

0.0200 0.0169 

lj)'\ 
~uanterra 

Environ men'!: .. : 
Services 

Accuracy(%) 
scs Limits 

102 72-133 

84 63·130 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ vuanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC 

Analyte Result Units 
Reporting 

Limit 

Test: 8015M-DRO-FID-S 
Matrix: SOIL 
QC Lot: 13 AUG 97-01 QC Run: 13 AUG 97-01 

Diesel Range Organics ND mg/kg 4.0 

Test: 8015M-DRO-FID-S 
Matrix: SOIL 
QC Lot: 13 AUG 97-01 QC Run: 13 AUG 97-01 

Diesel Range Organics ND mg/kg 4.0 

Test: 8015M-DRO-FID-A 
Matrix: AQUEOUS -

QC Lot: 13 AUG 97-01 QC Run: 13 AUG 97-01 

Diesel Range Organics ND mg/L 0.10 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Semivolatile Organics by GC 
Project: 056503 

Category: 8015M·D·S Diesel Range Organics in Solid Samples 
Matrix: SOIL 
Sample: 056503·0007 
MS Run: 13 AUG 97·01 
Units mg/kg Units Qualifier: Wet wt. 

Concentration 

#A)\ 
~uanterra 

Environm~tal 
Services 

Sample 
Result 

MS 
Result 

MSD 
Result 

Amount Acceptance 
Spiked XRecovery XRPD Limit 

Analyte MS/MSD MS MSD Recov. RPD 

Diesel Range Organics ND 17.2 17.3 20.0 86 86 0.6 70-132 21 

ND = Not Detected 

Calcul~tions are performed before rounding to avoid round-off errors in calculated results. 
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U.S. GEOLOGICAL SURVEY, WATER A' JRCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQlh .. ~T/CHAIN OF CUSTODY /lof3J 
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Deli~f~:lhipGb~ \ol~'fa-\-

Airbill Number 

~ 
SWMU-70 3lf-3656g5<f~ 

Team Leader Sampling Status ~Done D Continuing 
ll Fred Gebhardt 

p Sample Sample Sample No. of 
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

y% SOIL 2 
~ 

Diesel Range Organics by SW8015M, BTEX by EY~.vi'<'o~lh\~a.l ~~le o~tta HOLEJ.j6.S SW8020, and Soil Moisture, by D2216 

~1- I 

L\ 0130 l-\OLE1(~5 If ,, * ,, II 

-4 

* 
CoV\~~\.~~oo \Nl,~ 

-4 

~oLt:1(50 I ,, I\ 
~ l\ l\ \0 l\. It 

b V.e(J sc~eent~ 
I' I 

~aLE1(1o 
~ ! 

\\ \l~ " " 
II , t 

' 
I 

*-
I 

\~b ~OLE1(--=J.O " ,, ,, I\ " 
Additional Comments 

* 6T EX .\~'fs ~ v lqJs - s~ \)q_ \(a±~ <.cc> \e.'< w/ se.o.\ V\o. 0 8' 2 '39 Lt. a. 'I( e. \\1\. ~ 
CHAIN OF CUSTODY RECORD ' LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory Seal Intact upon Receipt 

~J>..fr5\ \(; o.d ftl pecJe\(q( E~~o ~~~":t 
Quanterra Environmental Lab 

DYes 0No 

otoc 4955 Yarrow Street Condition of Contents 

Arvada, CO 80002 
I 

' --...-

>~a ~,4, 07~ 
ph: (303) 421-6611 Contents Temperature 

I'-' ~ Attention: Lindsay Breyer 
Laboratory Project Number 

·-



~ 

~ 
" l~ 

·,-

H 
H 
I 
w 
U1 

'' 

_..... 
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PACKING AND SHIPPING DETAILS 
I 

Cannon Air Force Base (463536006) 
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0 Yes 0No 

~ z?~- 4955 Yarrow Street Condition of Contents 

. Arvada, CO 80002 
I 

....... u ph: (303)421-6611 Content~ Temperature 

Attention: Lindsay Breyer Laboratory Project Number 

- -- -- ---
---------- - -----



U.S. GEOLOGICAL SURVEY, WATER R JRCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REOlJa....ciT/CHAIN OF CUSTODY 

__ ,..-

J&3j 
Project Name & Number PACKING AND SHIPPING DETAILS ! 

, Cannon Air Force Base (463536006) 
Packed and Sealed for Shipping by Seal Number 

Sampling Location Delivered td Shipper by Airbill Number 

SWMU-70 ; 

Team Leader Sampling Status D Done D Continuing 
Fred Gebhardt 

Sample Sample Sample No. of 
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

o/o/a 
SOIL 2 * Diesel Range Organics by SW8015M, BTEX by tV\.v~vo~W\~Y\tQ.( ~k\p(c.. \ ~:l-0 'r\OL£ ':J./ II 0 SWH020, and Soil Moisture, by 02216 

i 

~1 

y~ Ef (A'-~~~ .4:: t\e\~ * DRo@wrot~ 4 \~)\f)<QwtaJ: ~Ft·et{ o%~0 
B\C\V\K 

~G 5 Qc 
~1- B\et~K 

-

. T '~""'~, + 
~' c x0w~c~oj r-i~lJ Qc ,, 

\\ 
~\o.V\\( 

II 3 
! 

' 
I 

I 

I \ 

I 

Additional Comments 

CHAIN OF CUSTODY RECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory Seal Intact upon Receipt 

~~ ~~. 
Quanterra Environmental Lab 

0 Yes 0No 

I 4955 Yarrow Street 
Condition of Contents 

. ~) -y~ 05"'~ 
Arvada, CO l.W002 

~ -u I 

ph: (303) 421-6611 Content~ Temperature 

Attention: Lindsay Breyer Laboratory Project Number 



Sample Checklist 

Project#: ~W"S 

fJliuanterra 

Date/Time Received:----'~,.:;.-;_t/_.2~o:::.-__.1~7 ________ _ 

Company Name & Sampling Site:--..tf.J.='=-6..._$;....._ ________________ _ 

*Cooler #(s): / 
4 -/~/ ~ 

Temperatures: ~ _ '-" ----

. Unpacking & Labeling Check Points: 

NIA 6 ~ 
1. Radiation checked, record if reading > 0.5 mR/hr. <------~mRfhr) 

.e:la 2. Cooler seals intact. 

.>4"' a 3. Chain of custody present. 

a JZJ 4. Bottles broken and/or are leaking, comment if yes.-

I PHOTOGRAPH BROKEN BOTTLES 

;;?('a 

/a .. a 
am 

5. Containers labeled, comment if no. 

6. pH of all samples checked and meet requirements, note exceptions. 

7. Chain of custody includes "received by" and "relinquished" by signatures. 

dates, and times. 

er 
~ 

12( 
y{ 

a 

a 
a 
a 
a 
a 
a 
d' 
a 
a 

8. Receipt date(s) > 48 hours past the collection date(s)? If yes, notify PA/PM. 

9. Chain of custody agrees with bottle count. comment if no. 

l 0. Chain of custody agrees with labels, comment if no. 

11. VOA samples filled completely, comment if no. 

a 12. VOA bottles preserved, check for labels. 

zf 13. Did samples require preservation with sodium thiosulfate? 

a 14. If yes to #12, did the samples contain residual chlorine? 

a 15 .. Sediment present in "D," dissolved, bottles. 

~ 16. Are analyses with short holding times requested? 

a 17. Is extra sample volume provided forMS, MSD or matrix duplicates? 

.er 18. Multiphase samples present? If yes, comment below. 

rzf 19. Any subsampling for volatiles? If yes, list samples. 

PHOTOGRAPH MULTIPHAS£ SAMPLES I 

a" a 20. Clear picture taken, labeled, and stapled to project folder. 

Ja"" a a 21. Subout COC signed and sent with samples to bottle prep?····~·· 

.zf a 22. Was sample labeling double checked? 

Initials 

£6 
1 

J 

w 
Comments: Include action taken to resolve discrepancies/problems. Include a hard copy of e-mail or use extra paper if 

more space is needed. (i) Z c:rP :3 ~ A#" rtt>SW(, rf-EH.#~v;:(I{Ff') 

-5ttP/~~ . 

Initials: 

\\QAJI.VCOOIII'tJB1.1C\QA\f0JtMS\SMPCHCIC2. II-37 
Revision 3.4 ·July II, 1997 



j,., 

APPENDIX III 

Field Data 



Sample container and preservation requirements 

.j 

~ 

• Parameters and methods Bottle Size and Type Preservatives 

Soil-gas: Benzene, Toluene, One-liter SUMMA Q9 None 
Ethylbenzene, and Xylenes canister 
(BTEX), and Total Volatile 
Petroleum Hydrocarbon 
(TVPH) by T0-3 

Soil: Benzene, Toluene, 125 ml wide-mouth glass jar None, Chilled 
Ethylbenzene, and Xylenes 
(BTEX) by SW8020 

Soil: Diesel Range Organics 250 ml wide-mouth glass jar None, Chilled 
(DRO) by SW8015M; Soil 
moisture by D2216 
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