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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-Oil/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-gallon 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 performed 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 Jocations 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 a MP 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 collected 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 TO-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-
Jected 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 (Ogallala 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) The 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 headspace
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



Moisture by D2216 (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 DRO 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.
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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

[0,, 0xygen; CO,, carbon dioxide; PID, photoionization detector; %, percent; ppm, parts per million; pug/L, micrograms per liter; >, greater than;

<, less than}
Portable gas_
chromatograph
Vapor monitoring point- 0, CO, PID Ethylbenzene Xylene
Depth (feet) (%) (%) (ppm) (hg/L) (Mg /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-70, 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 soi
(Oil/Water Separator

1-gas samples from the vent well (VW), and vapor monitoring point wells MPA-5 and MPC-50 at SWMU #70
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; g, sample has gas chromatograph/flame
jonization detector characteristics for which reliable identification of a product could not be achieved]

Analyte, Method, and Unit

Total volatile

petroleum
Benzene, TO-3, Toluene, TO-3, Ethylbenzene, TO-3, Xylenes, {total) hydrocarbons,

! ppmv ppmv ppmv TO-3, ppmv TO-3, ppm

Sample location

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 g 2.2
MPA-5 ND 0.042 ND 0.042 ND 0.042 0.068 0.042 24 g 2.1

MPC-50 ND 1.7 11 1.7 13 1.7 31 1.7 1,600 g 84
AMBIENT 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 1and 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; pg/kg, micrograms per kilogram; --, no data]

Portable gas chromatograph*

Auger Depth PID
hole (feet) (ppm) Tolygne  Etmyibgpzene WSS
1 3.5 0.5 _— - -
1 5.0 - 0.0 .0 0
1 6.5 -- 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 -- -- --
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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--Continued

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

Portable gas chromatograph*

Auger Depth PID

hole (feet) (ppm) Totygae  Ethyibgnzeme  Hygm
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 -- -- --
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 -- -- --

y 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; pg/kg, micrograms per kilogram; --, no data]

Portable gas chromatograph*

Auger Depth PID

(£eet) (ppm) Tolyene  Ethylbgpzene  Xylene
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.



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

[Mg/kg, micrograms per kilogram; mg/kg, milligrams per kilogram; %, percent; RL, reporting limit; ND, not detected; 1, sample resembles a hydrocarbon product
occuring within the n-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; --,

no data]}
Analyte, Method, and Unit
Diesel Range
Benzene, SW8020, Toluene, SW8020, |Ethylbenzene, SW8020, Xylenes, (total) Organics, SW8015M, Soil moisture,
Auger hole/Depth ug/kg ug/kg ng/kg SW8020,pg/kg mg/kg D2216, %
(feet below ground surface)

Result RL Result RL Result RL Result RL Result RL Result RL
HOLE-1/6.5 ND 5.0 ND 5.0 ND 5.0 ND 5.0 9.3 1g 4.0 10 0.10
HOLE-1/25 ND Gb 1,000 ND Gb 1,000 ND Gb 1,000 ND Gb 1,000 1,600 tlgb 80 11 0.10
HOLE-1/50{Secondary column test) ND tb 2,500 ND tb 2,500 7,400 tvb 2,500 67,000 tvb 2,500 2,300 tlgb 80 8.1 0.10
HOLE-1/70 ND 5.0 ND 5.0 ND 5.0 ND 5.0 ND 4.0 3.2 0.10
HOLE-1/70 (Duplicate) ND 5.0 ND 5.0 ND 5.0 ND 5.0 ND 4.0 3.3 0.10
HOLE-1/110 ND 5.0 ND 5.0 ND 5.0 ND 5.0 ND 4. 5.1 0.10
HOLE-2/6 ND 5.0 ND 5.0 ND 5.0 ND 5.0 ND 4.0 11 0.10
HOLE-2/25 ND 5.0 ND 5.0 ND 5.0 ND 5.0 ND 4.0 9.7 0.10
HOLE-2/50 ND 5.0 ND 5.0 5.0 ND 5.0 ND 4.0 6.5 0.10
HOLE-2/70 ND 5.0 ND 5.0 - 5.0 ND 4.0 3.3 0.10
HOLE-2/110 ND 5.0 ND 5.0 4.0 4.4 0.10
EQUIPMET BLANK, mg/L ND 0.50 ND 0.50 0.10 -- --
TRIP BLANK, mg/L ND 0.50 ND 0.50 -- - --




APPENDIX 1

Analytical Results from Quanterra Environmental Services Laboratory
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Environmental
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NARRATIVE
On July 23, 1997, Quanterra Environmental Services, City of Industry received four air ;amples from the
U.S. Geological Survey. —

This report presents the analytical results as well as supporting information 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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Client ID, including matrix, date and time sampled,
and the date received for all samples in the project.

Sample Analysis Results Sheets

Lists sample results, test components, reporting
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)

Duplicate Control Sample Report

Percent recovery and RPD results, with acceptance
limits. for the laboratory duplicate control samples
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.

Laboratory Control Sample Report

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

Matrix Spike/Matrix Spike Duplicate Report

Percent recovery and RPD results for matrix-
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 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 QC Run Preparation Batch
EB Equipment Blank QC Category LIMs QC Category
FB Field Blank QC Lot DCS Batch
FD Field Duplicate ND Not Detected at or above the
“ reporting limit expressed
IDL Instrument Detection Limit " QC Matrix Matrix of the laboratory
(Metals) control sample(s)
LCS Laboratory Control Sample || RL Reporting Limit
MB Method Blank lloc Quality Control
MDL Method Detection Limit I[ sA Sample
MS Matrix Spike SD Spike Duplicate
RPD Relative Percent Difference TB Trip Blank
ppm (part-per- | mg/L or mg/kg (usually) |§ ppY (part-per- ug/L or ug/kg (usually)
million) billion)
QUAL Qualifier flag DIL Dilution Factor
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SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS

The Sample Description Informatior; 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
sequentiall&. 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.

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
056353-0003-5A
056353-0004-5SA

Quanterra

Environmén.l
Services

— SAMPLE DESCRIPTION INFORMATION s
- for
U.S. Geological Survey

Client ID

MPA5-0797
MPC50-0797
VW-0797

AMBIENT BLANK-0797

Matrix

AIR
AIR
AIR
AIR

Sampled Received
Date Time Date

21 JUL 97 13:15 23 JuL 97
21 JUL 97 13:32 23 JuL 97
21 JuL 97 13:50 23 JUL 97
21 JuL 97 14:30 23 JuL 97
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ANALYTICAL TEST REQUESTS Page 1 of 1
-for
U.S. Geological Survey
Lab ID: Group Custom
056353 Code Analysis Description Test?
0001 - 0004 A T0-3 - BTEX N
TO-3 - TVPH by GC N

1-7
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ANALYTICAL RESULTS

-~ The analytical results for this project are presented in the following data tables. Each dat: 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 screeming 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 appropniate.
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 indicatioﬁ of the affect of
the sample matrix on the performance of the method.
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T0-3 - BTEX
Method T0-3
Client Name: U.S. Geological Survey -
Client ID:  MPA5-0797 —
Lab ID: 056353-0001-SA
Matrix: AIR Sampled: 21 JUL 97 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JUL 97
- Reporting
Parameter Result Units - Limit
Benzene ND ppmv 0.042
Toluene ‘ ND ppmv 0.042
Ethylbenzene ND ppmv 0.042
Xylenes (total) 7 0.068 ppmv 0.042

Dilution factor is 2.1. Al1 results and 1limits are corrected for dilution.

ND = Not Detected
Reported By: JKITTLESON ~ Approved By: DMAI

I-9
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T0-3 - BTEX
Method T0-3
Client Name: U.S. Geological Survey - i
Client ID: MPC50-0797
Lab ID: 056353-0002-SA -
Matrix: AIR Sampled: 21 JUL 97 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 - Analyzed: 30 JUL 97
Reporting
Parameter Result Units Limit
Benzene ND ppmv 1.7
Toluene 11 ppmv 1.7
Ethylbenzene 13 ppmv 1.7
Xylenes (total) 31 ppmv 1.7

Dilution factor is 84. A1l results and limits are corrected for dilution.
ND = Not Detected | i
Reported By: JKITTLESON Approved By: DMAI

I-10
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Client Name: U.S. Geological
Client ID: VW-0797

Lab ID: 056353-0003-SA
Matrix: AIR

Authorized: 28 JUL 97

Parameter

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Survey

T0-3 - BTEX -
Method T0-3

-Sampled: 21 JUL 97
Received: 23 JUL 97

Resuit

ND
0.16
0.26
0.66

Units -

ppmv

ppmv
ppmv

Quanterra

Environmental
Services

Prepared: NA
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.

ND = Not Detected
Reported By: JKITTLESON

Approved By:

I-11
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T0-3 - BTEX
Method TO-3
Client Name: U.S. Geological Survey - .
Client ID:  AMBIENT BLANK-0797
Lab ID: 056353-0004-SA _. ‘
Matrix: AIR Sampled: 21 JUL 97 Prepared: NA
- Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JUL 97
Reporting
Parameter Result Units Limit
Benzene ND ppmv 0.042
Toluene ND -ppmv 0.042
Ethylbenzene ND ppmv 0.042
Xylenes (total) ND ppmv 0.042

Ditution factor is 2.1. All results and limits are corrected for dilution.
ND = Not Detected A ]
Reported By: JKITTLESON Approved By: DMAI

I-12
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TO-3 - TVPH by GC -
Method TO-3
Client Name: U.S. Geological Survey .
Client ID: MPA5-0797 -
Lab ID: 056353-0001-SA
Matrix: AIR Sampled: 21 JUL 97 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JUL 97
- Reporting
Parameter Result Units - Limit

TVPH as Gasoline 24 ppm 2.1 q

Dilution factor is 2.1. Al1 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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TO-3 - TVPH by GC
Method TO-3

Client Name: U.S. Geological Survey i
Client ID: MPC50-0797
Lab ID: 056353-0002-SA —.
Matrix: AlIR Sampied: 21 JUL 97 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JuL 97

Reporting
Parameter Result Units Limit
TVPH as Gasoline 1600 ppm 84 q

Dilution factor is 84. All results and 1imits 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: OMAI
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TO-3 - TVPH by GC -
Method TO-3
Client Name: U.S. Geological Survey .
Client ID: VW-0797 -
Lab ID: 056353-0003-SA
Matrix: AIR Sampled: 21 JUL 97 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JUL 97
- Reporting

Parameter Result Units - Limit
TVPH as Gasoline 35 ppm 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: DMAI
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TO-3 - TVPH by GC

Method T0-3
Cliegt 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 Units
TVPH as Gasoline ND ppm

Q))uanterra

Environmental
Services

Prepared: NA
Analyzed: 30 JUL 97

Reporting
Limit

2.1

Dilution factor is 2.1. Al1l results and 1imits are corrected for dilution.

ND = Not Detected
Reported By: JKITTLESON Approved By: DMAI

I-16
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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 Prepared: NA
Authorized: 28 JUL 97 Received: 23 JUL 97 Analyzed: 30 JUL 97
N Reporting
Parameter Result Units - Limit

TVPH as Gasoline ND ppm 2.1

Dilution factor is 2.1. A1l results and limits are corrected for dilution.
ND = Not Detected
Reported By: JKITTLESON Approved By: DMAI

I-17
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NARRATIVE

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 information 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.

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 matnix
interferences or the presence of target analytes above the linear range of the GC instrument. Reporting
limits were raised accordingly. As a result of the dilutions, the a,a,a-trifluorotoluene surr;Jgatc 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-terpheny! surrogate is reported as “NC” for samples 056503-0002-SA and -0003-SA. Dilutions
pérformcd on the samples due to high target analyte concentrations reduced the surrogate compound to less

than detectable 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 (GC/MS methods) are described
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above. Other footnotes are used with specific tests; for exa;nple, footnotes used with the GC/FID
Petroleum Hydrocarbon methods to indicate (in the analysts judgment) the product that appears to be
present. Fiﬁa.lly, there are a number of general qualifiers that serve to identify problems&and_p_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 1/5 of the reporting limut
for GC/MS Volatiles, 1/10 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 which 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 there is uncertainty about the quantiation of an analyte, this footnote may 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.

I-21
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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 ﬁl_rst analyte but
pertains to all analytes determined by the method.

T Preferred values unless footnoted on secondary column test.

This footnote is used with GC tests to indicate the primary column results. The footnote will be listed only
for the first compound but pertains to all analytes determined by the method. It is used in conjunction the

footmote V.
v Secondary column result is the preferred value.

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

column is preferred over the primary column result and pena.iﬁs only to the indicated compound.

I-22
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LIMs Reportf Key

Section

Description®

Cover Lernter

Signature . .ge, report narrative as applicable.

Sample Description Information

Tabulared <ross-reference berween the Lab ID and
Client ID, including marrix, date and time sampled,
and the date received for all samples in the project.

Sample Analysis Results Sheets

Lists sample resuits, test components, reporting
limits,-dates prepared and anaiyzed. and any data
qualifiers. Pages are organized by test.

QC LOT Assignment Report

Cross-reterence between lab IDs and applicable QC
batches (DCS, LCS, Blank, MS/SD, DU)

Duplicate Control Sample Report

Percentrecovery and RPD resuits, with acceptance
limits, for the laboratory duplicate control samples
for each test are tabulated in this report. These are
measures of accuracy and precision for each test.
Acceprance limits are based upon laboratory
historical data.

Laboratory Control Sample Report

Percent recdvery results for a singie Laboratory
Conrrol Sample (if applicable) are tabulated in this
report, with the applicable acceptance limits for
each test.

Marrix Spike/Martrix Spike Duplicate Report

Percent recovery and RPD resuits for mamx-
specific QC samples and acceprance limits. where
applicabie. This report can be used to assess matrix
effects on an analysis.

Singie Control Sampie Report

A mabulation of the surrogate 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 n— Abbreviation Term
DCS Duplicate Control Sample JrMSD Matrix Spike Duplicate
DU Sample Duplicate QC Run Preparatdon Barch
EB Equipment Blank QC Category LIMs QC Category
FB Field Blank QC Lot DCS Batch
FD Field Duplicate ND Not Detected at or above the

reporting limit expressed
DL Instrument Detection Limit QC Matrix Matrix 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 ug/kg (usually)
million) billion)
QUAL Qualifier flag - “ DIL Dilution Factor

N:AWORD\REPKEY DOC
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SAMPLE DESCRIPTION INFORMATION/ANAI:-YTICAL TEST REQUESTS

Sample Description Information

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
sequeﬁﬁally. 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.

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.

I-24
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SAMPLE DESCRI?TION INFORMATION <
- or
U.S. Geological Survey -
Sampled Received
Lab ID Client ID Matrix Date Time Date
056503-0001-SA HOLE 1/6.5 SOIL 07 AUG 97 08:40 12 AUG 97
056503-0002-SA HOLE 1/25 SOIL 07 AUG 97 09:30 12 AUG 97
056503-0003-SA HOLE 1/50 SOIL 07 AUG 97 11:10 12 AUG 97
056503-0004-SA HOLE 1/70 SOIL 07 AUG 97 12:35 12 AUG 97
056503-0004-DU HOLE 1/70 SOIL — 07 AUG 97 12:36 12 AUG 97
056503-0005-SA HOLE 1/110 SOIL 07 AUG 97 14:55 12 AUG 97
056503-0006-SA HOLE 2/6 SOIL _ 08 AUG 97 08:15 12 AUG 97
056503-0007-SA HOLE 2/25 SOIL 08 AUG 97 09:10 12 AUG 97
056503-0007-MS HOLE 2/25 SOIL 08 AUG 97 09:10 12 AUG 97
056503-0007-SD HOLE 2/25 SOIL 08 AUG 97 09:10 12 AUG 97
056503-0008-SA HOLE 2/50 SOIL 08 AUG 97 10:15 12 AUG 97
_ 056503-0009-SA HOLE 2/70 SOIL ~08 AUG 97 11:20 12 AUG 97
056503-0010-SA HOLE 2/110 SOIL 08 AUG 97 13:20 12 AUG 97
056503-0011-EB EQUIPMENT BLANK AQUEOUS 07 AUG 97 08:20 12 AUG 97
056503-0012-TB TRIP BLANK AQUEQUS 07 AUG 97 08:20 12 AUG 97
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B ANALYTICAL TEST REQUESTS Page 1 of 1
or :
U.S. Geological Survey
Lab ID: Group Custom
056503 Code Analysis Description ) Test?
0001 - 0010 A Percent Water: ASTM D2216 N
Extractable Petroleum Hydrocarbons N
Prep - Hydrocarbons by GC N
Benzene, Toluene, Ethyl Benzene and Xylenes N
(BTEX)
Benzene, Toluene, Ethyl Benzene and Xylenes N
) i (BTEX)-2nd column -~
0011 B Extractable Petroleum Hydrocarbons N
Prep - Hydrocarbons by GC N
Benzene, Toluene, Ethyl Benzene and Xylenes N
_ (BTEX)
Benzene, Toluene, Ethyl Benzene and Xylenes N
(BTEX) - 2nd Column
0012 C Benze?ng;o1uene. Ethyl Benzene and Xylenes "N
)
Benzene, Toluene, Ethyl Benzene and Xylenes N

(BTEX) - 2nd Column
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ANALYTICAL RESULTS

The analytical results for this project are presented in the following data tables. Each ddia table includes
sample identification information, and when available and appropnate, dates sampled, received,‘;uthohzed,
prepared and analyzed. The authorization date is the date when the project was defined by the client such

" thar 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 prep;red 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

o~

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 -
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Lab-ID: 056503-0001-SA -

Matrix SOIL Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 . Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 5.0 T

Toluene h ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND _ug/kg 5.0

Surrogate Recovery i Limits

a.a,a-Trifluorotoluene 95 X 84-111

Dilution factor is 1.0. A1l results and 1imits 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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Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) é?ﬁii:me"“”
Method 8020

Client Name: U.S. Geological Survey
Client ID: HOLE 1/25 ‘
Lab.ID: 056503-0002-SA
Matrix SOIL Sampled: 07 AUG 97 Prepared: NA -
Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 13 AUG 97

, Reporting
Parameter Result _Units Limit
Benzene ND ug/kg - 1000 TG
Toluene ND ug/kg 1000
Ethylbenzene ND ug/kg ~1000
Xylenes (total) ) ND ug/kg 1000
Surrogate Recovery » Limits
a,a,a-Trifluorotoluene NC 4 77-118
Dilution factor is 20. A1l results and limits are corrected for dilution.

G = Reporting 1imit raised due to the matrix of the sample.

T = Preferred values unless footnoted on secondary column test.
NC = Not Calculated. calculation not applicable.

ND = Not Detected

Reported By: Shawn Hadley "~ Approved By: Lynn S. Calvin
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Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) Services
Method 8020

C11ent'Name: U.S. Geological Survey

Client ID: HOLE 1/50 - ‘

Lab-ID: 056503-0003-SA -

Matrix SOIL Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 _ Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 2500 Tt

Toluene ND ug/kg 2500

Ethylbenzene 19000 ug/kg 2500

Xylenes (total) 120000 - ug/kg 2500

Surrogate Recovery ) Limits

a.a,a-Trifluorotoluene NC . X 77-118

Dilution factor is 50. A1l results and 1imits 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.

ND = Not Detected

Reported By: Shawn Hadley Approved By: Lynn S. Calvin
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Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX)-2nd column Services

Method 8020

Client Name: U.S. Geological Survey

Client ID: HOLE 1/50

Lab ID: 056503-0003-SA

Matrix SOIL
Authorized: 12 AUG 97

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes (total)
Surrogate

a,a,a-Trifluorotoluene

Dilution factor is 50.

t = Sample diluted due to the concentration of target compounds.

Sampled: 07 AUG 97
Received: 12 AUG 97

Result Units
ND ug/kg -
ND ug/kg
7400 ug/kg
67000 ‘ug/kg
Recovery
NC . X

£

Prepared: NA __
Analyzed: 13 AUG 97

Reporting

Limit
2500 t
2500
- 2500 v
2500 ' v
Limits

77-118

All results and limits are corrected for dilution.

V = Secondary column result is the preferred value.
NC = Not Calculated, calculation not applicable.

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.ID: 056503-0004-SA

‘ )
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r

Matrix SOIL Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 . Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 5.0 T

Toluene ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND _ ug/kg 5.0

Surrogate Recovery ) Limits

a,a,a-Trifluorotoluene 94 X 84-111

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected
Reported By: Shawn Hadley

I-32
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Client Name: U.S. Geological Survey

Client ID: HOLE 1/70

Lab D: 056503-0004-DU

Matrix SOIL
Authorized: 12 AUG 97

Parémeter
Benzene
Toluene
Ethylbenzene
Xylenes (total)
Surrogate

a,a.a-Trifluorotoluene

Dilution factor is 1.0.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected

Reported By: Shawn Hadley

BTEX by Method 8020

Method 8020

Sampled: 07 AUG 97
Received: 12 AUG 97

Result

ND
ND
ND
ND

Recovery

95

7Un1ts

ug/kg -

ug/kg
ug/kg
_ug/kg

Quanterra

Environmental
Services

£

Prepared: NA —-
Analyzed: 13 AUG 97

Reporting
Limit

Limits
84-111

A1l results and limits are corrected for dilution.

Approved By: Lynn S. Calvin
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BTEX by Method 8020
Method 8020

C]ient‘Name: U.S. Geological Survey
Client ID: HOLE 1/110 -

I-34

N
Q/{uanterra

. N
Environmemial
Services

S

-Lab ID: 056503-0005-SA -

Matrix SOIL Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 . Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 5.0 T

Toluene h ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND . ug/kg 5.0

Surrogate Recovery ) Limits

a,a,a-Trifluorotoluene 95 X 84-111

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

T = Preferred values unless footnoted on secondary column test. .

ND = Not Detected

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



- Client Name: U.S. Geological Survey

Client ID: HOLE 2/6

Lab"ID: 056503-0006-SA

Matrix SOIL
Authorized: 12 AUG 97

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes (total)
Surrogate

a.a.a-Trifluorotoluene

Dilution factor is 1.0.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected

Reported By: Shawn Hadley

BTEX by Method 8020

Method 8020

Sampled: 08 AUG 97
Received: 12 AUG 97

Result

Recovery
96

Units

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

Quanterra

Environmental
Services

x

Prepared: NA ——
Analyzed: 13 AUG 97

Reporting
Limit
5.0 T
5.0
5.0
5.0
Limits
84-111

A1l results and limits are corrected for dilution.

Approved By: Lynn S. Calvin

I-35



BTEX by Method 8020
Method 8020

C1ient'Name: U.S. Geological Survey
Client ID: HOLE 2/25 -

N
Q//uanterra

Environmental
Services

£

L1ab-ID: 056503-0007-SA -

Matrix SOIL Sampied: 08 AUG 97 Prepared: NA

Authorized: 12 AUG 97 — Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene - ND ug/kg 5.0 T

Toluene ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND - ug/kg 5.0

Surrogate Recovery ) Limits

a,a,a-Trifluorotoluene 95 % 84-111

Dilution factor is 1.0. A1l results and 1imits 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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- Client Name: U.S. Geological Survey

Client ID: HOLE 2/50

Lab.ID: 056503-0008-SA

Matrix SOIL
Authorized: 12 AUG 97

Parameter
Benzene
Toluene
Ethyibenzene
Xylenes (total)
Surrogate

a,a,a-Trifluorotoluene

Dilution factor is 1.0.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected

Reported By: Shawn Hadley

BTEX by Method 8020

Method 8020

Sampled: 08 AUG 97
Received: 12 AUG 97

Result
ND
ND

ND
ND

Recovery
94

Units

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

1)
Quanterra

Environmental
Services

£
Prepared: NA —_
Analyzed: 13 AUG 97

Reporting
Limit
5.0 T
5.0

5.0
5.0

Limits
84-111

A1l results and limits are corrected for dilution.

Approved By: Lynn S. Calvin
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BTEX by Method 8020
Method 8020

Client Name: U.S. Geological Survey
Client ID: HOLE 2/70

- 1)
Quanterra

Environmerita)
Services

)

Lab-ID: 056503-0009-SA -

Matrix SOIL Sampled: 08 AUG 97 Prepared: NA

Authorized: 12 AUG 97 _ Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 5.0 T

Toluene - ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND ug/kg 5.0

Surrogate Recovery Limits

a.a,a-Trifluorotoluene 94 b1 84-111

Dilution factor is 1.0. A1l 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

Client Name: U.S. Geological Survey
Client ID: HOLE 2/110

Method 8020

PYuanterra

Environmental
Services

Lab ID: 056503-0010-SA

Matrix SOIL Sampled: 08 AUG 97 Prepared: NA

Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 13 AUG 97
Reporting

Parameter Result Units Limit

Benzene ND ug/kg 5.0 T

Toluene ND ug/kg 5.0

Ethylbenzene ND ug/kg 5.0

Xylenes (total) ND ug/kg 5.0

Surrogate Recovery Limits

a,a,a-Trifluorotoiuene 95 X 84-111

Dilution factor is 1.0. A1l results and limits are correéied for dilution.

ND = Not Detected
Reported By: Shawn Hadley

-T = Preferred values unless footnoted on secondary column test.

Approved By: Lynn S. Calvin
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Quanterra

Environmental

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

Method 8020

Client Name: U.S. Geological Survey
Client ID: EQUIPMENT BLANK —

[N

Lab-ID: 056503-0011-EB -

Matrix AQUEOUS Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 - Received: 12 AUG 97 Analyzed: 12 AUG 97
Reporting

Parameter Result Units Limit

Benzene . ND ug/L 0.50 T

Toluene ND ug/L 0.50

Ethylbenzene ND ug/L 0.50

Xylenes (total) ND -ug/L 0.50

Surrogate Recovery Limits

a,a,a-Trifluorotoluene 91 X 82-112

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected ]

Reported By: Dan Appelhans Approved By: Lynn S. Calvin
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)
@uanterra

Environmental

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

Method 8020

- Client Name: U.S. Geological Survey
Client ID: TRIP BLANK

)

Lab <D: 056503-0012-TB

Matrix AQUEQUS Sampled: 07 AUG 97 Prepared: NA

Authorized: 12 AUG 97 - Received: 12 AUG 97 Analyzed: 12 AUG 97
: Reporting

Parameter Result Units Limit

Benzene ND ug/L 0.50 T

Toluene ND ug/L 0.50

Ethylbenzene ND ug/L 0.50

Xylenes (total) . ND ug/L 0.50

Surrogate ) Recovery Limits

a.a,a-Trif]uoroto]uene 90 b4 82-112

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

T = Preferred values unless footnoted on secondary column test.

ND = Not Detected

Reported By: Dan Appelhans Approved By: Lynn S. Calvin
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1))
Quanterra

Extractable Petroleum Hydrocarbons Environmental
Method 8015 Modified

Client Name: U.S. Geological Survey

Client ID: HOLE 1/6.5 - -

Lab ID: 056503-0001-SA - k

Matrix: SOIL Sampled: 07 AUG 97 Prepared: 13 AUG 97

Authorized: 12 AUG 97 - Received: 12 AUG 97 Analyzed: 14 AUG 97
Reporting

Parameter Result Units Limit

Diesel Range Organics 9.3 mg/kg 4.0 1q

Surrogate Recovery Limits

o-Terphenyl 86 X 72-133

Dilution factor is 1.0. A1l results and 1limits 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.

Repbrtéd By: Bret Collins Approved By: Deborah Street
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Extractable Petroleum Hydrocarbons

)Y
Q/guanterra

Environmental

Services

Method 8015 Modified

Client Name: U.S. Geological Survey

Client ID: HOLE 1/25
Lab-ID: 056503-0002-SA
Matrix: SOIL
Authorized: 12 AUG 97
Parameter

Diesel Range Organics
Surrogate

o-Terphenyl

Dilution factor is 20.

1 = Sample resembles a hydrocarbon product occurring wi
q = This sample has GC/FID characteristics for which reliabl

could not be achieved.

Sampled: 07 AUG 97
Received: 12 AUG 97

S

Prepared: 13 AUG-97
Analyzed: 15 AUG 97

Result _Units Ref?ﬁ?l"g
1600 mg/kg 80 tlq
Recovery Limits

NC % 72-133

‘All results and 1imits are corrected for dilution.

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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1)
Q//uanterra

Environmental

Extractable Petroleum Hydrocarbons

Method 8015 Modified Services
Client Name: U.S. Geological Survey
Client ID: HOLE 1/50 - c
Lab-1D: 056503-0003-SA - )
Matrix: SOIL Sampled: 07 AUG 97 Prepared: 13 AUG 97
Authorized: 12 AUG 97 . Received: 12 AUG 97 Analyzed: 15 AUG 97

Reporting

Parameter Result Units Limit
Diesel Range Organics 2300 mg/kg 80 tlq
Surrogate Recovery Limits
o-Terphenyl NC - X 72-133
Dilution factor is 20. A1l results and limits are corrected for dilution.

1 = Sample resembles a hydrocarbon product occurring within the n-alkane range of C10-C28.
= 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.

Rebortéd By: Bret Collins Approved By: Deborah Street
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Quanterra

Environmental

Extractable Petroleum Hydrocarbons Services
Method 8015 Modified

Client Name: U.S. Geological Survey

Client ID: HOLE 1/70 £

{1ab~1D: 056503-0004-SA

Matrix: SOIL Sampled: 07 AUG 97 Prepared: 13 AUG 97

Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 14 AUG 97
: Reporting

Parameter Result _Units Limit

Diesel Range Organics ND mg/kg - 4.0

Surrogate Recovery Limits

o-Terpheny] ‘ 103 X 72-133

Dilution factor is 1.0. A1l results and 1imits are corrected for dilution.

ND = Not Detected

Reported By: Bret Collins Approved By: Deborah Street
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Quanterra

“
Environmental

Extractable Petroleum Hydrocarbons Services
Method 8015 Modified

Client Name: U.S. Geological Sgrvey

Client ID: HOLE 1/70 : c

tab~1D: 056503-0004-DU -

Matrix: SOIL Sampled: 07 AUG 97 Prepared: 13 AUG 97

Authorized: 12 AUG 97 — Received: 12 AUG 97 Analyzed: 14 AUG 97
Reporting

Parameter Result Units Limit

Diesel Range Organics ND mg/kg 4.0

Surrogate Recovery Limits

o-Terphenyl 98 % 72-133

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

ND = Not Detected
Reﬁortéd By: Bret Collins Approved By: Deborah Street
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(r'/}‘uanterra

Extractable Petroleum Hydrocarbons &,gag""”“”

Method 8015 Modified

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

Lab JD: 056503-0005-SA £

Matrix: SOIL Sampled: 07 AUG 97 Prepared: 13 AUG-97

Authorized: 12 AUG 97 Received: 12 AUG 97 Anaiyzed: 14 AUG 97
Reporting

Parameter Result Units Limit

Diesel Range Organics ND mg/kg - 4.0

Surrogate Recovery Limits

o-Terphenyl ' 93 X 72-133

Dilution factor is 1.0. A1l results and limits are corrected for dilution.

ND = Not Detected

Reported By: Bret Collins ‘ Approved By: Deborah Street
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Extractable Petroleum Hydrocarbons

Method 8015 Modified _

Client Néme: U.S. Geological Survey

4 Client ID:  HOLE 2/6
Lab ID: 056503 -0006- SA
Matrmix: SOIL

Authorized: 12 AUG 97

Parameter
Diesel Range Organics
Surrogate

o-Terpheny]

Dilution factor is 1.0.
ND = Not Detected
Reported By: Bret Collins

Sampled: 08 AUG 97
Received: 12 AUG 97

Result
ND
Recovery
105

Units
mg/kg

Y ()
Q/{uanterra

Environmentai
Services

s
Prepared: 13 AUG 97
Analyzed: 14 AUG 97

Reporting
Limit
4.0
Limits

72-133

A1l results and limits are corrected for dilution.

Approved By{ Deborah Street
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4

(1))
Quanterra

Extractable Petroleum Hydrocarbons 5322:“”"“’
Method 8015 Modified

Client Name: U.S. Geological Survey
Client ID: HOLE 2/25 .
Lab_ID: 056503-0007-SA ®
Matrix: SOIL Sampled: 08 AUG 97 Prepared: 13 AUG-97
Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 14 AUG 97

_ Reporting
Parameter Result _Units Limit
Diesel Range Organics ND mg/kg - 4.0
Surrogate _ Recovery Limits
o-Terpheny] ' 89 B 72-133
Dilution factor is 1.0. A1l results and limits are corrected for dilution.
ND = Not Detected
Reported By: Bret Collins ‘ Approved By: Deborah Street
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“*

Extractable Petroieum Hydrocarbons

Method 8015 Modified

Client Name: U.S. Geological Survey

Client ID: HOLE 2/50

Lab~ID: 056503 -0008-SA

Matrix: SOIL
Authorized: 12 AUG 97

Parameter
Diesel Range Organics
Surrogate

o-Terpheny1

Dilution factor is 1.0.
ND = Not Detected
Reported By: Bret Collins

Sampled: 08 AUG 97
Received: 12 AUG 97

Result
ND

Recovery
84

Units

mg/kg

)Y
Q/{uanterra

. <
Environmenial
Services

£
Prepared: 13 AUG 97
Analyzed: 14 AUG 97
Reporting
Limit
4.0
Limits

72-133

A1l results and limits are corrected for dilution.

Approved B&: Deborah Street
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(1)

wuanterra
Extractable Petroleum Hydrocarbons Environmental
Method 8015 Modified
Client Name: U.S. Geological Survey
Client ID: HOLE 2/70 £
1ab~ID: 056503-0009-SA
Matrix: SOIL Sampled: 08 AUG 97 Prepared: 13 AUG 97
Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 14 AUG 97
- Reporting
Parameter Result _ Units Limit
Diesel Range Organics ND mg/kg - 4.0
Surrogate Recovery Limits
o-Terpheny] ‘ 99 X 72-133
Dilution factor is 1.0. A1l results and limits are corrected for dilution.
ND = Not Detected
Reported By: Bret Collins ) Approved By: Deborah Street
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N
Q/{uanterra

Extractable Petroleum Hydrocarbons észg:"@"”’
Method 8015 Modifigg

C11entAName: U.S. Geological Survey

Client ID: HOLE 2/110 - }

lab.ID: 056503-0010-SA - £

Matrix: SOIL Samplied: 08 AUG 97 Prepared: 13 AUG 97

Authorized: 12 AUG 97 Received: 12 AUG 97 Analyzed: 14 AUG 97
Reporting

Parameter Result Units Limit

Diesel Range Organics ND mg/kg 4.0

Surrogate Recovery Limits

o-Terphenyl 92 % 72-133

Dilution factor is 1.0.
ND = Not Detected
Reported By: Bret Collins

A1l results and limits are corrected for dilution.
Approved B&: 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
Authorized: 12 AUG 97

Parémeter
Diesel Range Organics
Surrogate

o-Terphenyl

Dilution factor is 1.0.
ND = Not Detected
Reported By: Bret Collins

Sampled: 07 AUG 97
Received: 12 AUG 97

Result
ND
Recovery

95

wUm'ts

mg/L

1
(r/}‘uanterra

Environmental
Services

£
Prepared: 13 AUG 97
Analyzed: 18 AUG 97
Reporting
Limit
0.10
Limits
63-130

A1l results and 1imits are corrected for dilution.

Approved By: Deborah Street
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N
Quanterra

Environmental
. Services
General Inorganics
Client Name: U.S. Geological Survey
4 - Client ID: HOLE 1/6.5

Lab ID: 056503-0001-SA — : - y
Matrix= SOIL Sampled: 07 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below

B Test Prepared Analyzed
Parameter Result Qual Dil RL Units -Method Date Date
Water 10 1.0 0.10 X D2216 NA 15 AUG 97
Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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i\
(r/)uanterra

Environmental
Services
General Inorganics
Client Name: U.S. Geological Survey ]
Client ID: HOLE 1/25
Lab ID: 056503-0002-SA .
Matrixs SOIL Sampled: 07 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below
' Test Prepared Analyzed
Parameter Result Qual Dil --- RL Units Method Date Date
Water 11 1.0 0.10 X D2216 NA 15 AUG 97

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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1))
Q/{uanterra

SEnvi.ronm\emal
General Inorganics e
Client Name: U.S. Geological Survey
«  (Client ID: HOLE 1/50

Lab ID: 056503-0003-SA — .
Matrix+ SOIL Sampled: 07 AUG 97 Receivel: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below

B Test Prepared Analyzed
Parameter Result Qual Dil RL Units - Method Date Date
Water 8.1 1.0 0.10 X D2216 NA 15 AUG 97

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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(r‘/}‘uanterra

Environmental
. Services
General Inorganics

x
Received: 12 AUG 97
Analyzed: See Below

Sampled: 07 AUG 97
Prepared: See Below

Client Name: U.S. Geological Survey
Client ID: HOLE 1/70

Lab ID: 056503-0004-SA
Matrix® SOIL

Authorized: 12 AUG 97

Parameter Result Qual

Water | 3.2

Reported By: Jeffrey W. Gillio

, Test Prepared Analyzed
Dil ~RL  Units Method Date Date
1.0 0.10 X D2216 NA 15 AUG 97

Approved By: Tammy Smith
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‘ N\
Quanterra

Environment»/
Services
General Inorganics
Client Name: U.S. Geological Survey
Client ID: HOLE 1/70
Lab ID: 056503-0004-DU — :
Matrix. SOIL Sampled: 07 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below
- Test Prepared Analyzed
parameter Result Qual Dil RL Units Method Date Date
Water 3.3 1.0 0.10 X D2216 NA 15 AUG 97
Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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N

wuanterra
Environmental
Services
General Inorganics
Client Name: U.S. Geological Survey
Client ID: HOLE 1/110
Lab ID: 056503-0005-SA c
Matrixe SOIL Sampled: 07 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below
Test Prepared Analyzed
Parameter Result Qual Dil - RL Units Method Date Date
Water 5.1 1.0 0.10 X% B D2216 NA 15 AUG 97

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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1)}
Quanterra

SEnvi'ronmental
General Inorganics emees
Client Name: U.S. Geological Survey
Client ID: HOLE 2/6
Lab ID: 056503-0006-SA c
Matrixs SOIL Sampled: 08 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below
Test Prepared Analyzed
Parameter Result Qual Dil RL Units - Method Date Date
Water 11 1.0 0.10 2% D2216 NA 15 AUG 97
Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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Quanterra

Environmental
Services
General Inorganics
Client Name: U.S. Geological Survey
- Client ID: HOLE 2/25
Lab ID: 056503-0007-SA -
Matrix:- SOIL Sampled: 08 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below
: Test Prepared Analyzed
Parameter Result Qual Dil ~ RL Units Method Date Date
Water 9.7 1.0 0.10 % B D2216 NA 15 AUG 97
Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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Q))uanterra

Environmental
Services
General Inorganics
Client Name: U.S. Geological Survey
) - Client ID: HOLE 2/50

Lab ID: 056503-0008-SA — - )
Matrix. SOIL Sampled: 08 AUG 97 Received: 12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below

B Test Prepared Analyzed
Parameter Result Qual Dil RL Units - Method Date Date
Water 6.5 1.0 0.10 X% D2216 NA 15 AUG 97

Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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Zlient Name:
Client ID:
Lab ID:
Matrix:.
Authorized:

Parameter

Water

Reported By: Jeffrey W. Gillio

General Inorganics

U.S. Geological Survey

HOLE 2/70
056503-0009-SA
SOIL Sampled: 08 AUG 97
12 AUG 97 Prepared: See Below
: Test
Result Qual Dil - RL Units Method
3.3 1.0 0.10 X D2216

Approved By: Tammy Smith
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Puanterra

Environmental
Services

Received: 12 AUG 97
Analyzed: See Below

Prepared Analyzed
Date Date

NA 15 AUG 97



a»
Q/(uanterra

;;'nvi'mnmentﬂ
General Inorganics erviees

; ient Name: U.S. Geological Survey

~ g1ient ID: HOLE 2/110
Lab ID: 056503-0010-SA - ]
Matrix: - SOIL Sampled: 08 AUG 97 - Received: ¥12 AUG 97
Authorized: 12 AUG 97 Prepared: See Below Analyzed: See Below

N Test Prepared Analyzed
Parameter Result Qual Dil RL Units Method Date Date
Water 4.4 1.0 0.10 % D2216 NA 15 AUG 97
Reported By: Jeffrey W. Gillio Approved By: Tammy Smith
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APPENDIX 1I

Laboratory Quality Assurance / Quality Control Results



DODEC LABORATORY DATA REVIEW WORKSHEET

1.0 GENERAL INFORMATION

Data reviewer: o5 Breck
Date of review: _t{11{11
Sample project number: §¥ie)
Project name: M2 (AMoN (Alp_Texier)
Sample collection date: v {0
Sample matrix and number: AL

Type and number of samples in project:

Iype

|

Environmental
Trip blank
Equipment blank
Ambient blank
MS/MSD

Other

i

2.0 DATA REPORT

Date of Analytical Results Report: oo 1*1

Number of volumes in Raw Data Report: J
Rew Data Report reviewed? ¥es No_X

Were all analyses requested on the COC form performed by the leboratory?
Yes X No

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

Were ,the samples properly preserved upon receipt by the laboratory?
Yes No :

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

I1-1



3.0 ANALYTICAL METHODS

Analytical methods used in this project

VOC by GC/MS (SW 8240, SW 8260, ES24, E624 )
Halogenated VOC by GC (SW 8010)

Aromatic VOC by GC (SW 8020)

SVOC by GC/MS (SW 8270)

PAH by HPLC (SW 8310)

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 (E418.1)

Oil and Grease (E413.2)

TOX (SW9020)

ICP screen for metals (SW 6010)
ICP/MS screen for metals (SW 6020)
Trace ICP screen for metals (SW 6010 modified)
Antimony by GFAA (SW 7041) -
Arsenic by GFAA (SW 7060)

Chromivm (SW 7191 or 7196) -

Lead by GFAA (SW 7421)

Mercury by CVAA (SW 7470 or 7471)
Selenium by GFAA (SW 7740)

Thallium by GFAA (SW 7841)
Inorganic anions (E300.0)

Alkalinity (310.1)

Cyanide, tota] and amenable (SW 6010/9012)
Nitrogen, ammonia (E350.1)

Nitrogen, TKN (BE351.2)

Nitrogen, nitrate (E353.2)

Nitrogen, nitrate plus nitrite (E353.2)
Nitrogen, nitrite (E354.1)
Phosphorous, total or ortho (E365.3)
Sulfate (B375.4)

Sulfide (E376.2)

TDS (E160.1)

pH (SW 5040 or 9045)

Percent moisture (D2216)

Gross alpha and gross beta radioactivity (SW 9310)
Alpha-emitting radium isotopes (SW 9315)
Radium-228 (SW 9320)

Uranivm (908.1)

Z Other analyses : 10-3 818X

1wy i

IR
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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 MA

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

1f no, list analytical method, laboratory ID, and reason for non-conformance:

Te-3 81lx satLo —ﬂol,-m‘l}-m‘) Wworg Aaifd AT A gu T
) Win L )

TS fnl Jeufy Accnpinity

VA

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 CVAA are typically only raised when the sample concentration

exceeds the instrument linear range.

Inorganic analyses: Yes No

Did DCS meet QC acceptance criteria? Yes Y No

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

SRR
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Did SCS meet QC acceptance criteria? Yes No ’J A

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 _X

If yes, list the analytical method, laboratory 1D, type of blank and compound:

Did the MS/MSD meet QC acceptance criteria? Yes___ No___ ‘/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 reasom for nomn-
conformance !

Additional comments:

AorBl et Puawis MeALA Y AT A QhiDier
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QC SUMMARY

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 analvtical 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 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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Control limits for accuracy (percent recovery) are based on the average, historical pércent recovery +/- 3
standard deviation units. Control limits for precision (relative percent difference) range from 9‘(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).

| Measured Concentration DCS1 - Measured Concentration DCS2 |

RPD = X 100
(Measured Concentration DCS1 + 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 -

I1-7

Air Toxics

Laboratory QC Lot Number QC Run Number MS QC Run Number
- Sample Number QC Matrix QC Category (DCS) (SCS/BLANK/LCS) (SA.MS,SD,DU)
056353-0001-SA  AIR TO-3-BTEX 30 JUL 97-A5 30 JUL 97-A5

056353-0001-SA AIR T0-3-GTJ-G 30 JUL 97-A5G 30 JUL 97-A5

056353-0002-SA  AIR T0-3-BTEX 30 JUL 97-A5 30 JUL 97-A5

056353-0002-SA  AIR T0-3-GTJ-G 30 JUL 97-A5G 30 JUL 97-A5

056353-0003-SA  AIR TO-3-BTEX 30 JUL 97-A5 30 JUL 97-A5

056353-0003-SA  AIR T0-3-GTJ-G 30 JUL 97-A5G 30 JUL 97-A5

056353-0004-SA  AIR TO-3-BTEX 30 JUL 97-A5 30 JUL 97-A5

056353-0004-SA  AIR T0-3-GTJ-G 30 JUL 97-A5G 30 JUL 97-A5



DUPLICATE CONTROL SAMPLE REPORT
Air Toxics
Project: 056353

Category: TO-3-BTEX Method TO-3 - BTEX

Matrix: AIR
QC Lot: 30 JUL 97-A5
Concentration Units:  ppmv
Concentration -
Analyte Spiked Measured
DCS1 Qual DCS2 Qual AVG
Benzene 1.01 0.915 0.916 0.916
Toluene 1.02 0.964 0.981 0.972
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
Analyte Spiked Measured
7 DCS1 Qual DCS2 Qual AVG
TVPH as Gasoline 9.19 9.25 9.30 9.27

Quanterra

Environmental
Services

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 Precision
Average(%) (RPD)
DCS Limits DCS Limit

101 70-125 0.52 20

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

Test: TO-3-BTEX-G J0-3 - 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: TO-3-TVPH-GTJ-G TO-3 - TVPH by GC
Matrix: AIR

QC Lot: 30 JUL 97-A5G QC Run: 30 JUL 97-A5
Analyte Result
TVPH as Gasoline ND

ND = Not Detected

II-9

Units

ppmv
ppmv
ppmv
ppmv

—

Units

ppm (v/v)

Q@uanterra
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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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DODEC LABORATORY DATA REVIEW WORKSHEET

1.0 GENERAL INFORMATION

Data reviewer: BB fray
Date of review: 4[1gn1
Sample project number: 53¢
Project name: NM- (dwnis AEB
Sample collection date: _ /1 [42
Sample matrix and number: LAgugasp I Sac

Type and number of samples in project:

Ivpe Number
Environmental e

Trip blank 1

Equipment blank ! .
Ambient blank

MS/MSD 3

Other i uerr

2.0 DATA REPORT

Date of Analytical Results Report: _4[4[11

Number of volumes in Raw Data Report: {
Raw Data Report reviewed? Yes No

X

Were all analyses requested on the COC form performed by the laboratoery?
Yes_X No :

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

Were the samples properly preserved upon receipt by the laboratory?
‘Yes_X _ 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 8010)
X Aromatic VOC by GC (SW 8020) frex
SVOC by GC/MS (SW 8270)
PAH by HPLC (SW 8310)
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 (E413.1)
Oil and Grease (E413.2)
TOX (SW9020) :

ICP screen for metals (SW 6010)
ICP/MS screen for metals (SW 602Q) .
Trace ICP screen for metals (SW 6010 modified)
Antimony by GFAA (SW 7041)
Arsenic by GFAA (SW 7060)
Chromium (SW 7191 or 7196)
Lead by GFAA (SW 7421)
Mercury by CVAA (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 9__010/9012)

S

Nitrogen, ammonia (E350.1)

I Nitrogen, TKN (E351.2)
Nitrogen, nitrate (E353.2)

Nitrogen, nitrate plus nitrite  (E353.2)

(V3

—
[ Nitrogen, pitrite (E354.1)
Phosphorous, total or ortho (E365.3)
Sulfate (E375.4)
Sulfide (E376.2)
TDS (E160.1)
pH (SW 9040 or 9045)
X Percent moisture (D2216)
Gross alpha and gross beta radioactivity (SW 9310)
Alpha-emitting radium isotopes (SW 9313)
I Radium-228 (SW 9320)
— Uranium (908.1)

X Other analyses : Ve, WiS MR -

e s
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X No

Were analytical holding times met? Yes

If no, list analytical method and laboratory ID for samples

that exceeded holding time:

Did surrogate recoveries meet QC acceptance criteria?
Yes_X _ No

If no, list analytical method, laboratery ID, and surrogates
that did not meet acceptance critenia:

610 (0r) A Soi5m(0c) samr —éier A Cud Loy Maale AT A
Ditv P DVvE T¢ Mg (En T o A (CAoems — Sl b g e

To W T DCTCCABLE (v CenTanios

Did actval reporting limits meet project detection limits?
Organic analyses :  Yes No

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

$c2c Lo §E0S AP B —cxl [ m€x3 wn( MA- D M A pune — fie's
Wil RA00 AcGilvre

M4

ng 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 CVAA are typically only raised when the sample copcentration

exceeds the instrument linear range.

Inorganic analyses: Yes No

Reporti

X No

Did DCS meet QC acceptance criteria? Yes

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

I1-18



X No‘

laboratory ID, and reason for non-conformance:

Did SCS meet QC acceptance criteria? Yes

If no, list analytical method,

Were any target compounds found in the method, trip. equipment,
or ambient blanks above the RL? Yes No __Z

hod, laboratory ID, type of blank and compound:

If yes, list the analytical met

Did the MS/MSD meet QC acceptance criteria? Yes7;<_ No_____

e effect of the sample matrix on the
e used in conjunction with other
to evaluate precision and accuracy.

MS/MSD data are used to evaluate th
analytical process and should only b
available laboratory QC information

If no, list the analytical method, laboratory ID, and reason for noon-
conformance

Additional comments:

1N
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QC SUMMARY

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 vald, legally
defensible data,

2. assess the laboratory's performance of the analytical method u;ﬁlg control limits generated with a well-
defined matrx,

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 analytical method
by analyzing a set of Duplicate Control Samples (DCS) at frequent, well-defined intervals. Each DCS is a
wellcharacterized 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 thé laboratory on any

given day is in control.
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Control limits for accuracy (percent recovery) are based on the average, historical percent recovery +/- 3
standard deﬁation 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 compoﬁnds 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).

| Measured Concentration DCS1 - Measured Concentration DCS2 |

RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2

All samples analyzed concurrently by the same test are assigned the same QC lot number. Projc::ts 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 samplés reported, DCS and SCS (where applicable) recoveries from the QC lots as;sociated 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. A

I1-21



Y )
Q//uanterra

Environmentai

Services
QC LOT ASSIGNMENT REPORT
Organics by Chromatography
Laboratory - QC Lot Number QC Run Number
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK)
056503-0001-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0002-SA SOIL 8020-S 12 AUG 97-01 12 AUG 97-01
056503-0003-SA SOIL 8020-S 12 AUG 97-01 12 AUG 97-01
056503-0003-SA SOIL 8020-S 12 AUG 97-01 12 AUG 97-01
056503-0004-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0004-DU SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0005-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0006-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0007-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0007-MS SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0007-SD SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0008-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0009-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0010-SA SOIL 8020-SL 12 AUG 97-K 12 AUG 97-K
056503-0011-EB AQUEQUS 8020-A 12 AUG 97-H 12 AUG 97-H
056503-0012-TB AQUEOUS 8020-A 12 AUG 97-H 12 AUG 97-H
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DUPLICATE CONTROL SAMPLE REPORT -
Organics by Chromatography
- Concentration Accuracy  Precision
Analyte Spiked Measured Average(X)— (RPD)

DCS1 DCS2  AVG DCS Limits DCS Limits

Category: 8020-SL

Matrix: SOIL

QC Lot: 12 AUG 97-K
Concentration Units: ug/kg

Benzene 50.0 48.7 50.5 4960 99 79-116 3.6 15
Toluene . 50.0 47.9 49.3 48.6 97 81-112 2.9 15
Chlorobenzene 50.0 48.8 50.4 49.6 99 87-112 3.2 15
Ethylbenzene 50.0 47.7 48.9 48.3 97 83-113 2.5 15
Xylenes (total) 150 150 154 152 -101 85-112 2.4 15
1.3-Dichiorobenzene 50.0 51.1 51.6 51.4 103 81-117 0.97 15
1.4-Dichlorobenzene 50.0 51.2 51.7 51.4 103 86-114 0.97 15
1,2-Dichlorobenzene 50.0 49.8 50.5 50.2 100 83-113 1.4 15
Category: 8020-S

Matrix: SOIL

QC Lot: 12 AUG 97-01

Concentration Units: ug/kg ,

Benzene 1000 1030 1020 1020 103 75-119 0.98 15
Toluene 1000 1030 1020 1020 103 78-115 0.98 15
Chlorobenzene 1000 1040 1020 1030 103 81-114 1.9 15
Ethylbenzene 1000 1000 983 992 g9 81-112 1.7 15
Xylenes (total) 3000 3090 3040 3060 102 80-115 1.7 15
1,3-Dichlorobenzene 1000 1010 997 1000 100 80-119 1.3 15
1.4-Dichlorobenzene 1000 1040 1030 1040 104 79-120 0.97 15
1,2-Dichlorobenzene 1000 1000 999 1000 100 78-117 0.10 15
Category: 8020-A

Matrix: -AQUEOUS

QC Lot: 12 AUG 97-H

Concentration Units: ug/L

Benzene 20.0 19.6 19.8 19.7 g9 75-113 1.0 15
Toluene 20.0 19.6 19.8 19.7 99 79-113 1.0 15
Chlorobenzene 20.0 19.8 20.0 19.9 100 83-115 1.0 15
Ethylbenzene 20.0 19.1 19.2 19.2 96 82-115 0.52 15
Xylenes (total) 60.0 58.9 59.6 59.2 99 82-115 1.2 15
1,3-Dichlorobenzene 20.0 19.3 19.6 19.4 - 97 80-120 1.5 15
1,4-Dichlorobenzene B 20.0 19.3 19.5 19.4 97 80-122 1.0 15
1,2-Dichlorobenzene 20.0 19.4 1.5 15

19.7 19.6 98 81-118

Calculations are performed before rounding to avoid round-off errors in calculated results.
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)
Q//uanterra

Environmental
Services

SINGLE CONTROL SAMPLE REPORT -
Organics by Chromatography

) Concentration Accuracy(X)
Analyte Spiked Measured SCS  Limits —

Category: 8020-SL

Matrix: SOIL

QC Lot: 12 AUG 97-K QC Run: 12 AUG 97-K
Concentration Units: ug/kg

a.a.a-Trifluorotoluene 75.0  68.8 92 84-111

Category: 8020-S

Matrix: SOIL

QC Lot: 12 AUG 97-01 QC Run: 12 AUG 97-01
Concentration Units: ug/kg

a,a,a-Trifluorotoiuene © 1500 1500 100 77-118

Category: 8020-A

Matrix: AQUEOUS

QC Lot: 12 AUG 97-H QC Run: 12 AUG 97-H
Concentration Units: ug/L

a.a,a-Trifluorotoluene 30.0 27.4 91 82-112

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT
Organics by Chromatography

Analyte

. Test: 8020L-BTEX-S

Matrix: SOIL

QC Lot: 12 AUG 97-K  QC Run:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Test: 8020-BTEX-S
Matrix: SOIL

QC Lot: 12 AUG 97-01 QC Run:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Test: 8020-BTEX-2-S
Matrix: SOIL

QC Lot: 12 AUG 97-01 QC Run:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

Test: 8020L-BTEX-S
Matrix: SOIL

QC Lot: 12 AUG 97-K  QC Run:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

i Result

12 AUG 97-K
ND
ND

ND
ND

12 AUG 97-01
ND
ND

ND
ND

12 AUG 97-01

ND
ND

ND

12 AUG 97-K

I1-25

Units

ug/kg
ug/kg
ug/kg

~ug/kg

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

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

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

Q))uanterra

Environméntal

Reporting
Limit

oo
OOoOOO

50

50
50

50
50
50
50

oo,
OO



METHOD BLANK REPORT

Organics by Chromatography (cont.)

Analyte

8020-BTEX-AP
AQUEOUS
12 AUG 97-H

Test:
Matrix:
QC Lot:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

8020-BTEX-AP
AQUEQOUS
12 AUG 97-H

Test:
Matrix:
QC Lot:

Benzene
Toluene
Ethylbenzene
Xylenes (total)

QC Run:

QC Run:

Result

12 AUG 97-H

ND
ND
ND
ND

12 AUG 97-H

ND
ND
ND
ND

I11-26

Units

ug/L -

ug/L
ug/L
_ug/L

ug/L
ug/L
ug/L
ug/L

})
Quanterra

Reporting
Limit

0.50
0.50

Environmental
Services



) 1)1
Quanterra

Environmenta!
Services
MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT
Organics by Chromatography
Project: 056503 - A
Category: 8020-A Method 8020 Aromatic Volatile Organics
Matrix:  AQUEOUS
Sample: 056509-0001 -
MS Run: 12 AUG 97-H
Units: ug/L
Concentration
Amount Acceptance
: Sample MS MSD Spiked *Recovery XRPD Limit
Analyte Result Result Result MS/MSD MS MSD Recov. RPD
Benzene 39 140 140 © 100 98 99 0.7 75-113 15
Toluene 160 250 260 100 95 98 1.2 79-113 15
Chlorobenzene ND 100 100 - 100 101 101 0.0 83-115 15
Ethylbenzene 56 150 150 100 9% 97 0.6 82-115 15
Xylenes (total) 470 760 760 300 9 97 0.3 82-115 15
1,3-Dichlorobenzene ND 99 100 100 99 100 0.9 80-120 15
1,4-Dichlorobenzene ND 100 100 100 101 102 0.9 80-122 15
1,2-Dichlorobenzene - " ND 99 100 100 99 100 1.0 81-118 15
Category: 8020-S Aromatic Volatile Organics
Matrix: SOIL
Sample:  056503-0002
MS Run: 12 AUG 97-01
Units ug/kg Units Quaiifier: Wet wt.
Concentration
Amount Acceptance
Sample MS MSD Spiked XRecovery XRPD Limit
Analyte Result Result Result MS/MSD MS MSD Recov. RPD
Benzene ND NC NC 1000 NC NC NC 75-119 15
Toluene ND NC NC 1000 NC NC NC 78-115 15
Chlorobenzene . ND NC NC 1000 NC NC NC 81-114 15
Ethylbenzene ND NC NC 1000 NC NC NC 81-112 15
Xylenes (total) ND NC NC 3000 NC NC NC 80-115 15
1,3-Dichlorobenzene ND NC NC 1000 NC NC NC 80-119 15
1.4-Dichlorobenzene ND NC NC 1000 NC NC NC 79-120 15
1,2-Dichlorobenzene ND NC NC 1000 NC NC NC 78-117 15

NC = Not Calculated, calculation not applicable.
ND = Not Detected

Calculations are performed before rounding to avoid round-off errors in calculated results.

11-27



1)
Quanterra

Environmental
Services
MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT
Organics by Chromatography
Project: 056503 (cont.) -
Category: 8020-SL Direct Purge Soils
Matrix:  SOIL -
Sample:  056503-0007
MS Run: 12 AUG 97-K
Units: ug/kg
Concentration
, Amount Acceptance
Sample MS MSD Spiked XRecovery XRPD Limit
Analyte Result Result Result MS/MSD MS MSD Recov. RPD
Benzene ND T 50.7 49.2 50.0 101 98 3.0 79-116 15
Toluene ND 49.1 47.8 50.0 98 96 2.7 81-112 15
Ethylbenzene ND 48.6 47.3 - 50.0 97 952.7 83-113 15
Xylenes (total) ND 149 146 150 99 97 2.0 85-112 15

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

Calculations are performed before rounding to avoid round-off errors in calculated results.
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QC LOT ASSIGNMENT REPORT
Semivolatile Organics by GC

Laboratory
Sample Number

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
056503-0010-SA
056503-0011-EB

QC Matrix

SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

- SOIL

SOIL
SOIL
SOIL
SOIL
SOIL
AQUEOUS

QC Category

8015M-D-S
8015M-D-S
8015M-D-S

8015M-D-S ~

8015M4-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

11-29

N
Quanterra

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



Quanterra

Environmenal
Services
DUPLICATE CONTROL SAMPLE REPORT B
Semivolatile Organics by GC
Concentration Accuracy Precision
Analyte Spiked Measured Average(%) (RPD)

- DCS1 DCS2  AVG DCS Limits DCS Limits

Category: B8015M-D-S
Matrix: SOIL

QC Lot: 13 AUG 97-01
Concentration Units: mg/kg

Diesel Range Organics 20.0 22.8 22.4 22.6 113 70-132 1.8 21
Category: 8015M-D-A
Matrix: AQUEQOUS

QC Lot: 13 AUG 97-01
Concentration Units: mg/L

DjeseT'Range Organics ) 0.500 0.170 0.194 7 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:
Concentration Units: ma/kg

o-Terphenyl

Category: 8015M-D-A
Matrix: AQUEOUS

Qc Lot:
Concentration Units: mg/L

o-Terphenyl

13 AUG 97-01 QC Run:

13 AUG 97-01 QC Run:

Concentration
Spiked Measured

13 AUG 97-01

0.800 0.812
13 AUG 97-01

0.0200 0.0169

—

' N
Quanterra

Environmenta,
Services
Accuracy(X)
SCS Limits
192 72-133
84 63-130

Calculations are performed before rounding to avoid round-off errors in calculated resuits.

I1-31



METHOD BLANK REPORT
Semivolatile Organics by GC

Analyte

Test: B8015M-DRO-FID-S
Matrix: SOIL

QC Lot: 13 AUG 97-01 QC Run:

Diesel Range Organics

Test: 8015M-DRO-FID-S
Matrix: SOIL

QC Lot: 13 AUG 97-01 QC Run:

Djese] Range Organics

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

QC Lot: 13 AUG 97-01 QC Run:

Diesel Range Organics

Result

13 AUG 97-01
ND

13 AUG 97-01
ND

13 AUG 97-01
ND

II-32

Units

mg/kg -

mg/kg

mg/L

(Y
Q//uanterra

Reporting
Limit

4.0

4.0

0.10

Environmental
Services



Quanterra

Environmental

Services
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 i
Sample: 056503-0007
MS Run: 13 AUG 97-01
Units mg/kg Units Qualifier: Wet wt.

Concentration
Amount Acceptance
- Sample MS MSD Spiked XRecovery XRPD Limit

Analyte Result Result Result 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 )
Calculations are performed before rounding to avoid round-off errors in calculated results.
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D903

U.S. GEOLOGICAL SURVEY, WATER R’

i

ANALYTICAL REQU.oT/CHAIN OF CUSTODY

JRCES DIVISION, NEW MEXICO DISTRICT '

18D

Project Name & Number

PACKING AND SHIPPING DETAILS

" (OI20|HOLEL /26

. Packed and Sealed for Shipping by Seal Number
Ce Air Force Ba 463536006 —
i M -t.' se { ) £ ved GelbhacdT 03245
Sampling Location Delivered to Shipper by Airbill Number
SWMU-70 e -k-
Fred Gelblard 3436568542
Team Leader Sampling Status iy
Fred Gebhardt E Done [___I Continuing
Sample | Sample Sample No. of
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks
?/ SOIL 2 * Diesel Range Organics by SW8015M, BTEX by = —\- [ &1 le
4/ 0%40| HOLE 1 / 5.5 SW8020, and Soil Moisture, by D2216 Envivon menial canmp
13 |
n n * " V74

« [135|HOLE] / 70

{1

"

n

P Coraminate) s indicde]
n N \ TR
o |mo [HotEL/50 ! ' bl Field] screenivg

% | o

't

v 196 \—\OLE.’I./;O

fn

n

n

u

Additional Comments

¥ BTEX javs £ vials ave wn a se?cwo&:, coo\e

« w/ seal ne. O8QABAY.

CHAIN OF CUSTODY RECORD

LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER

Seal Intact upon Receipt

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory
? Quanterra Environmental Lab
RO D o Fedeval Erpeet T OB T
> > / Arvada, CO 80002
: ?/ ph: (303) 421-6611
Soilate [ |
1= > Attention: Lindsay Breyer

D Yes D No

Condition of Contents

Contents Temperature

Laboratory Project Number
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Ge-I1

U.S. GEOLOGICAL SURVEY, WATER Rf

ANALYTICAL REQU.w. [/CHAIN OF CUSTODY

JRCES DIVISION, NEW MEXICO DISTRICT

s

&3

Project Name & Number __ PACKING AND SHIPPING DETAILS
Cannon Air Force Base  (463536006) Packed and Sealed for Shipping by Seal Number
Sampling Location Delivered 1d Shipper by Airbill Number
SWMU-70
Team Leader Sampling Status o
Fred Gebhardt ping D Done D Continuing
Sample | Sample ] Sample No. of
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks
<&/ — SOIL 2 * Diesel Range Organics by SW8015M, BTEX by T - . \
7/ 4s5|doLEe ] / no SW8020, and Soil Moisture, by D2216 Enviconmenta S«W\p e
% |
2 — *
/8/ 0215 | HOLE 2/6 " « n "
a3 '
4& Enviconmeral Samgle
« |0qm|HOLE2/AS | § «

plas MS 4 MSD

w |[\o\S

HOLEQ/ 50O (t

t

Enn ‘(OV\W\evd.q( ‘S’W\P(&

v O

HOLE2/30 |

WL

\

Additional Comments

LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER

CHAIN OF CUSTODY RECORD
Relinquished by (signed) Received by (signed) Date | Time Analytical Laboratory
{ % ?// Quanterra Environmental Lab
/3 «
> p¢7 a?% 14955 Yarrow Street
= (@D)

Arvada, CO 80002
ph: (303) 421-6611

Attention: Lindsay Breyer

Seal Intact upon Receipt

D Yes l:] No

Condition of Contents -

Contents Temperature

Laboratory Project Number
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: , -
U.S. GEOLOGICAL SURVEY, WATERR  JRCES DIVISION, NEW MEXICO DISTRICT - ‘(“3
ANALYTICAL REQU.ST/CHAIN OF CUSTODY ‘ _S o

Project Name & Number __ PACKING AND SHIPPING DETAILS
Cannon Air Force Base (463536006) Packed and Sealed for Shipping by Seal Number
1Sampling Location ' Delivered td Shipper by Airbill Number
SWMU-70
Team Leader Sampling Status L
Fred Gebhardt P9 D Done D Continuing
Sample | Sample Sample No. of
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks
8/ o E SOIL 2 * Diesel Range Organics by SW8015M, BTEX by E-V\V(‘(OV\W\Q v\"(- l Sﬁ( (
8/ \3& HOL Q / (1 O SW8020, and Soil Moisture, by D2216 ! a MP <
i . ;
'3/ Eouywew Fie\d ¥ '
3/ |ov20| 22 < Q< 5" |DRoGwW=oI5) 4 BTE XGwsad)Freld @c.
ks Blani< Blanl ]
!
| < w37 | RTEXGWw0) | FieldQc
Blank
|
3
/
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
; . Yi No
. 7 Quanterra Environmental Lab D es D :
) ‘ /% 0730 4955 Yarrow Street Condition of Contents
ELPS HZ Arvada, CO 80002 /
ph: (303) 421-6611 Contents Temperature
Attention: Lindsay Breyer Laboratory Project Number




uanterra

Sample Checklist
Project #: o) LQ__S Date/Time Received:__¥-/ 2-77
Company Name & Sampling Site: [CQ&S '

*Cooler #(s): / .

Temperatures: 2./ v -

Unpacking & Labeling Check Points:

N/A Yes, No » Initials
6 Q Radiation checked, record if reading > 0.5 mR/hr. ( mR/hr)

. Cooler seals intact.

1.
2
3. Chain of custody present.
4

DR &
N\GD

_ Bottles broken and/or are leaking, comment if yes.”

! PHOTOGRAPH BROKEN BOTTLES !I

5. Containers labeled, comment if no.

N\

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

)

NO O
~)

_ Chain of custody includes “received by” and “relinquished” by signatures.
dates, and times. :

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

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

03 10. Chain of custody agrees with labels, comment if no.

Q 11. VOA samples filled completely, comment if no.

QO 12. VOA bottles preserved, check for labels.
& 13. Did samples require preservation with sodium thiosulfate?

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

T

SN LN
DDDDDUN\B\B\DDN\
Do '

Q 15. Sediment present in “D,” dissolved, bottles.
@ 16. Are analyses with short holding times requested?
O 2 Q 17. Is extra sample volume provided for MS, MSD or matrix duplicates?

Q & 18. Multiphase samples present? If yes, comment below.

Q @/ 19. Any subsampling for volatiles? If yes, list samples.

I PHOTOGRAPH MULTIPHASE SAMPLES I - -

a’ @ 20. Clear picture taken, labeled, and stapled to project folder. - -

T

@ QO Q 21. Subout COC signed and sent with samples to bottle prep? |
A O 22. Was sample labeling double checked? _L

Comments: Include action taken to resolve discrepancies/problems. Include a hard copy of e-mail or use extra paper if
more space is needed. @ 7 oF B Ciaws A7ZE r1/450G,

S8 ATUNET

T

T

Initials:

\WQARVCOONPUBLIC\QAFORMS\SMPCHCX2 DOC 1I1-37 Revision 3.4 - July 11,1997



APPENDIX III

Field Data



Sample container and preservation requirements

- Parameters and methods

Bottle Size and Type

L
Preservatives

Soil-gas: Benzene, Toluene,
Ethylbenzene, and Xylenes
(BTEX), and Total Volatile
Petroleum Hydrocarbon
(TVPH) by TO-3

One-liter SUMMA®
canister

None

Soil: Benzene, Toluene,
Ethylbenzene, and Xylenes
(BTEX) by SW8020

125 ml wide-mouth glass jar

None, Chilled

Soil: Diesel Range Organics
(DRO) by SW8015M; Soil
moisture by D2216

250 ml wide-mouth glass jar

None, Chilled

IIT-1
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01-22-971

0140 ARRIVE (& S\,7E. FIED CREW!

£

- FRED GERHARDT — PROJSECT CHIEF

RALCPH WILof = G.C  OPERATOR,

A BARTCLING ~ TECHMICAC SUPPORT

o745 RALPH 1S PREPAR(AG THE GAS cA RO ATCGRAPH

ADJUVSTING  FLOW RATF ru.Lma WiTH HYDROLARBO AL

FREE. AIR PREPARING BTEX STAMDARD .

THE FIRST GC READING Witt BE A IR STRUM ENT BCAN

THEN THE _ BTEX“ STRNDARD witl BE ISJECTED.

A SYRINGE BLANK WILL A1LS0 BE IMJECTED REFORE

e BFEX" SIP.

RTEY sTANDARD WAS PREPARRED By USGS LAR

o7j0‘I,/9‘7. RTEX — BENZERE, TOLLENE | ETHYL

RENZENE | YCLEMNE

G.C. - PhoTovac 10-S 50 sgeiecH 18015 (.

A)("RF,FLQTO GAS CHEOWATOGRAMS FOR SAMPLING RESLLTS

0838 START PURGING mMPA § .

0900  SAMPLNC INPA g

0] PURGING MPA 25  JEPRY LARSON ARRIVES DK ST

P10 JeReY OFFSITE HEADED 10 C NVIRONWE PTAC OFFICE CAFB

03S  SAMPLED mpPh QS P START PuRGING MPR SO
0931 SAmPLED TPA 50 START PUROING mMPA 70

0940 wWOPA SD SAmPLE Fi1DoDED G.C. WILL RE . VN

STANDARD AND  COLLECTED MPA SAmPLE ACAN AT

P LOWER CONC. STRRTED PURGING OF MiA DD-AGAIN,
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\OD 2 SAMPLED MPA Sp . STRRT PURGING- mPA 70 AGAM

IOPS  DERRY o  IpdMN PIKE FERom cAFB ARPIVE oM

¢ TE . DISCUSSED TRE PESLLT £ROM VESTERDAY's

CAMPLIAC AND  (WHAT FVTURE  SAMPLING  Jicl

BE REGUIRYED

v

ID1S  MPA 50 o SAmPLE OMPLETE | Wike RON

ANOTHER  STD  THROLVG N GC . OERRY + JouN oFSITE

[p25 JERRY BACK ON SITE

102% SAWPED MPA 70, STRRT PURGINCG MPA IO
iDY{ SAMPLED ™MPR 110, STRR]I PURGLING MPBR S

0S¢ SAmPLED mPR & START PURGING mPR 2T

{110 SAMPLED W™PE 25 STHRT PURGIing mPB SO.

l13] SAMPLED ﬁgg 5@ SaT . Pubiné 3 TO

1138  <S7oerer (6C R WAD oo W SamZE MRem MPR S

Saneten QR4 MPR S0 Nganas Ron < 1anpaR 0

18] WD ol (0]

poo_ Lanen  PupLidl,  mPe 3O

W3 Soetr  mpg R0 ewel Recwl weB DO

;)_YT SANAE  MPR J)O7
YR Shakn  gaemt MPC S

DB Lenbre MPL S | Spea Purtide MPC ST

1342 Rov ST p)2n

BA Sanetd  Pwpinb  MPC T

\24bk  Lawoeld AP G | Stna, Pegu MPC g
131)  SAMPLE mPC 2S5, PURGING mMPC 50,

1323 SAamPLE mPC SO, PURGING mPcC 0.

1331 sampe mPc 70, PURG NG mMPC LD

1249 SAmPLE  mPC |ip, PURGING VW,
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1403 SAMPLED W\ .

! 1415 wite wow RN A STANDARD THROVGH ThE O.C.

- THEN call  @GuinS FoR te DAY.
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og- 1-971

4 0118 USCS  PirsoNE(L  ARRIUS AT SITE  SlumU-70,
FRED GCERHARDY — DPRosEcT CHIEF

RALPH \JILCOX - (GAS CRROmA YOG RAPA OPERATOR

DAVE QEHDEQ> ORILLERS

SYEVE GRANT

DRILL RI _— CME-§S AUVCGER RIG
AULERS Q4" HOoLlow STEM

SPLIT BAPRELL SAmPLERS WiLlL IBE VSED TO COLLET

1 SAMDLES. BARRENLS ARE OE(OPED WITH HOT

| f PREGSVRE  WASH SpLyuTiol oF  KlouiboX THEN R/OSED
! Wil HpT BF PRESSuRED DI WATER.

0904 STARTED AVCERIDG, Hoe #] , BETTWEER MPA +MPB,
i oG REAED 3.5 pEfR PID READING = 0.5 ppm
READING. _(LCLLECTED AT JoP OF AVGER FLIGHT.

Bp - PuodvAC TIP. GC - Pupvovac [0-$SO
L X AL G.C.SAMPLES, STANDAEDS 4 BIANKS WiLL BE PAN AT THE SAmE T
i WEATHER  (CONDITIONS — MISTY 4 COOL,

|
B 091S  conTIVWED AUVCERING.
| 080 COLLECTED _ EQUIPMEAT BLANK + TR [P BUANK.

— __,‘9{)( PLTER. TD (MROMATOGRAmM S FOR OETA[L FI/ELD SCREENAG
| OF SAMPLES
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OR30  QEACKED  §.5 FEET  PID READING 1.1 ppm
| 084D (DLLEAIED SAmPLE AT (.5 FEET
Shmpe B wore 1[0 S :

PECOVERY OF CcoRE 1wAS 3.1 FEFT,

0843  CONTIVLED  AVGERING

DRYT_ REAMED 13.5 TFEET  PID READING O ppm

0857  REACHED 1R . FEET PiD READPIANG 33 PPM.
CORE SAMPLES ARE CONLECTED AT S, 325 S0

SO + D PEET. OTHER €ORE SAMPULS MA

BE COLLECTED IF DEAmED MNECESSARY

BETOEED (DRE  SAwPLES # |PRER PIT LKL
Bt USED, ~

6907 REacHED 23.5 FEET, PID READING 1.3 ppm.,
IT_APPEARS YHAT PiID READINC feom TFo P OF

AVGEDRS . 1S pOT GIVING A GooD  REPRESEATIVE

READING oF Sow OlWhR RELOW. WL CORTIN BE

READING FDR SAFET Y.

X COLLELTING  (G.C. SAMPLES ALopoe W ITH SOt _SAMPLES

MoWEVEL SUE D THE COOL WEATHER THE G.C,

15 HAVING  DIFFICVLTIES WITH RETEPLPTION TIMES

(-C_SAmPLE_|S MADE UP OF §c¢ OF o1 o+ 20 m| o} DT WATER

S

0920  BEACHED A6.5 FEe’ﬂi PID READISGL 3.S ppm.

Wil MAKE Ywe CofE RVNS ., TRYING To CoLLECQT

A FulL 5 FOoDT  CoRE- AT THIS (NTERVAL.

0930 COWECTED  SAmPpLe AT 25 FEET PID _READING
OF (ORE ST ppr. RECOVERY WAS R FEET.

rmq P F»..-qpu—"

SamPLe ¥ BoLE \/15
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e

| (R31 REACHED Q9§ FEET  PID  READING  BY ppm,
| ofys oL EcTED SamPlF AT 2% FEET, PID READwG
OF cORE O\ ppm. RECOVERY 2 PEET
sampe # Hoe )\ /53
C95%  REACHED  33.5 FEET p D READIWG (2.1 ppm.

| w002 REacHedD 328.5 FEET PID  READING O_ppm

1011 Refgc/\eoc 43. 5 -fpe'\' 5 PID vm&(% Q- G;n‘sw\.

03] Reached 4%.5 ‘ng,z"} PiD \‘eo«c“yxg Q Phm

A - - N

1055 Reachd 51. Qz@p‘\'l}kb_ ceedlirey i_gﬂ)m.j
coved 4%.S— 51, 5 Get. 7

(D colleded savmple ot SO feal | PID veoding inside

caxe kaﬁ_%hgwmuﬂgi _‘_C& i_ji_

coxe ° ,Qe‘c\c&ca\ 53. 5 feet 4 p.LD_\IKQdA_EB_GE«P?m_

| Sargle He @ Sofest —> WOLE1/50 .

1138 Reached 5%.5 fpet PIDyesdirg 35.2ppm.

48 Reacked 63.5%ed, PAD vedivg 156 ppm,

jp00  REMRED 68.S FEFY r1D READING 1|05 ppr

12273 genenfp 735 fEET, PO READING 1207 PPM-

.-
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| 1235 COLLECTED SAwPLE AT 0 HEET , corf BARREL.
U0 FADING  GF.T . ALSo COLLELTED PUPLICATE SAMPLE

WHICH Wit RAVE e TimE 68 1236 . RECOUERY of

- (oRE Y FEET  Shwmp i HILE ),/70, -

[253 REACKED 7¢.S £EE€T , PID READING (332 ppm

+

\305  REACHED 935 PEET  PID READIN [CGE PP

1312 RERCWED 98.5 FEET , PiD READINC [073 ppm

225 Renned 435 FeeW, PID READING Q0D fPM

1351 REAcueD 3¢S FEET PID  READIOC  Y3C ppm

THDS REAMMED 103.S €T 010 READ/IOVEC  |pO L PPra

L 140, REncuens 1085 EERT DID eERDMC-  §OL e

1qus” ReAED 1Ly FEET 94D READ/NG  GR7TT ppPIN

(455 CoLLlEcTED camPlE AT MO FEEYT, (oRE BARRELL

D READIVG R\ RECOVERY of (ORE 3.4 FEET

SAMPLE D WDLE ll/uo .

IS30 QAN GL. SAMPLE FIR Sameie ¥ JolE | po. 1T

t CAME P CLERN ON G.C. WILL NoT 60 ANY DEEPER

1
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¥¥ ¥ PID READINGS COLLECTED AT THE TP OF AUGER FLIGHTS
O(D NOT REFLEC BREATHING 2ONE READINGS., BREATH/ M
ZORE READINGS (WERE ALWAYS © PPmM.

— J, DRULERS  Wwirl BREAK DOWN  THEIR DRI ROD
VoLcLAY THE RVYGEP HWOLE And FHEMN HECOA
ThE PUGER PLIGHTS

LITWOLc oY  DESCRIPYCN CE THE SAmPit DF BTHS -

.S SANDY - <StLT U)/LLAY
MpDERATE BROWK & YR '-ll/?
WELL SORTED

as
28 X SILTY-SAND  EINE GRAIN

so / LIHT BROWN S YR 5‘7/<p WELL SDRTED

3l SAND FINE => V. EINE GPAIN
LibyT BRULNS TR s,/ca VERY WELL SORTED

{io SAND  FINE GPAIN w]/smﬁu. AmMoLNT of SIZT
LIGAT BROWK 5 YR Sl pofil SOPTED.

ET:;M:‘?\L R £ 78 SRR A TR L!rﬂv;”%n.«qrm.x—-

Ay

HDLE\;

N
- Al Ny

" =9 R
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07 - 0g-11

0100 VS6GS  PERLoOEEC  ARRIVE BN Stom()-20 SiTE
SAME  CREL) AS YESTERDAY, ¢

RILLERS  W)ILL, mOVE RIG TD HOLE H D  RETWEEN
MmPR +mPc

WEATHER CONDITIDNS — EOG

074S  AUCERIOGC REGINS .

0150 ReAcHeN .S FEET,  PID README L1 pgre~

0805 RenchED (.S FEET, PO BEADKG ©.4 ppA

0%15  CpIi ECTED  SAmPIE AT @ FFET, P10 RERD/ING
FRom (oRE RARREL. D% ppm . 3 FFET RECOUERY.
SAmPLE H  HOLE. Q.,/(a |

0%17 __REACHED %.S pnzu P1D REAPING [§.9 ppm

—é 0¥24y RFEACHED 3.5 FEET PID REAOING 22,1 ppm

:

| 0832 ReAED )05 EEET, PID READING SO pop

#
_ L 0942 PeAcHED 235 FECT, PID READNG 3.7 ppm
f 0851 REACHED 26.5 FEET, PID READING 0.2 ppr
' 0910 OLLECTED SAMPIE HOLE 2/a§ FEET. CORE
| ?  pAeREu. PID PEADING 21 Recovery 2.7 FEET
_ - ALSD  CO(LECTED  MATRIX " SPIKE ¢ MSD,
[ o Rehcnen 285 FEET PiD READING 7.3 ppr.

R_
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33.S FEET,,PID READING 1,0 ppry,

T

0313 REACHED

I-

REAMED 355 FEET, PID RLADMNG 0.6 ppr.

s

oq1s

092>  REACHED  43.§ fEET piD READ/ING 5.0 ppan

b

g2 Reaen  49.s et PO ReADine L7 ppm

1004 REACHED S35 FEET PID READIAC 3.3ppm

015 COLLECTED SAMPLE _HOLE 2/50 . CORE BRRRECL

PID READING  34.3. RECOVERY 3.3 FEET

§3.S FeeET , PID READIN G 126 ppr

(022 REACHED

S8.5 FEET, PID READING 3. 1 _ppr

1020 REACHED

(D92 REACHED (3.5 FEEW, PID READMNG |24 ppim

051 PeACHED ©8.S FEET, PID READING 4T pprr

(0 ReACHED 1.5 FEET, PID READ/NG 2SS ppr

[0 (olLEcTED SAMmPLE HOLE Cz//vo', ( ORE BRRRECC

READING _1.€ Ppm , RECOVERY 3.1 FEET

(30 REACHED T15:5 FEET, PID ReADING  §LO PPM

ITI-17



b

REACHED %S FFET, PID BEAD/NG 8B2.2 PP

148

REACHED Y3.5 FEET W0 READ(NG SH.[ ppom

1203

FEET _PID READING  T7.1 ppr~

X1l REACHED 38.5

1229 REACHED 93.5 FEET, PID RERADIUNC AE.L ppm

8.5 #eT, PID READING 4HL. | ppr

1227 REACHED

1227 ReAcnery (6357 FEET, PID READILC 31D pom

124 REACHED - \OF.5  £EET, PIO READING 255 ppm

/(1.5 &% , PID \(eoucQ(Yg 9,?'O§>pw\

13[0 Reached

1320 CCLLECTED CAMPLE.  HOLE 2/1((37. (oRE BARFREL,

P10 _READING 2.2 ppr, ,Qi’couﬂz?’ 3.4

DRILLERS W) KA demews BREAKDOWMN DRIL ROD,

VOLLLAY THE AVGER HorE THEN DECOAM AUCER

FL|6HTS.
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LITHOLOLY  DESCRIPTIONS OF THE SAMPLE DEPHS

A <) T - mODERATE. BROWN 'S YR L//y

25 SAMDY - S)tT  E/NE GRAIN

1. Beowy .5 YR 5//,(, _WEL SORTED

50D SILTY -SAND L/nE GRAIN

Lo HT BROWN 5 YR s;/o  wesl SORTED

7D SAND FINE =7 Y EINE CEAIN

LT BROWN & ¥R 5;/@ v £ SORTED

1/D SAND  FINE (AN uJ/5rw4LL APOUNT of SI1E7

LIGLHT BRIWO T YR S/(A LUEM. SORTED

moLE DJ

/
N

(ne) (e
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[0-%-917

100 ARRIVE AT _SITE  Stormttt, LAMDFIEL ¥z s

-

ar)  CANPOL) ALR.
CREL) : FRED GEBHARDT ( PROECT CH/.£F/\

RarpH wWicox (G.C  OPEFATOR

JERRY s ARSON (rECyN/CAL Sv PPOR>

PURPOSE pF WisS(T (S TO ANALYIZ . SOlC

CONTAINED N BARRELILS, <Pl NS o LLECTED

CEom Spr BORINGS AT  StamUHI0.

-

THE IAD AnAvLStS  FROM SolL RORIRG S

/NDICATES CONTAMINATIONL [N SAm PLES

COLLECTED AT éSFT,/ 25 FI. _ ArRD AT

Sp FT  THESE TJHREF SOt [NTERVALS

A2 FROM  MnEe /),

BERPE  SPIL A PARPEUS AW BE DI SPOSED

of ,  RBARREILS (W(TH CONTAM I17AT(08 WEED TO
Bt JOELTIFIED

SIX RALPELS pRE Flom  HOLE # 1 G.C,

SAMPLES Wil BE  cDLLECTED, 1F TRE

G.C INDILATES coNtdm NATION THELR A

S0/ SAmPLE Wit BE CDLLECTED /0 A

BRASS SLEEVE . THE spes bee BE TESTED

roR DIESEL RanGE oRoAwics (1 DRo>)
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/208 RapRE. FL)  B.C SAmpLE  COLLELTED.

2D READING — Q25 PPmM

\/?/D'IM/) _
- (993 COWEED Sost SAMPLE  FRDm  BpRPHL 4/

SR
—_ (poum-1)
|—p BARREU(DRUM=2Y P D, G.C ShmPil (oILECTED
PO _READING = 6 TPM

(234  DRVM -] SAMPI COLLECTED soic

{6 IL SAMPES pef  BPMVe COLLECTED FROM rmiD — BTIOmM

OF EACY BRARRERELL.

=

1082 DRum-x COLLECTED G.C SAmPLE

PIp PEADING - [HO pPM

;)5(/ DRUM -3 SOIL SAMPLE  COLtETED

— —{ 1323 (owscreD G.( SAMPLE frROm DRvm-Y

£I0 READIR, - 200 Ppm

139 Coutfcaen SoiL SAmPE pEVM-¢
1 335 couwEced Sol  SAmMPLE DRUm « 8  PID - /§0 PP

——————iﬁ‘l? COLLFCTED G.C. SAmPLE DR ~-§

PO READING = O
DYE COLLECTED  SDrL SAMPLE  pRYM - §

1 355 rowLectep Soic SAmPf  pRYM 8 9,

— 1 {50 (OULECHED G.C. SAMPLE [RUM ~ [

-

PD_PeAD,NG ~ 200 Ppe.

{ COLLECTED Sort SAmPLE  DRYM ~7

. HID  CouLECTED St SAMPXE PRy -C

i
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10-9-92

— - 0900 ARRIVED AT LAODERL S(TE. PECIOED TO
RE-SAMPLE DRUM -4 ~ AND HNALTIDF
SAMPLE FOR.  \OC RAYHER THAM DRO.

ALSO  DunPPED  TYHE Spiz  FROM Y- OF
THE RARRELLS THAT WERE  ScpEENED FOR
CONTEAr~ I NATON YESTERDAY THESE
 PRARREULS  WERE  EILLED Wi TH  DOIL FRC
Swmv 90 S|TE. Horg 3 2.
Tie LAR_AMAYIAM ANAYL SIS INDICATED
TWAT THERE IS KNO (’DQ;AMIL)ATIQN (A

’——:F e SpiL .

—m j Aoy PIKE. Bpoms. CAFD EOWIRONMENTACL
— CONSULTED _10(TH BEFORE. BARLELLS WERE

»_"“DvaﬁD :
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