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1.0 INTRODUCTION

This Quarterly Groundwater Quality Report presents results IT Corporation's (IT)
implementation of the year two, quarter one monitoring for the Groundwater Interim
Remedial Action (IRA) extraction system at the Dunn Field area of the Memphis Depot,
Memphis, Tennessee (Depot). This work was performed for Sverdrup Civil, Inc. under the
Subcontract No. C5X51 1 015S200.

1.1 Scope of Work

This quarterly report covers the period from November 1999 through February 2000. The
monitoring of the system was performed in accordance with the Groundwater Interim

Remedial Action Defense Depot Memphis, Tennessee Operation and Maintenance Plan

(O&M Plan) prepared by CH2M}Iil in May 1998. This plan contained an overview of the
recovery system and described how the system functions. Stant-up, operation, and shutdown
procedures were discussed for the extraction system. Requirements for sampling, monitoring
and reporting were also included.

1.2 Site Description and Background

The Depot covers 642 acres in Shelby County, Memphis, Tennessee. The facility is
approximately four miles southeast of the central business district and one mile northwest of
Memphis International Airport. Figure I presents the location of the Depot. Operations
began in 1942 with the mission to inventory and supply materials for the United States Army.
In 1964, its mission was expanded to serve as one of the principle distribution centers for a
complete range of military commodities. Past activities at the Depot included a wide range
of storage, distribution, and maintenance practices. The Depot has been closed (since 1997)
and is maintained by the Memphis Depot Caretaker Division, under the control of the
Defense Depot Susquehanna, Pennsylvania/Defense Logistics Agency (DLA). The Depot is
currently undergoing Base Realignment and Closure (BRAC) activities.

Dunn Field, also called OU-1, consists of 68 acres of land area that is located north of the
main installation, across Dunn Road as in Figure 1. The northwestern quadrant of Dunn
Field was used as a landfill area. The southwestern and southeastern quadrants were used as
a storage area for mineral stockpiles. The northeastern portion was used as a pistol range and
later as a pesticide storage area. Until 1970, Army supplies, including hazardous and non-
hazardous materials were burned or buried primarily in the northwest portion of Dunn Field.
These materials potentially included oil and grease, paint, paint thinner, methyl bromide,

Defense Depot-Memphis, TN 1-1 IT Project t#801370
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pesticides, herbicides, and food supplies. Disposal operations at Dunn Field have created a
plume of contaminated groundwater, in the shallow fluvial aquifer, along the western and
northern portion of Dunn Field. Groundwater monitoring performed during the 1989 and
1990 remedial investigation/feasibility study (RI/FS) identified concentrations of dissolved
volatile organic compounds (VOCs) and heavy metals above regulatory limits. Identified
VOCs included, but were not limited to, tetrachloroethene, trichloroethene, dichloroethene,
carbon tetrachloride, chloroform and 1,1,2,2 -trichioroethane.

The Depot facility is classified as a Superflxnd site under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1990 (CERCLA) Section 120 (Federal
Facilities).

1.3 Hydrogeology

The Depot is underlain by a layer of wind blown deposits (loess) about 20 to 30 feet thick.
Underlying the loess, to a depth of generally 70 to 95 feet below land surface (bls), is a series
of terrace deposits consisting primarily of silty to gravely sands with some thin clay
interbeds. The lower saturated portion of the terrace deposits is referred to as a fluvial
aquifer, which is the uppermost aquifer beneath the Depot. The Jackson Formation/Upper
Claiborne Group, which generally consists of high plasticity clay of variable thickness (5 to
75 feet), composes the base of the fluvial aquifer. The saturated thickness of the fluvial
aquifer varies from 2 to 20 feet and is controlled, in part, by the topography of the Jackson
Formation/Upper Claiborne Group.

Beneath the Jackson Formation/Upper Claibomne Group lies the Memphis Sand Aquifer,
which is the primary source of drinking water for the City of Memphis. The Jackson
Formation/Upper Claibomne Group clays serve as both the confining units for the Memphis
Sand Aquifer and the base of the fluvial aquifer.

1.4 Remedial Objective

The Depot facility, including Dunn Field, was placed on the National Priority List (NPL) in
1992 primarily because of the EPA's final Hazard Ranking System (HRS) Scoring Package
for the Depot score of 58.06. In August 1995, CH2MHiI submitted a Record of Decision
(ROD) for a Groundwater IRA at Dunn Field to the regulatory agencies for approval. The
ROD provided the basis of design for the components associated with the IRA for Dunn
Field. The following remedial objectives were identified in the O&M Plan:

Defense Depot-Memphis, TN 1-2 IT Project #801370
Y2Q I Groundwater Quality Report
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* Install recovery wells along the leading edge of the groundwater plume.

* Operate the system of recovery wells until contaminant concentrations are reduced to

acceptable levels or until the final remedy is in place.
* Perform chemical analysis to monitor the quality of the discharge in accordance with city

discharge permit requirements.

1.5 System Description

The USACE contracted OHM/IT to install seven groundwater extraction wells, one pre-cast

concrete building, underground conveyance system, flow measurement and control systems,

and associated civil, electrical, and instrumentation/controls components. The Technical

Specifications prepared by CH2MHilI (including Addendum No. 1, dated August 29, 1997)

defined the Groundwater IRA's equipment, process controls, operational requirements,

recovery wells sizes and depths, pumping rates and construction drawings. OHM provided

As-Built Drawings for the Dunn Field groundwater extraction system under a separate

submittal in April 1999. The location of the system is identified in Figure 1.

Defense Depot-Memphis, TN 1-3 IT Project #801370
Y2QI Groundwater Quality Report
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2.0 SYSTEM MONITORING METHODOLOGY

2.1 Groundwater Level Measurements

Baseline water level measurements were collected prior to system startup in accordance with

the O&M Plan. Water level measurements were recorded twice a month during this four-

month operational period from a select number of monitoring wells located both on and off

Dunn Field. The following table lists the monitoring wells:

MW-02 MW-I5 MW-37 D MW-55
MW-03 MW-I8 MW-38 MW-56
MW-04 MW-19 a MW-40 MW-57
MW-0S MW-27 MW-41 MW-58
MW-06 MW-28 MW-42 MW-59
MW-07 MW-29 MW-43 MW-60*
MW-OS MW-30 MW-44 MW-62
MW-09 MW-31I MW-45 MW-62
MW-IO MW-32 b MW-46 MW-63
MW-Il MW-33 MW-49 MW-65
MW-12 MW-34 b MW-51 MW-67
MW-13 MW-35 MW-53 MW-69
MW-14 MW-36 MW-54 MW-70

MW-71

The monitoring of thesewells wsadded in quarter thre ad quarter four.
bIT continued monitoring thesewellsmanually oncethewcntinuous rcording intruments were rmoved by the USGS

IT continued monitoring three formerly electronically monitored wells; MW-32, MW-34 and

MW-37. These well were incorporated into the bi-monthly gauging events soon after USGS

removed the electronic water level transducers. Four newly installed wells; MW-68, MW-

69, MW-70 and MW-71 also required bi-monthly measurements for the second year O&M

period. All, except MW-68, were available for bi-monthly measurements in January 2000.

Eight existing, primarily off-site wells; MW-19, MW-27, MW-56, MW-62, MW-63, MW-

65, MW-67 and PZ-02 were also added to the bi-monthly gauging events for the second year

O&M period. The first year of measurement data was submitted to USAGE, DLA, TDEC

and USEPA separately. A complete set of the quarterly measurements is available in

Appendix A.

In addition to the above monitoring wells, recovery well water levels were recorded

continuously during system operation. This data was recorded with electronic water level

transducers at one-hour intervals. Data was retrieved remotely on a routine basis from an

electronic data logging system.

Defense Depot-Memphis, TN 2-1 IT Project #801370
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2.2 Groundwater Sample Collection and Analyses

Groundwater samples were collected once in F6b-OO. Samfples were dollected from nineteen
(19) monitoring wells and each of the seven (7) operating recovery wells, plus four (4)
recently installed recovery wells as identified in the following table:

Well Type Well No. Analyses/Method at Each Well Date Performed
MW-14
MW-15 Ouarterly Analyses:
MW-30 PH/Field Probe

DowgrdintMW-31 CodciiyFedPoeFeb-00
DowgrdintMW-32 CnutiiyFel rb

Groundwater M1 W-33 Volatile Organics/SW8260

Monitoring MW-34

Wells MWA0
MW-44
MW-5l
MW-54
MW-56
MW-5 7
MW-i58
MM-59
MW-67
MW-69
MW-70
MW-71
RW- IA
RW- IB

Groundwater RW-0I

Recovery RW-02
Wells RW-03 Ouarterlv Analyses:

RW-04 PH/Field Probe Feb-00

RW-05 Conductivity/Field Probe

RW-07 Volatile Organics/SW8260
RW-08

_ _ _ _ _ _ _ _ _ R W -09 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cumulative analytical results for sampled momitoning wells presented in Table I include five
quarters of data since system start-up. Cumulative analytical results for system recovery
wells presented in Table 2 also includes data since system start-up. Laboratory analytical
reports are provided in Appendix B and Appendix C. A discussion of the results is presented
in section three of this report.

Defense Depot-Memphis, TN 2-2 IT Project i#80 1370
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2.3 System Discharge Sample Collection and Analyses

Monthly effluent samples were collected from the groundwater extraction system at a

location approximately 200 feet upstream from the final discharge point. The discharge point

is a manhole located on Kyle Street at the west property line of the Depot.

Effluent samples have been collected on a monthly basis from November 1999 through

February 2000. The samples were analyzed in accordance with Section F.1I of the Industrial

Wastewater Discharge Agreement for Volatile Organic Compounds (VOCs) by Method

SW846 8260B.

Analysis of the monthly samples was performed to evaluate compliance with the City of

Memphis Industrial Wastewater Discharge Agreement and subsequent revisions. A copy of

this agreement was provided in the year one operations and maintenance report. Analytical

results for each effluent sample are presented in Table I. Laboratory analytical reports are

provided in Appendix C. A discussion of the results is presented in section three of this

report.

2.4 Field and Laboratory QAJAC Samples

As part of the Quality Assurance/Quality Control (QA/QC) Program, a variety of field and

laboratory QA/QC samples were collected and analyzed during each sampling event.

Groundwater was the only matrix analyzed; however, samples were collected from three

different sources: groundwater monitoring wells, groundwater extraction (recovery) wells,

and groundwater extraction discharge.

2.4.1 Quarterly Groundwater Sampling Event

QAIQC samples collected in the field during each quarterly sampling event included three

equipment blanks, two double blind duplicates, one field blank, temperature blanks, and trip

blanks. A trip blank and temperature blank was typically included in every cooler delivered

to the lab. One equipment blank and/or double blind duplicate was collected for every ten

samples. Laboratory QAJQC included surrogate spikes to show control of organic analyses,

a method blank and laboratory control sample, and matrix spike and matrix spike duplicate

(MS/MSD) samples. The quality control samples and results are presented in Table 4. A

data evaluation was conducted for the quarterly sampling event. A copy of the complete data

evaluation summary is presented in Appendix D.

Defense Depot-Memphis, TN 2-3 IT Project #801370
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2.4.2 Monthly Effluent Sampling Events

QA/QC samples collected in the field during each monthly effluent sampling event included

temperature blanks, trip blanks, and equipment blanks or double blind duplicates.

Throughout the quarter, three double blind duplicates were collected in Nov-99, Dec-99, and

Feb-99. Laboratory QAIQC included method blanks and MSIMSDs. A laboratory control

duplicate sample was analyzed for batches that did not include MS/MSDs. A data evaluation

was conducted for each monthly sampling event. A copy of the complete data evaluation

summary is presented in Appendix D.

2.5 Sample Packaging and Handling

Upon collection, samples and associated field QAIQC samples were immediately placed on
ice in a cooler. Stored samples were checked periodically and ice was replaced as needed to

maintain a 4-degree Celsius temperature. Samples were segregated by sealed plastic bubble-

wrap bags and placed in a cooler with chain of custody forms. Samples were typically hand

delivered the same day of collection to the local laboratory: Environmental Testing and

Consulting, INC. (ETC) in Memphis, TN.

Defense Depot-Memphis, TN 2-4 IT Project #80 1370
Y2Q I Groundwater Quality Report
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3.0 MONITORING RESULTS

This section discusses results of the Year Two, Quarter One (Y2Q1) remedial action
groundwater monitoring at the Memphis Defense Depot. Figure 3 shows the locations of
monitoring and recovery wells at the site.

3.1 Groundwater Elevation and Hydraulic Gradient

Groundwater level measurements at the site have been collected bimonthly at 53 fluvial

aquifer monitoring wells since the remedial system was started in Nov-98. Calculated

groundwater elevations during this monitoring period ranged from 249.33 feet mean sea level
(msl) in MW-65 to 160.39 feet msl in MW-34. Figure 4 presents a Y2Q1 (Feb-00)
groundwater elevation contour map. Figure 3 provides baseline groundwater elevations for

comparison.

Groundwater elevations in recovery wells are maintained at a constant level above the pump

intake to prevent damage due to pump cavitation. The column of groundwater maintained

above each pump inlet is as follows: RW-03, 4.0 feet; RW-04, 4.0 feet; RW-05, 1.6 feet;

RW-06, 5.2 feet; RW-07, 4.2 feet; RW-08, 6.7 feet; and RW-09, 7.7 feet.

The groundwater flow direction during the Y2QlI (Feb-00) groundwater measurement event
was to the west with minor flow components to the southwest and northwest due to low

groundwater elevations observed in MW-34 and MW-40. In general, the baseline calculated
hydraulic gradient was approximately 0.039 ft/ft. Following startup of the recovery wells,

the overall flow direction has remained unchanged. During this monitoring period the
hydraulic gradient across the middle of the site decreased slightly to 0.02 ftlft.

In general, groundwater elevations decreased approximately 0.5 feet from the previous

quarter in monitoring wells sampled with the exception of MW-33, MW-34 and MW-40.
These wells displayed an increase in groundwater elevation of 7.44 ft, 5.92 ft, and 2.05 ft

respectively. Quarterly groundwater level measurements are provided in Table S.

Groundwater level measurements and precipitation data are provided in Appendix A.

3.2 Groundwater Analytical Results

This section includes analytical results of effluent samples to the Publicly Owned Treatment

Works (POTW) as well as groundwater samples collected from recovery wells and select
monitoring wells. Groundwater analytical results from the Y2Ql sampling and analysis

Defense Depot-Memphis, TN 3-1 IT Project #801370
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event are presented in Figure 2. Copies of the laboratory analytical reports, including field

logs and chain of custody documentation, are provided in Appendix B with the quarterly

monitoring well samnples and Appendix C with the monthly effluent samples.

3.2.1 Effluent Analytical Results Summary

During the Y2Q1 monitoring period (Nov-99 through Feb-00), monthly effluent discharge
samples were collected from the groundwater recovery system in compliance with the City of

Memphis Discharge Permit. The samples were analyzed for pH (Method 150.1), TAL

Metals (EPA 200 Series), TCL Volatile Organics (Method 8260B) and TCL Semi-Volatile

Organics (Method 8270C). Monthly effluent analytical reports are provided in Appendix C.

There were no exceedances of the City of Memphis Industrial Wastewater Discharge

Maximum Levels during the Y2Q1 period. Table I presents effluent sample analytical

results from system startup through Feb-00.

3.2.2 Recovery Well Analytical Results Summary

Y2Q1 groundwater samples were collected from the recovery wells on 14-Feb-00. The

groundwater samples were analyzed for TCL Volatile Organics (Method 8260B). Results

are provided in Table 3. Y2Q1 recovery well laboratory analytical reports are provided in

Appendix B.

Only compounds that have been detected are reported. Of the compounds detected,

trichloroethene (TCE) is the only compound detected above Drinking Water Maximum

Contaminant Levels (MCLs) in all recovery wells during each sampling event.

RW-OJ This was the first time the recovery well was sampled since being installed in

November 1999. Two compounds (carbon tetrachloride [CT] at 42.2 ug/l; and

trichioroethene [TCE] at 35.2 ugh1) were detected at concentrations exceeding MCLs.

RW-JA This was the first time the recovery well was sampled since being installed in

November 1999. Two compounds (CT at 15.2 ug/l; and TCE at 119 ug/1) were detected at

concentrations exceeding MCLs.

RW-JB This was the first time the recovery well was sampled since being installed in

November 1999. Two compounds (CT at 20.6 ughl; and TCE at 21.9 ug/1) were detected at

concentrations exceeding MCLs.

Defense Depot-Memphis, TN 3-2 IT Project #801370
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RW-02 This was the first time the recovery well was sampled since being installed in

November 1999. Two compounds (CT at 15.7 ug/l; and TCE at 21.4 ugfl) were detected at

concentrations exceeding MCLs.

RW-03 Three compounds (CT, Cis I1,2-dichloroethene [Cis-DCE], and TCE) were detected

at concentrations exceeding MCLs during the first year of system operation. CT and TCE

have exceeded MCLs during each of the five quarterly sampling events. During the Y2Q1

sampling event CT (10.9 ug/1), Cis-DCE (101 ug/1) and TCE (57.8 ug/1) exceeded MCLs.

CT demonstrated a slight decrease in concentration from the previous quarter (13.2 to 10.9
ug/1) and TCE demonstrated a slight increase (55.0 to 57.8 ug/1). Cis-DCE increased from

44.0 ugh1 (Y1Q4) to 101 ug/h (Y2Q1).

RW-04 One compound (TCE) was detected at concentrations exceeding MCLs during the

first year of system operation. TCE has exceeded MCLs in each of the five sampling events.
During the Y2QI sampling event, TCE (252 ug/1) and CT (6.97 ugh1) exceeded MCLs. TCE
demonstrated a decrease in concentration from 649 ughl (Y1Q4) to 252 ug/l (Y2Ql). CT was

detected at a concentration above MCLs (6.97 ugh1) for the first time during this sampling

event.

RW-OS Two compounds were detected at concentrations exceeding MCLs during the first

year of system operation. Tetrachloroethene (PCE) and TCE have exceeded MCLs during
each of the five quarterly sampling events. During the Y2Ql sampling event, PCE (10.8

ug/1) and TCE (1,170 ugll) exceeded MCLs. The PCE concentration demonstrated a

decrease from Y1Q4 (45.1 ughl) to Y2Q1 (10.8 ug/1). TCE also demonstrated a decrease
from YIQ4 (1,290 ug/l)to Y2Q1 (1,170 ug/1).

RW-06 Two compounds were detected at concentrations exceeding MCLs during the first

year of system operation. PCE has exceeded MCLs during four quarterly sampling events.
TCE has exceeded MCLs during each of the five quarterly sampling events. PCE

concentrations remained essentially the same from the previous quarter (Y1Q4, 5.8 ughl: to
Y1Q2, 6.48 ugh]) and ICE demonstrated a slight decrease (YIQ4, 24.2 ughl; to Y2QI 17.0

ughl).

RW-07 Three compounds were detected at concentrations exceeding MCLs during the first

year of system operation. Cis-DCE (74.7 ug/1) exceeded the MCL during the YIQ4
sampling event and decreased slightly to 70.3 ug/l during the Y2Ql sampling event. PCE
and ICE have exceeded MCLs during each of the five quarterly sampling events. The PCE

Defense Depot-Memphis, TN 3-3 IT Project #801370
Y2Q I Groundwater Quality Report



775 1

concentration decreased slightly from Y1Q4 (12.2 ug/1) to Y2QI (9.33 ughl. The TCE
concentration decreased from Y1IQ4 (145 ug/1) to Y2Q I (1 02 ug/1).

R W-08 Five compounds were detected at concentrations exceeding MCLs during the first
year of system operation. I1,2-dichloroethane (DCA) exceeded MCLs during YI Q4 (27.8
ug/1) then decreased to <1 ug/h during the Y2Ql sampling event. The 1,1-dichloroethene
(DCE) concentration increased from <1 ughl (Y1Q4) to 6.82 ughl during the Y2Q1 sampling
event. Cis-DCE exceeded the MCL during the YIQ2, Y1Q3 and Y1Q4 sampling events.
Cis-DCE was detected at a concentration of 89.1 ug/l (YIQ4) and increased to 115 ughl
during the Y2Q1 sampling event. PCE has exceeded MCLs during all five quarterly
sampling events. The PCE concentration decreased from Y1Q4 (39.1 ug/1) to Y2Q1 (6.67
ugh]). TCE has exceeded MCLs during all five quarterly sampling events. The TCE
concentration decreased from Y1Q4 (261 ug/l) to Y2Q1 (190 ug/l).

R W-09 Three compounds were detected at concentrations exceeding MCLs during the first
year of system operation. Cis-DCE, PCE and TCE have exceeded MCLs during all five
quarterly sampling events. Cis-DCE (44.7 ug/1) exceeded the MCL during the Y1Q4
sampling event and increased to 52.9 ug/l during the Y2Q1 sampling event. The PCE
concentration decreased slightly from Y1Q4 (12.2 ug/1) to Y2Q1 (9.33 ug/1). The TCE
concentration decreased from YlIQ4 (145 ugfl) to Y2Q I (1 02 ughl).

3.2.3 Monitoring Well Analytical Results Summary

Y2Q I (Feb-00) groundwater samples were collected from select monitoring wells at the site.
The samples were analyzed for TCL Volatile Organics (Method 8260B3). Y2Ql monitoring
well laboratory analytical reports are provided in Appendix B.

Table 2 (p. 1-10) present TCL Volatile Organics analytical results from monitoring wells
MW-14, MW-i5, MW-30, MW-31, MW-32, MW-33, MW-34, MW-40, MW-44, MW-51
and MW-54 from Feb-99 through Feb-CO. Table 3 lp 11) presents initial TCL Volatile
Organics analytical results from monitoring wells MW-56, MW-57, MW-58, MW-59, MW-
67, MW-69, MW-70 and MW-71 collected Feb-CO. Only compounds detected during any
sampling event have been reported in the tables.

MW-i 4 This was the first time the monitoring well has been sampled. No volatile organic
compounds were detected at concentrations exceeding MCLs.

Defense Depot-Memph is, TN 3-4 IT Project #80 1370
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MYW-iS Four volatile organic compounds were detected at concentrations exceeding MCLs
during the first year of system operation. CT and TCE have exceeded MCLs during all five

quarterly sampling events. PCE has exceeded MCLs during the past four quarterly sampling
events, and 1,1 ,2-Trichloroethane (TCA) has exceeded MCLs during the last two quarterly
sampling events. CT (35.2 to 29.0 ug/1) and PCE (8.46 to 6.91 ug/l) concentrations
decreased slightly from the previous monitoring period. The ICA (5.72 to 10.2 ug/1)

increased slightly from the previous quarter. The TCE (299 ug/1) remained unchanged from
the previous quarter.

MWf-30 No volatile organic compounds have been detected at concentrations exceeding
MCLs during all five quarterly sampling events.

MW-31 Three volatile organic compounds have been detected at concentrations exceeding
MCLs during the first year of system operation. DCE exceeded MCLs during the first three

sampling events. DCE concentrations increased from 5.98 ug/h (Y1Q4) to 9.89 ug/h (Y2Q1).
PCE exceeded the MCL during the Y1Q2 (7.55 ugA) sampling event and has steadily
decreased to <1.0 ug/l (Y1Q4 & Y2Q 1). TCE has exceeded MCLs during all five quarterly
sampling events. The TCE concentration increased from 18.0 ugh1 (Y1Q4) to 25.6 ughl

(Y2Q1I) from the previous quarter.

MW-32 Two volatile organic compounds were detected at concentrations exceeding MCLs
during the first year of system operation. Both CT and TCE have exceeded MCLs during all
five quarterly sampling events. CT concentrations remained relatively unchanged from the
Y1Q4 (25.2 ug/1) to the Y2Q1 (25.5 ug/1) sampling event. The TCE concentration increased
slightly from Y1IQ4 (3 6.8 ug/1) to the Y2Ql1 (41.8 ug/l) sampling event.

MWf-33 No volatile organic compounds have been detected at concentrations exceeding

MCLs during all five quarterly sampling events.

MW-34 No volatile organic compounds have been detected at concentrations exceeding
MCLs during all five quarterly sampling events.

AMW-40 No volatile organic compounds have been detected at concentrations exceeding
MCLs during all five quarterly sampling events.

MW-44 No volatile organic compounds have been detected at concentrations exceeding
MCLs during all five quarterly sampling events.

Defense Depot-Memphis, TN 3-5 IT Project #801370
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MW-SI Two volatile organic compounds have been detected at concentrations exceeding

MCLs during the first year of system operation. DCE exceeded MCLs during the first four

sampling events. The DCE concentration decreased from YIQ4 (8.91 ug/1) to the Y2Q1

(1.08 ugh1) sampling event. TCE exceeded MCLs during the Y1Q1 sampling event. TCE

concentrations have since remained <5.0 ughl, and decreased from YIQ4 (2.99 ugh1) to the

Y2Q 1 (0.7 ugh1) sampling event.

MW-S4 Two volatile organic compounds have been detected at concentrations exceeding

MCLs during the first year of system operation. CT exceeded MCLs during the Y1IQ3 and

Y1Q4 sampling events. CT concentrations increased from YIQ4 (5.02 ugh1) to the Y2Q1

(14.7 ugh1) sampling event. The TCE concentration has exceeded MCLs during all five

quarterly sampling events. The TCE concentration increased from YlIQ4 (30.6 ugh1) to the

Y2Q I (43.3 ugh1) sampling event.

MW-56 This was the first time the monitoring well has been sampled. No volatile organic

compounds were detected at concentrations exceeding MCLs.

MWf-S7 This was the first time the monitoring well has been sampled. Three volatile organic

compounds CT (39.3 ugh1), PCE (5.38 ugfl) and TCE (50.8 ug/1) were detected at

concentrations exceeding MCLs during the Y2Q1I quarterly sampling event.

MW-58 This was the first time the monitoring well has been sampled. No volatile organic

compounds were detected at concentrations exceeding MCLs.

MW-S9 This was the first time the monitoring well has been sampled. One volatile organic

compound PCE (35.0 ug/1) was detected at a concentration exceeding MCLs during the

Y2QI quarterly sampling event.

MfW-67 This was the first time the monitoring well has been sampled. No volatile organic

compounds were detected at concentrations exceeding MCLs.

MW-69 This was the first time the monitoring well has been sampled. One volatile organic

compound TCE (99.2 ug/1) was detected at a concentration exceeding MCLs during the

Y2QI quarterly sampling event.

Defense Depot-Memphis, TN 3-6 IT Project #801370
Y2Q I Groundwater Quality Report
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MW-70 This was the first time the monitoring well has been sampled. Six volatile organic
compounds, Trans-1,2-DCE (149 ug/1), Cis-l,2-DCE (522 ugh1), PCE (89.7 ugAl), l,1,2-TCA
(39.7 ugh1), TCE (1 1,700 ug/1) and vinyl chloride (1.88 ug/l) were detected at concentrations
exceeding MCLs during the Y2Q I quarterly sampling event.

MW-71 This was the first time the monitoring well has been sampled. Three volatile organic
compounds, CT (53.9 ug/1), PCE (10.0 ug/l) and TCE (330 ugh1) were detected at
concentrations exceeding MCLs during the Y2Q1 quarterly sampling event.

Defense Depot-Memphis, TN 3-7 IT Project #80 1370
Y2Q I Groundwater Qual ity Report
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4. 0 CONCL USIONS

Conclusions to this quarterly groundwater quality report have been developed from the

review of groundwater monitoring efforts and results throughout the quarter. The two major

system monitoring methods included analytical sample results and groundwater level

measurements.

4.1 Summary of Monitoring Results

•In general, groundwater elevations decreased approximately 0.5 feet from the previous
quarter. The large increase in groundwater elevations at MW-33, MW-34 and MW-40 is
thought to be a result of inaccurate measurements reported during the Y 1 Q4 sampling
event. This will be evaluated during the Y2Q2 sampling event to be completed mid-May
2000.

• At this time, development of a hydraulic barrier to offsite contaminant migration cannot
be confirmed. Additional monitoring wells and/or groundwater modeling is required to
confirm that a hydraulic barrier has been established.

* The groundwater flow direction at the site is to the west with minor flow components to
the southwest and northwest due to low groundwater elevations observed in MW-34 and
MW-40.

* Since system startup, the overall flow direction has remained unchanged. The hydraulic
gradient across the middle of the site decreased slightly from 0.045 ft/ft in Nov-99 to 0.02
ft/ft in Feb-00.

* Effluent discharge limits to the POTW were not exceeded during this monitoring period.

* This monitoring period collected groundwater samples from nine additional monitoring
wells (MW-14, MW-56, MW-57, MW-58, MW-59, MW-67, MW-69, MW-70 and MW-
81) and four recently installed recovery wells (RW-0 1, RW- 1A, RW-1I1B and RW-02).
Monitoring wells MW-57 (south of RW-0l), MW-59 (upgradient from RW-06), MW-70
(between RW-04 and RW-05), MW-71 (downgradient from RW-02) and all four
recovery wells demonstrated the presence of at least one VOC in excess of MCLs.

Defense Depot-Memphis, TN 4-1 IT Project #801370
Y2Q I Groundwater Quality Report
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5.0 RECOMMENDATIONS FOR FUTURESAMPLING

This scope should be continued for year two, quarter two. One well (MW-68) was not

available for sampling during the Y2Q I event; therefore, IT recommends adding this well to

the Y2Q2 sampling event.

Defense Depot-Memphis, TN 5-1 IT Project #801370
Y2Q I Groundwater Quality Report
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APPENDIX A

Groundwater Level Measurements
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APPENDIX B

Analytical Laboratory Data for the Quarterly Monitoring Well Samples



Chemical Analytical Data 7 7 66
Review Checklist

Report Type: []Preliminary [ Final Date Received: ________ Project Number: C'D I TV7C)

Project Name: I)!'> *V T/ Analysis/Method: 'S 2: -- ~

Laboratory: £7 T C- Lab Project/Case Number: 00' 0- 2 3

Sample Number(s): 3 ' 7 ,&FS4c' 7, p i c r~

Evaluated By: /ets- flC ( 'aIDate Evaluated: 3 //bC)

Data Package Deliverables Requirement: [SY-ininum[] Standard(] Maximum

[]Other' please describe

Quality Control Deliverables Required Received Passed Failed
PQL, MDL, RI, etc meets DQOs
Comment:

Holding Times
Comment:

Sample Condition (preservatives, containers, temperature, etc) ICase Narrative X
Comment:

Surrogate Recoveries X
Comment:

Lab Control Sample Recoveries X
Comment:, - -t- - '~ t f, -P / I-a '

Lab Control Sample Duplicate or Other Spike Recoveries X
Comment: NA
Lab Control Sample Duplicate or Other Laboratory Duplicate RPD X
Comment:

Matrix Spike Recoveries IC
Comment:s 2 & -C a5 ccJ~re 639 ~4~

Matrix Spike Duplicate Recoveries x
Comment:

Matrix Spike / Matrix Spike Duplicate RPD IC
Comment:

Laboratory Blanks (daily;inethod, instrument) IC
Comment: -

Field BlankV(tin eXiaiint arx
Comment:

Field Duplicates RPD X
Comment:A

-over-
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ENVIRONMENTAL TESTING & CONSULTING, INC.[~~~~U t ~~~2924 Walnut Grove Road * Mcrnphis, TN 38111 * (901) 327-2750 * FAX (901) 327-6334

Founded 1972

February 23, 2000

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 63043

Ref: Analytical Testing
ETC Order # 0002385
Project Description DDMT-Dunn Field

Project 1* 801370- Memphis Defense Depot

The above referenced project has been analyzed per your
instructions. The analyses were performed in our laboratory
in accordance with Standard Methods l7th/l8th Edition; The Solid
Waste Manual SW-846; EPA Methods for the Analysis of Water
and Wastes and/or 40 CFR part 136.

The results are shown on the attached analysis sheet Cs) -

Please do not hesitate to contact our office if you have any
questions.

Sincerely,

Chester D. Scheibel
Project Manager

rt

Attachment

SVEMHDDMT
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Environmental Testing & Consulting, Inc.
Data Qualifiers for Organic Reporting

Within the attached report, some analytical data may be reported as "Qualified Data" as indicated by
a "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that may
be associated with this report.

Q Surrogate Recovery Outside QC Limits

J Estimated Value. Presence of the cornpound was confirmed but less than the

_____________reported detection limit.

E Concentration exceeds the established method calibration range but is within
____________the working range of the instrument.

B Analyte detected in the associated Method Blank.

U Reported result was unconfirmed. Refer to Case Narrative.

N Non-Compliance Report associated with this sample or project.

C Result reported-from GCIMS confirmation analysis.

M ~~Result reported represents a minimum value. Refer to Case Narrative.

NC ~Result reported from Primary Column. Result did not confirm.
_ QC Data (percent recoveryfRPD for a particular analyte was outside QC Limits)

Revision 01/97 Dataqual.XLS



775 6'9 ENVIRO'NMENTAL TESTING &x CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750ANALYTICAL SUMMARY TABLE

Client Name Sverdrup Corporation
Site ID DDMT-Dunn Field

ETC
Sample ID Field ID Matrix Method Method Descriptio

000238501 RW-3-Y2Ql AQUEOUS 8260B Ga/MS Volatile Organics

000238502 RW-4-Y2Ql. AQUEOUS 8260B GC/MS Volatile Organics

000238503 RW-S-Y2Q1. AQUEOUS 8260B GC/MS Volatile Organics
000238504 RW-6-Y2Ql AQUEOUS 8260B Ga/MS Volatile Organics

000238505 RW-7-Y2Qa AQUEOUS 8260B Ga/Ms Volatile Organics

000238506 RW-8-Y2Ql AQUEOUS 8260B Ga/MS Volatile Organics

000238507 RW-8A-Y2Q1 AQUEOUS 8260B Go/MS Volatile Organics

000238508 RW-9-Y2Ql AQUEOUS 8260B GC/MS Volatile Organics

000238509 EGB-B-Y2Ql AQUEOUS 8260B GC/MS Volatile Organics

000238510 Trip Blank AQUEOUS 8260B Ga/MS Volatile Organics

page i 
000002
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Environmental Testing & Consulting, Inc.

Login
Chain-of-Custody

OoO03
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Environmental Testing & Consulting, Inc.
Cooler Receipt Form

LIMS# 0002-385
Date Received 2 /1 5/00 Projec-tDDMT______

Date/Tie Checkd In_2/15-/00-0900 * Dunn ~Field
Carrier/Bill# Hand-Delivered_______ BY____________

1. Custody Seals?/Location-NA No

2. Samples are non-radioactive? Yes

3. Chain of Custody in plastic? Yes

4. Temperature at receipt (ok = 4 ±t 2 0C) <4oC OK

5. Ice & Packing-Bubble Wrap, Ice Yes

6. Chain of Custody filled out properly? Yes

7. All containers in separate bags? Yes

8. Sample containers intact? Yes

9. Label(s) complete and in good condition? Yes

10. Label(s) agree with Chain of Custody? Yes

11. Correct containers used? Yes

12. Sufficient sample? Yes

13. VOA vials bubble-free (H20) or no head space (soil)? Yes

14. Preservation OK? TM pH_ TRPH pH_; TOG pH_; Yes
TOX pH_; CN pH_; N/P pH_; Other pH__

Comments

*Validated Date and Time of Sample Receipt (VDTSR)

000005
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Environmental Testing & Consulting, Inc.

Sample Reports

I OOOOOG~~~~~~~~~~~000
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ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

~.ent Name Sverdrup Corporation Project * 801370-20000000
Memphis Defense Depot FID *
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-01 Matrix :AQUEOUJS
Sample ID: RW-3-Y2QI Sample Date :02/14/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

Gc/MS Volatile Organics 8260B
02/16/00 LS

QC Thatch V1021601. ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromnethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 10.9 ug/L 1.00
hlorobenzene ND ug/L 1.00
J'hlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 4.57 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-1, 2-Dichioroethene 4.52 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane 61.9 ug/L 1.00
Tetrachloroethene 0.65J ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane 2.80 ug/L 1.00
Trichloroethene 57.8 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 101 ug/L 1.00

.crogate Standard% Recovery OC Limits
53. - Dibromofluoromethane 100 74 123
52 - Toluene-dB 102 86 112
S3 - 4-Bromofluorobenzene 86 81 115

JABORATORY MANAGER ND- Not Detected oOO



7 75 7 5 VOA-GCMS ORGANI CS ANALYSIS DATA SHEET CLIENT SAMPLE No.TENTATIVELJY IDENTIFIED COMPOUNDS
Lab Name: ETC,INC. Contract:
Lab Code: Case No.: SAS No.: SDG No.: 0002-385
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 1101012
Level: (low/med) LOW Date Received: 

_ __

0- Moisture: not dec. ____ Date Analyzed: 02/16/00
GC Column: ID: 2.00 (trm) Dilution Factor: i.o-
Soil Extract Volume: .(uL) Soil Aliquot Volume: ~ (UL)

Number TI~s found: 0 CONCENTRATION UNITS:Number TI~~s found: 0 (ug/L or ug/9Kg) ug/L

CAS NUMBER CMON AER EST CONC. Q

2.
:3. _ _ _ _ _ _

4.

62.
73.

19.
10.

13.~
14.~

16.~
17.~

19. _ _ _ __ _ _

20. _ _ _ __ _ _

21. _______ORM__VOGCMTI

22. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~000



7 75 7 6
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

jent Name Sverdrup Corporation Project# 801370-20000000
Memphis Defense Depot FID I
13723 Riverport Drive
Maryland Heights, MO 63043

ite ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-02 Matrix :AQUEOUTS
Sample ID: RW-4-Y2QI Sample Date :02/14/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

CC/MS Volatile Organics 8260B
02/16/00 LS

QC Batch V1021601 ug/L
Acetone ND ugiL 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromnoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon DisuJlfide ND ug/L 1.00
Carbon Tetrachloride 6.97 ug/L 1.00
thlorobenzene ND ug/L 1.00
.Thlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 2.80 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-l,2-Dichloroethene 2.15 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2, 2-Tetrachioroethane 12.3 ug/L 1.00
Tetrachl~oroethene 2.03 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane 0.76J ug/L 1.00
TrichJloroethene 208E ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
mn-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 15.0 ug/L 1.00

rrocpate Standard% Recovery OC Limits
52. - Dibromofluoromnethane 103 74 123
S2 - Toluene-dB 100 86 112
S3 - 4-Bromofluorobenzene 88 81 115

ABORATORY MANAGER ND- Not Detected 000009



77 ~VOA-GCMS ORGANIC ANALYSISLIDATA SHEET 
No.Lab5 Name TENTATIVELYCIDENALYSIS 

DATAPUNSHI002ET
LabNae:ETC, INC. 

Contract: 
00-8-Lab Code: Case No.: SAS No.: sDG NO.: 0002-385Matrix: (soil/water) WATER 

Lab Sample ID:
Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 1201013
Level: (low/med) LOW 

Date Received:%Moistnre: not dec. 
Date Analyzed: 02/16/00GO Column: ID: 2.00 (mm) Dilution Factor: i.o-Soil Extract volume: .(ut) Soil Aliquot Volume: (ut)

Number TI~s found: o CONCANTRATION UNITS:Number TI~s found: a (ug/L or ug/Kg) ug/L
CAS NJM13ER IWj 

NAME R S. OC

1.

14.
is.

10.~
21.

1 3.
14.

2 15 . _ _ _ _ _ _

16.~
17.~
1 8.
1 9.
2 0.

21. ~ ~ ~ ~ ~ OM C-GM-I

22. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~001



7 75 7 8
ENVIRONMENTAL TESTING &t CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

z.ent Name Sverdrup Corporation Project # 801370-20000000
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC order Number 0002385

ETC Lab ID 0002385-02 Matrix :AQUJEOUTS
Sample ID: RW-4-Y2QI-DIL Sample Date :.02/14/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

ac/Ms Volatile Organics 8260B
02/17/00 LS

QC Batch V1021701 ug/L
Acetone ND ug/L 200
Benzene ND ug/L 10.0
Bromodichloromethane -ND ug/L 10.0
Bromoform - ND ugiL 10.0
Bromomnethane ND ug/L 10.0
Carbon Disulfide ND ug/L 10.0
Carbon Tetrachloride ND ug/L 10.0
'hlorobenzene ND ug/L 10.0
.hlorodibromnomethane ND ug/L 10.0
Chloroethane ND ug/L 10.0
Chloroform ND ug/L 10.0
Chloromethane ND ug/L 10.0
1,1-Dichloroethane ND ug/L 10.0
1,2-Dichloroethane ND ug/L 10.0
1,1-Dichloroethene ND ug/L 10.0
trans-1,2-Dichloroethene ND ug/L 10.0
1,2-Dichloropropane ND ug/L 10.0
cis-1,3-Dichloropropene ND ugh. 10.0
trans-1,3-Dichloropropene ND ug/L 10.0
Ethylbenzene ND ug/L 10.0
2-Hexanone (MBK) ND ug/L 50.0
4-Methyl-2-pentancne (MIPK) ND ug/L SO.0
2-Butanone (MEK) ND ug/L 200
Methylene Chloride ND ug/L 50.0
Styrene ND ug/L 10.0
1,1,2, 2-Tetrachloroethane 14.4 ug/L 10.0
Tetrachloroethene ND ug/L 10.0
Toluene ND ug/L 10.0
1,1,1-Trichloroethane ND ug/L 10.0
1,1,2-Trichloroethane ND ug/L 10.0
Trichloroethene 252 ug/L 10.0
Vinyl Acetate ND ug/L 200
Vinyl Chloride ND ugiL 10.0
o-Xylenes ND ug/L 10.0
m-Xylenes ND ug/L 10.0
p-Xylenes ND ug/L 10.0
cis-1,2-Dichloroethene 16.4 ug/L 10.0

rrogate Standard% Recovery OC Limits
SI1 - Dibromnofluoromethane 100 74 123
S2 - Toluene-d8 100 86 112
53 - 4-Bromofluorobenzene 89 81 115

,A-BORATORY MANAGER ND- Not Detected 00001.1



ENVIRONMENTAL TESTING &x CONSULTING, INC.77 792924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
~~~ ~~ORGANIC ANALYSIS DATA SHEET

..ent Name Sverdrup Corporation Project # 801370-20000000
Memphis Defense Depot FID *
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-03 Matrix :AQUEOUJS
Sample ID: RW-5-Y2QI Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED By METHOD

GC/MS Volatile Organics 8260B
02/16/00 LSQC Batch V1021601 ug/L

Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00
'hlorobenzene ND ug/L 1.00
-.hlorodibromomnethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 1.36 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-1.2-Dichloroethene 12.3 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methy2lene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane 1,230E ug/L 1.00
Tetrachloroethene 10.8 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane 1.93 ug/L 1.00
Trichlorcethene 710E ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 50.2 ug/L 1.00

rrogate Standard % Recoveryv OC Limits
SI. - Dibromofluoromethane 102 74 123
52 - Toluene-d8 104 86 112
S3 - 4-Blromofluorobenzene 90 81 115

LABORATORY MANAGER ND) - Not Detected 000013



ENVIRONMENTAL TESTING &t CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET 7 75 8

.etName Sverdrup Corporation Project It 801370-20000000
Memphis Defense Depot FID It
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-03 Matrix :AQUEOUSSample ID: RW-5-Y2QI-DIL Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMI1T EXTRACTED ANALYZED By METHOD
GC/MS Volatile Organics 8260B

02/17/00 LS5QC Batch V1021701 gg/L
Acetone ND ug/L 2000
Benzene ND ug/L 100
Bromodichloromnethane ND ug/L 100
Bromoform ND ug/L 100
Bromomethane ND u.191L 100
Carbon Disulfide ND ug/LY 100
Carbon Tetrachloride ND ug/L 100
'hlorobenzene ND ug/L 100
..hlorodibromomethane ND ug/L 100
Chloroethane ND ug/L 100
Chloroform ND ug/LY 100
Chloromnethane ND ug/L. 100
1,1-Dichlcroethane ND ug/L 100
1,2-Dichloroethane ND ug/L. 100
1,1-Dichloroethene ND ug/LY 100
trans-1,2-Dichloroethene ND ug/L 100
1,2-Dichloropropane ND ug/L 100
cis-1,3-Dichloropropene ND ug/L 100
trans-1.3-Dichloropropene ND ug/lY 100
E thylbenz ene ND ug/LY 100
2-Hexanone (NMK) ND ug/L 500
4-Methyl-2-pentanone (MEEK) ND ug/LY 500
2-Butanone (MEK) ND ug/LY 2000
Methylene Chloride ND ug/L 500
S tyrene ND ug/L 100
1,l,2,2-Tetrachloroethane 3,120 ug/L 100
Tetrachloroethene ND ug/L 100
Toluene ND ug/L 100
1,1,1-Trichloroethane ND ug/L 100
1,1,2-Trichloroethane ND ug/L 100
Trichloroethene 1,170 ug/L 100
Vinyl Acetate ND ug/LY 2000
Vinyl Chloride ND ug/LY 100
o-Xylenes ND ug/LY 100
m-Xylenes ND ug/lY 100
p-Xylenes ND ug/LY 100
cis-1,2-DichJloroethene ND ug/LY 100

:rop~ate Standard% Recovery OC Limits
.31 - Dibromofluoromethane 106 74 123
S2 - Toluene-da 100 86 112
S3 - 4 -Bromofluorobenzene 86 81 115

/nr1 000015LABORATORY MANAGER ND- Not Detected OOi



ENVIRONMENTAL TESTING &z CONSULTING, INC.7 7 5 ~~~~~2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-275077 81I ORGANIC ANALYSIS DATA SHEET

.ent Name Sverdrup Corporation Project # 801370-20000000
Memphis Defense Depot FID 4
13723 Riverport Drive
Maryland Heights, MO 63043

site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-04 Matrix :AQUEOUS
Sample ID: RW6-Y2QI Sample Date :02/14/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Volatile Organics 8260B
02/17/00 LS

.QC Batch Vl0217O1 ug/L
Acetone ND ugiL 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L -1.00

Bromoform ND ng/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00
'hlorobenzene ND ug/L 1.00
hlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 3.20 ug/L 1.00
Chloromnethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-1,2-Dichloroethene 0.69J ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MInK) ND ugiL 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane ND ug/L 1.00
Tetrachloroethene 6.48 ugiL 1.00
Toluene ND ugiL 1.00
1,1,1.-Trichloroethane ND ug/L 1.00
1,1.,2-Trichloroethane ND ug/L 1.00
Trichloroethene 17.0 ugIL 1.00
Vinyl Acetate ND ugiL 20.0
Vinyl Chloride ND ugiL 1.00
o-Xyl~enes ND ugiL 1.00
m-.Xylenes ND ugiL 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 1.18 ugiL 1.00

:roprate Standard % Recovery OC Limits
al - Dibromofluoromethane 104 74 123
S2 - Toluene-dB 103 86 112
S3 - 4-Bromofluorobenzene 89 81 115

LABORATORY MANAGER NDl - Not Detected ool



ENVIRONMENTAL TESTING &t CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET 7 75 8 2

.ent Name Sverdrup Corporation Project It 801370-20000000
Memphis Defense Depot FID It
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-OS Matrix :AQUEOUSSample ID: RW-7-Y2QI Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED Bly METHOD
GC/MS Volatile Organics 8260B

02/17/00 LS
.QC Batch V1021701. ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00
hlorobenzene ND ug/L 1.00
.hlorodibrornomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 1.84 ug/L 1.00
Chloromnethane ND ug/L 1.00
1,1-Dichloroethane ND Ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-l,2-Dichloroethene 19.2 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-l,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dicbhloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MEK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane 49.9 ug/L 1.00
Tetrachloroethene 9.33 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane 1.03 ug/L 1.00
Trichloroethene 102 ug/L 1.00
vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
rm-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
Cis-1,2-Dichloroethene 70.3 ug/L 1.00

:roprate Standard % Recovery OC Limits
S1 - Dibromofluoromethane 100 74 123
S2 - Toluene-dB 99 86 112
S3 - 4-Bromofluorobenzene 85 81 115

(7% oooO~~~~~~~~~00iS
jABORATORY MANAGER ND - Not Detected



ENVIRONMENTAL TESTING &t CONSULTING, INC.
775 83 ~~~~~2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
775 83 ~~ORGANIC ANALYSIS DATA SHEET

.ent Name Sverdrup Corporation Project # 801370-20000000
Memphis Defense Depot FID It
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-06 Matrix :AQUEOUJSSample ID: RW-8-Y2QI Sample Date :02/14/00

DETECTION DATE DATETEST RESU3LT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Volatile Organics 8260B
02/17/00 LSQC Batch V1021701 ug/L

Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 1.03 ug/L 1.00
hlorobenzene ND ug/L 1.00
..hlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform io.s ug/L 1.00
Chloromnethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene 6.82 ug/L 1.00
trans-1,2-Dichloroethene 30.8 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyi-2-pentanone (MIEK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1, 1,2,2-Tetrachloroethane 121 ug/L 1.00
Tetrachloroethene 6.67 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ughL 1.00
1,1,2-Trichloroethane 1.58 ug/L 1.00
Trichloroethene 190 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 115 ug/L 1.00

zrocpate Standard% Recovery OC Limits
SI - Dibromofluoromethane 100 74 123
S2 - Toluene-d8 101 86 112
53 4-Bromofluorobenzene 8 5 81 115

ILAB2 RTORY MANAGER ND Not Detected 000021



ENVIRONMENTAL TESTING &r CONSULTING., INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-275075
ORGANIC ANALYSIS DATA SHEET 75 8

ent Name Sverdrup Corporation Project # 801370-20000000o
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-07 Matrix :AQUJEOUJSSample ID: RW-8A-Y2QI Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED By METHOD
GC/MS Volatile Organics 

8260B
02/17/00 LSQC Batch V1021701 ug/L

Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromnoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 0.93J ug/L 1.00
'florobenzene ND ug/L 1.00
.llorodibromomethane ND ug/L 1.00

Chloroethane ND ug/L 1.00
Chloroform 11.1 ug/L 1.00
Chloromnethane ND ugfL 1.00
1,1-Dichloroethane ND ugfL 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene 5.97 ug/L 1.00
trans-1,2-Dichloroethene 36.6 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1.3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (143K) ND ug/L 5.004-Methyl-2-pentanone (MIBK) ND ug/L S.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,l,2,2-Tetrachloroethane 118 ug/L 1.00
Tetrachloroethene 6.46 ug/LY 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane 2.00 tig/L 1.00
Trichloroethene 186 ug/L 1.00
Vinyl Acetate ND ugiL 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ugiL 1.00
m-xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 114 ug/L 1.00

ropate Standard % Recovery CC Limits-i- Dibromofluoromethanie 106 74 123S2 - Toluene-da 103 86 112
S3- 4 -Bromofluorobenzene 86 81 115

'IBORATORY MANAGER ND - Not Detected 000023



-ENVIRONMENTAL TESTING &t CONSULTING, INC.
7 7 5 8 5 ~~~2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750775 .85 ~ORGANIC ANALYSIS DATA SHEET

.ent Name Sverdrup Corporation Project * 801370-20000000o
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-08 Matrix :AQUEOUJS
Sample ID: RW-9-Y2Q1 Sample Date :02/14/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

ac/MS Volatile Organics 8260B
02/17/00 LS

QC Batch V102-1701 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomnethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 0.79J ug/L 1.00
hlorobenzene ND ug/L 1.00
.hlorodibromnomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 12.5 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane 1.88 ug/L 1.00
1,2-Dichlcroethane 0.70J ug/L 1.00
1,1-Dichloroethene 52.9 ug/L 1.00
trans-1, 2-Dichioroethene 2.23 ug/L 1.00
1,2-DichJloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ugIL 5.00
Styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane 2.98 ug/L 1.00
Tetrachloroethene 61.2 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane 1.56 ug/L 1.00
1,1,2-Trichloroethane ND ug/L 1.00
Trichloroethene 51.4 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichlorcethene 5.45 ug/L 1.00

:roa'ate Standard % Recovery OC Limits
61. - Dibromofjluoromethane 106 74 123
S2 - Toluene-d8 104 86 112
S3 - 4-Bromofluorobenzene 86 81 115

LABO-RATOR ~MANAGE-R NE, - Not Detected 000025



ENVIRONMENTAL TESTING &z CONSULTING,, INC.-2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 75 8ORGANIC ANALYSIS DATA SHEET75 6

.ent Name Sverdrup Corporation Project # 801370-20000000o
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-09 Matrix :AQUEOUJSSample ID: EGB-B-Y2QI Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

ac/MS Volatile Organics 
8260B

02/16/00 LSQC Batch V1021601 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoformn ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00
'florobenzene ND ug/L 1.00
nJlorodibromomnethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform ND ug/L 1.00
Chloromnethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
l,2-Dichjloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-1,2-Dichloroethene ND ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Di~chloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.002-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEKt) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,1,2 ,2-Tetrachloroethane ND ug/L 1.00
Tetrachloroethene ND ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1.,1,2-Trichloroethane ND ug/L 1.00
Trichloroethene ND ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
mn-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichjloroethene ND ug/L 1.00

:ropate Standard % Recovery OC Limits.1- Dibromofluoromethane 104 74 123S2 - Toluene-dS 101 86 112S3 - 4-Bromofluorobenzene 85 81 115

000027ABORTORYMANAER ND - Not Detected



ENVIRONMENTAL TESTING &Z CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-27507,75 8?7 ORGANIC ANALYSIS DATA SHEET

-ent Name Sverdrup Corporation Project # 801370-20000000
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/15/00
ETC Order Number 0002385

ETC Lab ID 0002385-10 Matrix :AQUEOUJSSample ID: Trip Blank Sample Date :02/14/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Volatile Organics 82608
02/16/00 LS

QC Batch V1021601 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Bromnodichloromnethane ND ug/L 1.00
Eromoform ND ug/L 1.00
Bromnomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00
'hlorobenzene ND ug/L 1.00
..hlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform ND ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1.2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ND ug/L 1.00
trans-1,2-Dichjloroethene - ND ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L. 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (ME2K) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,l.2 ,2-Tetrachloroethane ND ugiL 1.00
Tetrachloroethene ND ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane ND ug/L 1.00
Trichloroethene ND ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xyl.enes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-DichJloroethene ND ug/L 1.00

rroprate Standard % Recovery OC Limits
51 - Dibromofluoromethane 102 74 123
S2 - Toluene-d8 102 86 112
53 - 4-Brcmofluorobenzene 84 81 115

LBRTORY MANAGER ND - Not Detected 000029
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775 59 ENVIRONMENTAL TESTING AND CONSULTING, INC.
- ~~~~~~CASE NARRATIVE

GC/MS VOLATILE COMEPOUNDS - AQUEOUS
Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order #0002-385
Method (SW-846) 8260B/5030B

QUALITY CONTROL

Matrix Spike / Matrix Spike Duo. FORM 3
Batch VI1021601
0002-385-04 RPD All analytes within QC limits.
RW-6-Y2QI Spike Recovery All analytes within QC limits, except as listed below.

Benzene and Chlorobenzene were flagged for high recovery in the MSIMSD. Toluene was flagged for
high recovery in the MSD. Sample results should be considered biased high due to matrix interferences.

Refer to Laboratory Control Sample(s) for system verification.

Matrix Spike / Matrix Sioike Duo. FORMv 3
Batch V1021701
0002-385-08 RPD All analytes within QC limits;'
RW-9-Y2QI Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

CALIEBRATION

BFB Daily 12-Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7, except as listed below.

Calibration Verification (CV): Date 02/17/00 Time: 1400
Analve %Diff(30% Max) Response
Chloromethane +36.6 High

Samples affected by this CV include V102171 ILB, V102171 lLCS, 0002-385-02D1L, 0002-385-03DIL,
and samples 0002-385-05 through 0002-385-08. High response indicates that reported levels for this
analyte may be biased high. This analyte was not identified in associated project samples.

Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMEPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597 IMSD
Dilutions Required No dilutions required, except as listed below.

000033



FORM 2
WATER VOA-GCMS SYSTEM MONITORING COMPOUND RECOVERY 1 75 90f

Lab Name: ETC, INC.,' Contract:

Lab Code: Case No.: SAS No.: SDG No.! 0002-385

CLIENT SMC1 SMC2 SMC3 OTE ThT
SAMPLE NO.* (TOL)# (BFB)* OUT

01 V1021611LCS 97 105 93 ___ 0
02 V1021611LB 103 100 87 ___ 0
03 0002-385-10 102 102 84 ___ 0
04 0002-385-9 104 101 85as __ 0
05 0002-385-1 100 102 86 ____ 0
06 0002-385-2 103 100 88 ___ 0
07 0002-385-3 102 104 90 ____ 0
08 0002-385-4 104 99 86 ____ 0
09 0002-385-4MS 114 100 88 ____ 0
10 0002-385-4MS 112 98 91 ____ 0
11 V1021711LCS 99 98 85 ___ 0
12 V1021711L9 102 98 86 ___ 0
13 0002-385-4 104 103 89 ___ 0
14 0002-385-2 100 100 89 ___ 0
15 0002-385-3 106 100 86 ___ 0
16 0002-385-5 100 99 85 ___ 0
17 0002-385-6 100 101 85 ___ 0
18 0002-385-7 106 103 86 ___ 0
19 0002-385-8 106 104 86 ___ 0
20 0002-385-81MS 123* 102 92 ___ 1
21 0002-385-8MS 107 104 89 ___ 0
22 _ _ _ _ _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _ _ _ _

25 _ _ _ _ _ _ _ _ _

26 _ _ _ _ _ _ _ _ _ _

27 _ _ _ _ _ _ _ _ _

28 _ _ _ _ _ _ _ _ _ _

29 _ _ _ _ _ _ _ _ _ _

30 _ _ _ _ _ _ _

QC LIMITS
SMC1 = Dibromofluoromethane (74-123)
SMC2 (TOL) = Toluene-d8 (86-112)
SMC3 (EFE) = Bromofluorobenzene (81-115)

*Columnu- to be used to flag recovery values

*Values outside of contract required QC limits

D System Monitoring Compound diluted out

page 1 of 1 FORM II VOA-GavIS
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FORM 1 CLIENT SAMPLE NO.
775 91 VOA-GQCIS ORGANICS ANALYSIS DATA SHEET _ _____

Lab Name: ETCS.INC. Contract: VO11L

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

matrix: (soil/water) WATER Lab Prep Batch: V1021601

Sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 0302004

Level: (low/med) LOW Date Received: _ __

%k Moisture: not dec. ____ Date Analyzed: 02/16/00

GC Column: ID: 2.00 (urn) Dilution Factor: 1.0-

Soil Extract Volume:______(uL) Soil AJliquot Volume: _______(uL)

CONCENTRATION WNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

67-64-1 --------- Acetone___________20.00 U
75-05-8 --------- Acetoni-trilj e ________50.00 U107-02-8 -------- Acrolein __________20.00 U
107-13-1 -------- Acryloni-tr-lre_________ 20.00 U
107-05-1 -------- AllJyl chloride_______ 1.00 U
71-43-2 --------- Benzene___________1.00 U
108-86-1 -------- Bromcbenz-ene _______1.00 U74-97-5 --------- Bromochlorom-e-tT e______1.00 U
75-27-4 --------- Bromodich~lorometlhaHE - ___1.00 U75-25-2 --------- Bromoform__________1.00 U
74-83-9 --------- Bromomethae ______1.00 U
78-93-3 --------- 2-Butanone__________20.00 U
104-51-8 -------- n-Putylbenziene_________1.00 U135-98-8 -------- sec-Butylbenzene_______1.00 U
98-06-6 --------- tert-Butylbenzene _____1.00 U
75-15-0 --------- Carbon Disulfide_ _____ 1.00 U56-23-5S--------- Carbon Tetrachlo-rid3e -___ 1.00 U108-90-7 -------- Chlorobenzene________1.00 U124-48-1 -------- Chlorodibromo-me-tbFae____ 1.00 U
75-00-3 --------- Chloroethane _______1.00 U
110-75-8 -------- 2-Chloroethyl-vijnylEtheri 5.00 U
67-66-3 --------- Chloroform_________1.00 U74-87-3 --------- Chloromethane________1.00 U
126-99-8 -------- Chloroprene_________1.00 U
95-49-8----------- 2-Chlorotoluene_ _____ 1.00 U106-43-4 -------- 4-Chlorotoluene ______1.00 U
96-12-8 --------- 1,2-Dibromo-3-chioropropane_ 5.00 U
106-93-4 -------- 1,2-Dibromoethane _____1.00 U74-95-3 ----------Dibromomethane________1.00 U95-50-1 --------- 1,2-Dichloroben~zene______1.00 U
541-73-1 -------- 1,3-Dichlorobenzene_____ 1.00 U106-46-7 -------- 1,4-Dichlorobenzene 1.00 U1476-11-5 ------- cis-1,4-Dichloro-2-5u teFe 1.00 U

FORM I VOA-GCMS
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775 9 2
VOA-G~vISFORM 1 CLIENT SAMPLE No.VOA-CMSORGANICS ANALYSIS DATA SHEET ----

Lab Name: ETC,INC. Contract:II

Lab Code: Case No.: SAS No.: SDG No.: 0002-385
Matrix: (soil/water) WATER Lab Prep Batch: V10216o1
Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0302004
Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. _ __ Date Analyzed: 02/16/00
GC Column: ID: 2.00 (mm) Dilution Factor: i.o,
Soil Extract Volume: (u.L) Soil AJliquot Volume: ____(UL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

107-12-0 -------- Propionitrile ______ 0.0T109-60-4 -------- n-Propyl Acet~ate______ 1.00 T103-65-1 -------- n-Propylbenzene 
-1.00U

100-42-5 -------- Styrene_____________1.00 U630-20-6 -------- 1,1,1, 2-Te-tr-a-cljo-r-otflaxe 1.00 U79-34-5 ---------l1,1,2 ,2-Tetrachloroethane ~ 1.00 U127-18-4 -------- Tetrachl~oroethene _____1.00 U109-99-9 --------Tetrahydrofuran_______20.00 U108-88-3 -------- Toluene __________1.00 U87-61-6 ---------l1,2 ,3-Tric lorobenzene ___1.00 U120-82-1 --------l1,2,4-Trichl~orobenzene ___1.00 U71-55-6 ---------l1,1,1-Trichloroethane____1.00 U79-00-S ---------i1,1,2-Trichl~oroethane_____1.00 U76-13-1 ---------l1,1,2-trichloro-1l2,2tr~ifu 1.00 U79-01-6 --------- Trichloroethene__________
75-69-4 --------- Trichlorofluorome-t-Hae 1.00 U96-18-4 ---------l.,2 ,3-Trichloropropane ___1.00 U95-63-6 ---------l1,2 ,4-Trimethyl~benzene ___1.00 U108-67-8 --------l1,3 ,5-Trimethylbenzene ___1.00 U108-05-4 -------- Vinyl Acetate________ 20.00 U75-01-4 --------- Vinyl Chlorid~e_________ 1.00 U108-38-3 -------- Xylene-mp _________2.00 U95-47-6 --------- Xylene-o___________1.00 U

FORM I VOA-GCMS
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-- ~~~~~FORM 3775 9 3 WATER VOA-Ga4S LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: V1021601

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

Matrix Spike - Sample No.: V1021611LCS

SPIKE- SAPELSLS Qc.-
ADDED CNETAIO CONCENTRATION %; LIMITSCOMPOUND (ug/L) (ug/L (ug/L) REC #REC.

Acetone .100.0 98.46 98 59-151Acetonitrile 1000 1410 141 57-143Acrolein 100.0 161.9 162* 59-134Acrylonitrile 100.0 116.6 117 60-146Allyl chloride 100.0 113.9 114 74-120Benzene 100.0 114.0 114 72-124Bromobenzene 100.0 109.3 109 77-120Bromochloromethanie 100.0 119.4 119 74-120Bromnodichiloromethane 100.0 78.59 78 68-119Promoform 100.0 96.95 97 66-136Bromomethane 100.0 120.4 120 40-1342-Butanone 100.0 115.8 116 55-151n-Butylbenzene 100.0 .90.25 90 69-129sec-Butylbenzene 100.0 93.68 94 72-127tert-Butylbenzene 100.0 97.83 98 73-126Carbon Disulfide 100.0 111.3 111 60-133Carbon Tetrachloride 100.0 81.82 82 64-123Chlorobenzene 100.0 104.6 105 77-112Chlorodibromomethane 100.0 97.15 97 72-118Chloroethane 100.0 110.8 111 64-1422-ChloroethyJl vinyl Eth 100.0 102.1 102 22-165Chloroform 100.0 93.45 93 70-115Chloromethane 100.0 104.0 104 58-139Chloroprene 100.0 96.54 96 73-1182-Chlorotoluene 100.0 88.21 88 65-1324-Chlorotoluene 100.0 92.85 93 67-1271,2 -Dibromo-3 -chloropro 100.0 67.54 68 56-1341, 2-Dibromoetharxe 100.0 109.0 109 74-118

#f Column to be used to flag recover an P aus with an aste-ri-skF

*Values outside of QC limits

COMMENTS:

page 1 of 4 FORM III VOA-GQ'4S



FORM 3
WATER VOA-GCMS LAB CONTROL SAMPLE

-7 5 94
Lab Name: ETC,INC. Lab Prep Batch: V1021601

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

Matrix Spike - Sample No.: V1021611LCS

SPIKE SAMPLE LCS L-C-S QC.
ADDED CONCENTRATION CONCENTRATION Ik LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC * REC.

Isobutyl Alcohol 2000 2416 121 60-134
Isopropylbenzene 100.0 95.02 '95 74-125
4-Isopropyltoluene 100.0 93.92 94 72-127
Methacrylonitrile 1000 1126 113 70-125
Methylene Chloride 100.0 117.7 118* 76-115
Methyl methacrylate 200.0 188.4 94 57-147
4-Methyl-2-Pentanone 100.0 111.3 111 42-144
Methyl-tertbutyl-Ether 100.0 81.49 81 62-122
Naphthalene 100.0 77.01 77 53-124
Pentachl~oroethane 100.0 122.7 123 78-126
Propionitrile 1000 1285 128 58-139
n-Propyl Acetat-e 100.0 115.2 115 88-170
n-Propylbenzene 100.0 -91.86 92 75-125
Styrene 100.0 104.4 104 77-117
1,1,1, 2-Tetrachloroetha 100.0 91.05 91 79-113
1,1, 2,2-Tetrachioroetha 100.0 96.68 97 67-126
Tetrachloroethene 100.0 94.61 95 77-115
Tetrahydrofuran 100.0 111.9 112 76-181
Toluene 100.0 104.7 10S 77-115
1,2, 3-Trichlorobenzene 100.0 84.34 84 62-132
1,2, 4-Trichlorobenzene 100.0 83.00 83 68-132
1, 1,1-Trichloroethane 100.0 79.90 80 63-122
1,1, 2-Trichioroethane 100.0 106.3 106 69-117
1,1,2-trichloro-1,2,2-t 100.0 91.81 92 70-130
Trichloroethene 100.0 93.65 94 7S-113
Trichlorofluoromethane 100.0 74.18 74 55-130
1,2,3 -Trichloropropane 100.0 93.48 93 62-130
1,2,4 -Trimethylbenzene 100.0 92.10 92 69-126

Column to be used to flag recovery and RPD value's with an aste'ri-sk

*Values outside of QC limits

COMtvNTS:

page 3 of 4 FORM III VOA-GCMS
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775 95

WATR VA-CMSMATIXSPIK2/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: V1021601
Lab Code: Case No.: SAS No.: SDG No.: 0002-385
Matrix Spike - Sample No.: 0002-385-4

STPIKE SAMP fLE~MS - MS QC.ADDED CONCENTRATION CONCENTRATION % LIMITSCOMPOUND (ug/L) (ug/L) (ug/L) REC * REC.

Benzene ~~100.0 0.000 131.5 132* 72-124Chlorobenzene 100.0 0.000 113.6 114* 77-112l,1-Dichl.oroethene 100.0 0.000 113.2 113 69-121Toluene 100.0 0.000 115.0 115 77-115Trichloroethene 100.0 18.67 120.3 102 75-113

S~P~IKE ~ MSD MSfD-
ADDED CONCENTRATION %- % QC LIMITSCOMPOUJND (ug/L) (ug/L) REC fl RPD #RPD REC.

Benzene 100.0 126.9 127* 4 20 72-124Chlorobenzene 100.0 119.5 120* 5 20 77-1121,1-Dichloroethene 100.0 110.4 110 3 20 69-121Toluene 100.0 119.5 120* 4 20 77-115Trichloroethene 
.100.0 123.4 105 3 20 75-113

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of S outside limits
Spike Recovery: S out of 10 outside limits

COMMENTS:

FORM III VOA-GCMS
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7 75 9 6FORM 1 CLIENT SAM~PLE No.VQA-GCMS ORGANICS ANALYSIS DATA SHEE=______

Lab Name: ETC,INC. Contract: V011L
Lab Code: Case No.: SASS No.: SDG No.: 0002-385

Matrix: (soil/water) WATER Lab Prep Batch: V1021701

Sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 0302004
Level: (low/med) LOW Date Received: _ __

%k Moisture: not dec. _ __ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (tin) Dilution Factor: i.o-
Soil Extract Volume:____ (uL) Soil Aliquot Volume: ____(uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

67-64-1 ---------Acetone____ ______200U
75-05-8 ---------Acetoni-trile_________50.00U
107-02-8S--------Acrolein___________20.00U
107-13-1 --------A~crylonitrile_________20.00 U107-05-1-------- Allyl chlorid-e_______ 1.00 U71-43-2 ---------2Benzene __________1.00 U.108-86-1 --------Bromobe~nzene 1.00 _____
74-97-5S--------- Bromochlorcm-e-tT e 1.00 U75-27-4 --------- Bromodichloromethas~e-____1.00 U75-25-2 --------- Bromoform _________1.00 U74-83-S ---------Bromomethan~e _______1.00 U78-93-3 --------- 2-Butanone _________20.00 U104-Si-S --------n-Butylben'zene________1.00 U135-98-8 -------- sec-Butylbenze~ne ______1.00 U98-06-6 --------- tert-Butylbenzene_______1.00 U75-15-0--------- Carbon Disulfide______ 1.00 U56-23-S -------- Carbon Tetrachlo-ride____ 1.00 U108-90-7 -------- Chlorobenzene________1.00 U124-48-1 -------- Chlorodibromo-me-tj ~e____1.00 U75-00-3 --------- Chloroethane _______1.00 U110-75-8 -------- 2-ChloroethyT vinyl Ethe~r s.oo U67-66-3 --------- Chloroform__________1.00 U74-87-3 --------- Chloromethane________ 1.00 U126-99-8 -------- Chloroprene_________1.00 U95-49-8S--------- 2-Chlorotoluene ______1.00 U106-43-4 -------- 4-Chlorotoluene________1.00 U96-12-8 --------- 1,2-Dibromo-3-chloropropane- 5.00 U106-93-4 -------- 1,2-Dibromoethane _____1.00 U74-95-3 --------- Dibromomethane________1.00 U95-50-1 ---------l1,2-Dichloroben~zene ____1.00 U541-73-1 --------l1,3 -Dichlorobenzene ____1.00 U106-46-7 --------l1,4-Dichlorobenzene_____ 1.00 U1476-11-5s------- cis-1,4-Dichloro-2.BUtene- 1.00 U

FORM I VOA-GCMS
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-7 5 9' 7 VOA-G0C1S ORGANICS NALYSIS DATA SHEETCIETSML No

Lab Name: ETC,INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

matrix: (soil/water) WATER Lab Prep Batch: V1021701

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0302004

Level: (low/med) LOW Date Received: _ __

k Moisture: not dec. ____ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0-

Soil Extract Volume:_____(uL) Soil Aliquot Volume: ______(uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

107-12-0 -------- Propion~itrile_________10.00 U109-60-4 -------- n-Propyl Acetate______ 1.00 U103-65-1 -------- n-Propylbenzene -1.00 U
100-42-S -------- Styrene___________ 

. 1.00 U630-20-6 -------- 1,1,1,2-Tetra-clforo-et1Faine 1.00 U79-34-S ---------l1,1,2,2-Tetrachl~oroethane 1.00 U127-18-4 -------- Tetrachloroethene_______1.00 U
109-99-9 --------Tetrahydrofuran ______20.00 U108-88-3 -------- Toluene _________1.00 U87-61-6 ---------l1,2,3-Trichiloro enzene ___1.00 U120-82-1 --------l1,2 ,4-Trichlorobenzene ___1.00 U71-55-6 --------- 1,1,1-Trichloroethane_____1.00 U79-00-5 --------- 1,1,2-Trichloroethane_____1.00 U76-13-1 ---------l1,1,2-trichloro-1,2,2--t-rifu 1.00 U79-01-6 --------- Trichl~oroethene ______1.00 U75-69-4 --------- Trichlorofluoro-metHa-ne____1.00 U96-18-4 ---------l1,2,3-Trichloropropane ___1.00 U
95-63-6 ---------l1,2,4-Trimethylbenzene ___1.00 U108-67-8 -------- 1,3,5-Trimethylbenzene ___1.00 U108-05-4-------- Vinyl Acetate________ 20.00 U7S-01-4--------- Vinyl Chloride_______ 1.00 U108-38-3 -------- Xylene-mp _________2.00 U95-47-6 --------- Xylene-o___________1.00 U

FORM I VOA-GCMS
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WATER VOA-GCMIS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

Matrix Spike - Sample No.: V1021711LCS

S~P-IKE ~ SAMAPLE LSLCS 0ADDED CONCENTRATION CNETAION %9 LIMITSCOMPOUJND (ug/L) (ug/L) (ug/L) REC # REC.
Acetone 100.0 109.1 109 59-151Acetonitrile 1000 1593 159* 57-143Acrolein 100.0 177.9 178* 59-134Acrylonitrile 100.0 124.9 125 60-146Allyl chloride 100.0 116.0 116 74-120Benzene 100.0 115.9 116 72-124Bromobenzene 100.0 104.0 104 77-120Bromochloromethane 100.0 119.8 120 74-120Btomodichloromethane 100.0 78.50 78 68-119Bromoform 100.0 90.89 91 66-136Bromomethane 100.0 123.7 124 40-1342-Butanone 100.0 124.1 124 55-151n-Butylbenzene 100.0 -84.95 85 69-129sec-Butylbenzene 100.0 

- 86.00 86 72-127tert-Butylbenzene 100.0 90.71 91 73-126Carbon Disulfide 100.0 117.2 117 60-133Carbon Tetrachloride 100.0 84.31 84 64-123Chlorobenzene 100.0 98.06 98 77-112Chlorodibromomethane 100.0 94.91 95 72-118Chloroethane 100.0 115.9 116 64-1422-Chloroethyl vinyl Eth 100.0 105.3 los 22-165Chloroform 100.0 96.19 96 70-115Chloromethane 100.0 136.6 137 58-139Chloroprene 100.0 100.5 100 73-1182-Chlorotoluene 100.0 83.36 83 65-1324 -ChJlorotoluene 100.0 85.23 85 67-1271, 2-Dibromo-3-chloropro 100.0 67.05 67 56-1341, 2-Dibromoethane 100.0 104.0 104 74-118
#Column to boe used to flag recoveryn ~RPD vaue-s wi3than aste-risk
*Vilues outside of QC limits

COM?'ENTS:

page 1 of 4 FORM III VOA-GQCIS
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I -1 ~~~~FORM 3
775 99 WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1021701

lab Code: Case No.: SPAS No.: SDG No.: 0002-385

matrix Spike - Sample No.: V1021711LCS

SPIKE SAMPLE LOS LOS Q0.
ADDED CONCENTRAT ION CONCENTRATION % LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC.

Isobutyl Alcohol 2000 2565 128 60-134
Isopropylbenzene 100.0 87.76 -88 74-125
4-Isopropyltoluene 100.0 82.98 83 72-127
Methacrylonitrile 1000 1192 119 70-125
Methylene Chloride 100.0 121.1 121* 76-115
Methyl methacrylate 200.0 199.5 100 57-147
4-Methyl-2-Pentanone 100.0 112.4 112 42-144
Methyl-tertbutyl-Ether 100.0 89.10 89 62-122
Naphthalene 100.0 91.14 91 53-124
Pentachloroethane 100.0 118.1 118 78-126
Propionitriie 1000 1313 131 58-139
n-Propyl Acetate ioo.o 119.6 120 88-170
n-Propylbenzene 100.0 .84.36 84 75-125
Styrene 100.0 97.95 98 77-117
1,1, 1,2-Tetrachloroetha 100.0 87.30 87 79-113
1,1,2, 2-Tetrachloroetha 100.0 99.18 99 67-126
Tetrachloroethene 100.0 91.59 92 77-115
Tetrahydrofuran 100.0 109.8 110 76-181
Toluene 100.0 105.5 106 77-115
1,2,3 -Trichlorobenzene 100.0 94.30 94 62-132
1, 2,4-Trichlorobenzene 100.0 90.70 91 68-132
1,1,1-Trichloroethane 100.0 83.76 84 63-122
1,1, 2-Trichloroethane 100.0 105.9 106 69-117
1,1,2-trichloro-1,2,2-t 100.0 93.86 94 70-130
Trichloroethene 100.0 91.11 91 75-113
Trichlorofluoromethane 100.0 77.23 77 55-130
1,2,3 -Trichioropropane 100.0 88.73 89 62-130
1,2, 4-Trirnethylbenzene 100.0 83.06 83 69-126

#Column to be used to flag recovery and RPD values with an asterisk

*Values outside of 00 limits

COMMENTS:

page 3 of 4 FORM III VOA-GCMS
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FORM 3 7 75 a100WATER VOA-GQ'1S MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC,INC. Lab Prep Batch: V1021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-385

Matrix Spike- Sample No.: 0002-385-8

SIE SAMPLE MMS QC.
ADDED CONCENTRATION CNETTIO % LIMITSCOMPOUND (ug/L) (Ug/L) (ug/L RcEuC.

Benzene 100.0 0.000 119.1 119 72-124Chlorobenzene 100.0 0.000 105.3 105 77-1121,1-Dichloroethene 100.0 52.93 172.7 120 69-121Toluene - 100.0 0.000 110.4 110 77-115Trichloroethene 100.0 51.37 135.0 84 75-113

STPIKE MSD MSfD-
ADDED CONCENTRATION % Q C LIMITSCOMPOUND (ug/L) (ug/L) REC # RPD* RPD REC.

Benzene 100.0 115.2 115 3 20 72-124Chlorobenzene 100.0 103.0 103 2 20 77-112
1,1-Dichloroethene 100.0 171.3 118 2 20 69-121Toluene 100.0 109.5 110 0 20 77-115Trichloroethene 100.0 136.3 85 1 20 75-113

*Column to be used to flag recovery and RPD values with an asterisk

*Values outside of QC limits

RPD: 0 cut of S outside limits
Spike Recovery: 0 out of 10 outside limits

COMMVENTS:

FORM III VOA-GCMIS
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Chemical Analytical Data

Review Checklist 775 RO

Report Type: []Preliminary [/f'~Final Date Received: ________ Project Number: 3 -O f3 TOC-

Project Name: I-) oi5f /F Analysis/Method: 2 Q6'C;O/3

Laboratory: C- T CL Lab Project/Case Number: Ooo- 2 qz

SampleNumber(s): tY19I 3o 1 .q L 33, 3341 3:2. ToD 7t. §

3 i /5. z2 cIq Fc 65, T-/

Evaluated~y: tY c L -- ~ e (Date Evaluated: 0) C

Data Package Deliverables Requirement: Lr-4%Ininum []Standard [IMaximum

[1] Other,please describe

Quality Control Deliverables Required Received Passed Failed
PQL, MDL, RI, etc meets DQOs
Comment:

Holding Times
Comment:

Sample Condition (preservatives, containers, temperature, etc) /Case Narrative X
Comment:

;un-ogate Recoveries X
Comment:

Lab Control Sample Recoveries X
Comment: S~.C n C~ - C-' ~ et-~~

Lab Control Sample Duplicate or Other Spike Recoveries X
Comment: A

Lab Control Sample Duplicate or Other Laboratory Duplicate RPD X
Comment: v4

Matrix Spike Recoveries X
Comment:

Matrix Spike Duplicate Recoveries X
Comment:

Matrix Spike / Matrix Spike Duplicate RLPD X
Comment:

Laboratory Blanks (daily,, ethod, i trment) X

Comment:

Field nks-7t4tr~ip qu'ip,jmbient, matrix) X
Comment: -

Field Duplicates R.PD X
Comment: "

-over-



7 75 1 02
ENVIRONMENTAL TESTING & CONSULTING, [NC.

2924 Walnut Grove Road *Mcmnphi3. TN 38111 * (901) 327-2750 *FAX (901) 327-6334II~~~~~L11~~~~~~ ~Founded 1972

February 24, 2000

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 63043

Ref: Analytical Testing
ETC Order # 0002423
Project Description DDMT-Dunn Field

Project # 801370-10000003 Memphis Defense Depot

The above referenced project has been analyzed per your
instructions. The analyses were performed in our laboratory
in accordance with Standard Methods 17th/lath Edition; The Solid
Waste Manual SW-846; EPA Methods for the Analysis of Water
and Wastes and/or 40 CFR part 136.

The results are shown on the attached analysis sheet Cs).

Please do not hesitate to contact our office if you have any
questions.

sincerely,~

Chester D. Scheibel
Project Manager

rt
Attachment

SVEMH7DDMT



775 103

Environmental Testing & Consulting, Inc.
Data Qualifiers for Organic Reporting

Within the attached report, some analytical data may be reported as "Qualified Data" as indicated by
a "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that may
be associated with this report.

Q Surrogate Recovery Outside QC Uimits

J Estimated Value. Presence of the compound was confirmed but less than the
_____________reported detection limit.

E Concentration exceeds the established method calibration range but is within
____________the working range of the instrument.

B Analyte detected in the associated Method Blank.

U Reported result was unconfirmed. Refer to Case Narrative.

N Non-Compliance Report associated with this sample or project..

C Result reported from Gd/MS confirmation analysis.

M Result reported represents a minimum value. Refer to Case Narrative.

NC ~Result reported from Primary Column. Result did not confirm.
*QC Data (percent recovery/RPD for a particular analyte was outside QC Limits)

Revision 0 1/97 Dataqual.XLS

00o0OI



ENVIRONMENTAL TESTING AND CONSULTING, INC.
7 75 1 04 CASE NARR~ATIVE

GC/MS VOLATILE COMPOUNDS - AQUEOUS
Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order # 0002-423
Method (SW-846) 8260B/5030B
SAMPLE PRESERVATION (Verified at time of analysis)

All aqueous samples preserved to pH < 2.

HOLDING TIMES

Sample Analysis All samples analyzed within 14 days of collection.

QUALITY CONTROL

QC Batch Form 4 Summary
V2021701 V2021711LB
V2021801 V202181ILB
V2022101 V202211IILB

System Monitoring Compounds FORM 2
Surrogate recoveries within QC limits.

Method Blank FORM 4
V202171 1LB
V202181 1LB
V20221 IILB

Target Analytes were not detected in the Method Blanks.

Laboratory Control Sample FORM 3
V202171 ILCS
V2021712LCS
V202 181 ILCS
V20221 1 ILCS

All acceptance criteria met, except as listed below.

V202171ILCSN2021712LCS

1 .2-Dichlorobenzene (non-target analyte), Tetrachloroethene, and Tetrahydrofuran (non-target analyte)
were flagged for low recovery in the LCS. These analytes were re-analyzed in V2021712LCS with
recoveries within control limits. Furan and Pentachloroethane, which were non-target analytes, were
flagged for high recovery in the LCS. The LCS is considered acceptable. There is no effect on the data.

V2021811LCS

Acrolein (non-target analyte), Chlorodibromomethane, 2,2-Dichloropane (non-target analyte), cis- 1,3-
Dichloropropene, Ethylbenzene, Furan (non-target analyte), Pentachioroethane (non-target analyte) and
1, 1, 1,2-Tetrachloroethane (non-target analyte) were flagged for high recoveries in this LCS. The target
analytes were not detected in the associated samples. There is no effect on the data.

000002



775 10 5
ENVIRONMENTAL. TESTING AND CONSULTING, INC.

CASE NARRATIVE
GC/MSVOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order # 0002-423
Method (SW-846) 8260B/5030B

QUALITY CONTROL

V202211ILCS

Furan and Pentachloroethane, which were non-target analytes, were flagged for high recovery in the
LCS. There is no effect on the data.

Matrix Spike / Matrix Spike Dup. FORM 3
Batch V2021701
0002-423-06 RPD All analytes within QC limits.
MW-33A-Y2Q1 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Matrix Spike / Matrix Spike Dug. FORM 3
Batch V202 1801
0002-423-10 RPD All analytes within QC limits.
MW-54-Y2QI Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Matrix Spike / Matrix Spike Dup. FORM 3
Batch V2022 1 01
0002-423-16 RPD All analytes within QC limits.
RW-1A-Y2Q1 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

CALIBRATION

BFB Daily 12-Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7, except as listed below.

Calibration Verification (CV): Date 02/2 1/00 Time: 11 17/1239
Analvte %Diff(30% Max) Response
Tetrachloroethene -37.7 Low

Samples affected by this CV include V20221 1 ILB, V20221 I ILCS, 0002-423-16MS/MSD, 0002-423-
08DIL, 0002-423-O9DIL, 0002-423-ISDIL, and 0002-423-I6DIL. Low response indicates that reported
levels for this analyte may be biased low. This analyte was not identified in associated project samples,
except sample 0002-423-08DIL. The LCS recovery was within control limits. However, the result for
Tetrachloroethene may be biased slightly low.

00000
3



7 75 1 06
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
CC/MS VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order # 0002-423
Method (SW-846) 8260B3/5030B

CALIBRATION

Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 5971MSD
Dilutions Required No dilutions required, except as listed below.
Dilutions were performed on samples associated with this project to bring the Target Analyte(s) within
calibration range.

Dilutions
ETC ORDER # Sample ID Performed
0002-423-08 MW-70-Y2QI - 1:100
0002-423-09 .MW-71-Y2Ql 1:100
0002-423-15 MvW-15-Y2QI 1:100
0002-423-16 RW-IA-Y2Q1 1:10

LE~
Project Manager
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775 107ENVIRONMENTAL TESTING &t CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ANALYTICAL SUVMMARY TABLE

ient Name Sverdrup Corporation
.te ID DDMT-Dunn Field

ETC

Sample ID Field ID Matrix Method Method Description

000242301 MW-40-Y2Q1 AQUEOUS 8260B GO/MS Volatile Organics

000242302 MW-30-Y2Ql AQUEOUS 82602 GC/MS Volatile Organics

000242303 MW-Sl-Y2Q1 AQUEOUS 8260B CC/MS Volatile Organics

000242304 MW-44-Y2Ql AQUEOUS 8260B SC/MS Volatile Organics

000242305 MW-33-Y2Q1 AQUEOUS 8260B GO/MS Volatile Organics

000242306 MW-33A-Y2Q2. AQUEOUS 8260B GO/MS Volatile Organics

000242307 MW-32-Y2Q1 AQUEOUS 8260B GO/MS Volatile Organics

000242308 MW-70-Y2Q1 AQUEOUS 82603 GO/MS Volatile Organics

000242309 MW-71-Y2Q2. AQUEOUS 8260B GO/MS Volatile Organics

000242310 MW-54-Y2Q1 AQUEOUS 8260B GO/MS volatile Organics

nn0242311 MW-31-Y2Q2. AQUEOUS 8260B GO/MS volatile Organics

~..0242312 Field Blank AQUEOUS 8260B GC/MS Volatile Organics

000242313 EQB-B AQUEOUS 82603 GO/MS Volatile Organics

000242314 Trip Blank AQUEOUS 82602 GO/MS Volatile Organics

000242315 MW-15-Y2Q1 AQUEOUS 82603 GO/Ms Volatile Organics

000242316 RW-lA-Y2Ql AQUEOUS 8260B GO/MS Volatile Organics

age 1 ~~~~~~~~~~~000005
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775 log

the Project # 801370-20000000

Client: USACE Well ID: mttg
Location: Memphis Defense Depot (DDMT) Sample ID:_ INh/- fQ X2 (2/

Event: Quarterly Sampling Sample Team: KYLIE McCORD

Date:_______ 0 rime: 1095?0 SERENA BROSICA

Weather .54 nn Kle.4,4 Measuring Device: WATER LEVEL INDICATOR

Total Depth: 9Y jt'o fIt (BTOC) ____________________________

Depth to Water. ItAu t~ (BTOC) * elDiameters and Corresponding Volumes

Water Column: /0t (1"=0.041 gal/ft, 1.25"= 0.064 galift, 2"= 0.163 g0V1Lt4"=0.653 gaIL/t 6" 147]
J~~fl~~~~~g al/ft ga/f, 8" 2.61 galift ir' = 5. 88 -a-URI

Well Volume: 7 gal

Total Purge Volume: ygal

Purge Device: Grundfos Pump (21

Cumulative Cond.
Purge Vol. (mS/cm) or Temp. D.0. Redox Turbidity

Time (gal) (umhos) COC) (mgIL) pH (my) (ntu) Color / Odor IComments

Sample Information: method, container number, size, typ and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Time: 61&C-
Sample Appearance: 4 /ears-

Notes:

Signature: _ _ _ _ _ _ _ _ _ _ _ _ _7 3 1
Date



frhe 0 rjg o qj Projedct 801370-20000000

Client: USACE Well ID) Al w-3f
Location: Memphis Defense Depot (DDMT) Sample ID: A ly-SO0 YO19/

Event: Ouarterly Sampling Sample Team, KYLIE McCORD

Date: Time. /6Z 'SERENA BROSKA

Weather: !•Lnoy' C's 0 Measuring Device: WATER LEVEL INDICATOR

Total Depth: • 1 ) ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: j •3I ft (BTOC) *Wl imtr n orsodn oue

Water Column: /10 - ~~~~(1 = 0.041 gal/ft, 1.25 = 0.064 gal/ft. 2 = 0.163 gal/ft.4" =0.653 gal/ft 6" = 1.47
W,0 g~:al/fl ga/It. 8" = 2.61 gal/fl, 12" = 5.88 gal/It)

Well Volume: /, ' gal

Total Purge Volume: ', a

Purge Device: Grundfos Pump (2")

Cumulative Uond
Purge Vol. (mS/cm) or Temp. DOa. Rediox Turbidity

Time (gal) (unmhos) (OC) (mg&L) pH (mv) (ntu) Color IOdor /Comments

____ ~~3 4-74 ISJ7 -3 - 7 MttYr49
___ 3p5. /~~~ ~~43 3- - Ž5 nr/cdf

Sample information: method, container number, size, type and preservative used:
3 - 40 ml amber VOA preserved with HCI

Sample Time. / a
Sample Appearance canc4 4

Notes:

Signature:7 1 J l 7 z '_ _ _ _ _ _ _

4~~~~~~~~/ D~~~~~~~~~~ate



7 75 iii

ithe Project * 801370-20000000

Client. USAGE Well ID /1414' - 5/1
Location: Memphis Defense Depot (DDMT) Sample ID, ,flkt - 5 / a ~

Event: Quarterly Sampling Sample Team KYLIE MCCORD

Date: 0 29/•'OO Time: ____SERENA BROSK•A

Weather: •asiny5 000/ ~~~~Measuring Device: WATER LEVEL INDICATOR

Total Depth: 617 , 0 0 ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: (- 49 13 ft(TOC) *Well Diameters anid Corresponding Volumes

Water C lumn: :"4, O 1 IO.04 gal/ft. 1.25"rO0.064 galft, 2t=0.163 gal/f, 4"= 0.653 gat~ft 6"t 1.47

(xw . /C4.3 gal/t glft, 8" = 2.61 WiltI, 12'= 5 88 ga/ftl)

WellVoue ga
Total Purge Volume: :42c. gal

Purge Device: Grundfos Pump (2")

Cumulative Cond.
Purge Vol. (mS~cm) or Temp. DOC. Redox Turbidity

Time (gal) (umhos) (CC) (mg/L) pH (mV) (ntu) Colon Odor I Comments

/eo55- S gt s A',c 7 rc// rs7

7~ 3/0 j44 SE t-.45/.? /A 3wyc.3deon

Sample information: method, container number, size, type and preservative used:
3 - 40 ml amber VOA preserved with HCI

Sample Time:,

Sample Appearance:{c' 5 / / o ,

No tes :

S i g n a tu re _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

' (2 ~~~~~~~~~~~~~~~~Date



kthe 0 gfljj- iU , Project # 801370-20000000

Client: USAGE Well ID l.$b-' -. 94
Location: Memphis Defense Depot (DDMT) Sample ID: 10,V0i -1 $?Q

Event, Quarterly Sampling Sample Team KYLIE MeCORD

Date: __ _ Time: 1/0SERENA BROSKA

Weather: i'dfcsn cl-'O' Measuring Device: WATER LEVEL INDICATOR

Total Depth. 7. 1ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: (-.. .Q ft (BTOC) Wel Diameters and Corresnondino Voliumes

Water Column: ft ~~~1"= 0.041 gal/ft. 1-25"= 0.064 galfft.2" =0.l63 gal/fit.=0.653 gal/ft, 6" 1.47
(x) (1 /6.13 _gal/ft gal/It, 8" = 2.61 gal/if, 12"= 5.88 gal/fl)

Well Volume: .- '~gal
Total Purge Volume: /6, gal

Purge Device~: Gwundfos Pump (2'J

Cumulative Cond.
Purge Vol. (mS/cm) or Temp. D.O. Redox Turbidity

Time (gal) (umhos) (CC) (mg/L) pH (mV) (ntu) Color I Odor / Comments

___ if S~~~c /di/ ½{K 1t~IVA g4'O2 f6//CA1,911M? .m I'k'
o 5/a bLE ~~~it tat A'4 iA± th24 741aa

1 -pq 17, Q V 01a3 ,v

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Time: /5
Sample Appearance:Cfd f/i/ w ;/

Notes:

Signature. 6 < /
Z) ~~~~~~~~~~~~~~~~~~Date



71 113

he ~~~~~~~ ~Project# 801370-2O0000000

Client USACE 
ID: _ __ _ _ __ _ _ __ _ _

Location. Memphis ~Defense D~epot (DUDMIT) SampleI: lb 35 /Q/

Event: Quarterly Samln 
Sample leam. KYLIF Mc.CORD.

Date: 7, / 0 ie 2 2SERENA BROSKA

Weather ~~~tnfly /2 ro a! ~Measuring Device; WATER LVELINCAO

Total Depth:__A, 
f (BTOC) _________________________________

Depth to Water: (-) 56- aS f t (BTOC)WelDmtrsndCreipdigVous

Water Cou n:f (1 0.041 gal/ft. 1.25" 0.064 gal/ft 2"= 0 163 galfft, 4"= 0.653 gal/ft. 6"= 1.47

(x) ~'C * 6-3 gal/ft gal/ft. 8 = 2.61 gal/fl, 1"= 68 a/l

Well Volume- Jjt~v gal

Total Purge Volume. . gal

Purge Device: Grundfos Pump (21

Pug Vl (Sc)or Temp. DOeox Turbidity Oo ICrne

Time (gal) umho (CC) mIL) pH (V nu)ClrOoriCmet

iac -o -~~ 1'SW

Sample informatior method, contaner number, size. type and preservative used

Sample laeT /
Sample Appearanc

Notes: k>t- 7b f

signa
ture 79 _ _ _ _ _ _ _ _ _ _ _ _ _



7 75 11 4

kh e 1Project 
If0 3 o 0 0 0 0 it _ _ _ _ _ _ __ _ _ _ _ _ _ _

Location. Memphis Defense Depot (DDMT) 
Samle ID: 4 -9Q/ C/Event: Ouarterl, 

SaampliIgDate. [6-Co Time. ;,SC2 
Sample Team: KYLIE MCCORDWeather: 

SERENA BOSI'A.Measuring Device. WATERtLEVE.L INDI....Total Depth: 

NDICATO
Depth to Watr; -)62& It (BTOC)WelimtrsadCrsndf

9V o u eWater Column:
II44<

Well Volume: i!K' 3 galf gal/fl, 8 = 2,1glf12=58ga/)Total Purge Volume: 3,6 ,galIPurge 
Device- 

r ~ n 

t 4 
c r c 

9 
u C~

Sample Informat1ion: method. container number ie yeadpeevtv 
sd

3 -40 ml amber VOA preserved with H-Cl , tp~ ree sd

6' 
~~~~~~~~~~~~~~~~~Date



77?5 1 1

he ~~~~A UProject # 801 370-20000000

Client: USACE WellI ID y/O/ift-- 7C

Location. Memphis Defense Depot (DDMT) S ample ID, /Al, - 70 Yc /

Event, Quarterly Sampling Sample Team, KYLIE McCORD

Date:,~ t
2

' 15. Time: JK Zn SERENA BROSKA

Weather: G..nkl Measuring Device- WATER LEVEL INDICATOR

Total Depth: .. . Ž i . . . .ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water (-) 9/.i/ f t(BTOC) *Wl imtr n orsodn oue

Water Column: i/ / 8 t ( 1"= 0 041 ga~ft. 1.25"= O064gal/ft,2"= 0.163 gallft. 4"=0.663 gaVLt 6"= 1.47

1flO2 3 .. almf gaLft 8" = 2.61 gal/ft. 12" = 6.88 gal/fl)

Well Volume: f% gal

Total Purge Volume. .gal

Purge Device, Grundfos Pump (2")

Purge Vol. (mS/cm) or Temp. o.o. Redox Turbidity

Time (gal) (umhos) (OC) (mg/L) pH (my) (ntu) Color I Odor I Comments

J .26 J&4~~~~1,A/A53t /vAlp aNr

I 2sA..J2A~~~tIA 685 NVA 7/cooo_ _ _ _ _

Sample information: method, container number, size, type and preservative used:

3 -40 ml amber VOA preserved with HCI

Sample time: /5
Sample Appearance ean n- A

Notes.

SignatureZ 72 ¾ .Q 0 t4 6C
Date



775 116

he 
Project # 801370 201000000

eZ011 "I 8-o-V I .(l yl

Client USACE 
Well 1D. M_ _ __ _ _ __ _ _ __ _ _Location- Memphis Defense Depot (DDMT) Sample ID:,IW-/Y t/Event: Quarterly SamplingSapeTm:KLEMC 

D
Deathe.4r:v im / 

SERENA SROSKAWeahe: Snn cool ~ Measuring Device: WATER LEVEL INDICATOR
Total Depth: 77-707 ft (STOC) _________________________________

Depth to Water: (- , O fi (BlOC) 
*Wl imtr n orsodn oue

Water Column: 3, (1" =0 ~~~041 gal/ft, 1 25' = 0.064 gal/ft, 2" = 0.163 gal/ft. 4" 0.653 gal/ft. 6" = 1.47
(x) C 6 gal/ft lgal/ft.a 8= 2.61 gal/flt 12" = 5.88 gal/fl)Well Volume: gal ITotal Purge Volume: -?.gal

Purge Device: Grundfos Pump (2n

Pul ifrgetVol. (mS/cm) .onr nTmemp. ietye n preedo Tridt

3 -40 ml amber VOA preserve wit-hHC

Sample Time:
-Sample Appearance:on %/rayc ,

Notes

Signature ,i 1 -(2922_ 
_ _ _ _ __ _ _ _ _ _

Date



7 75 1 17

lie 0 9)gv JLIlJ Project#* 801370-20000000

"hl II0 I 111-A 0S -- 11 I I e T-VTF~

Client:- USAGE Well ID _ _________

Location: Memphis Defense Depot (DDMT) SampleID 4j-5i)2/
Event: Quarterly Sampling Sample Team: KYLIE McCORD

Date: 2.60 Time ,/S5t2 SERENA BROSKA

Weather: Snn,y'&, co I' Measuring Device: WATER LEVEL INDICATOR

Total Depth Z r . . . . ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: :±Z L. -S ft (BTOC) Well Diameters and Corresponding Volumes

IWr.A, fI..Sal/t Wllf, a" = 2.61 gal/fl, 12"= =588 galtfl)
Well Volume: 2.6gal

Total Purge Volume-+__________ gal

Purge Device: Grundfos Pump (2")

F Cumulative Cond.
Purge Vol. (mS/cm) or Temnp. D.O. Redox Turbidity

Time (gal) (umhos) (CC) (mgIL) pH (MV) (ntu) Color / Odor / Comments

4i5 ~~~~~A3 - AJA 58S A{L4L& I /

Sample Information: method, container number, size, type and preservative used:
3 -40 ml amber VCA preserved with HCI

Sample Time /dzc
Sample Appearance C 4z-trsnein zdn e-

Notes:

Signature <n-;-t 0
Date



7 75 :118

th~ie 0 91VProjeci I 801370-20000000

Client USACE Well ID _ _ _ _ _ _ _ _ _ _ _ _

Location Memphis Defense Depot (DDMT) Sample ID. ,4kv•3/ Y2aQ/
Event: Ouarterty Sampling Sample Team: KYLIE McCORD

Date %/S. X-6 Time: 1 3oSERENA BROSKA

Weather: Cn/Measuring Device: WATER LEVEL INDICATOR

Total Depth: 2 ¶ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: I-LZ71IJ 7 ft (BTOC) 11el Diameters and Corresocindino Volumes

Water Column: 71 91T t ( 1"= 0 041 gallft. 1.256'=0.064 gaIft,2"= 0l163gallft, 4'=0653 ga11ft, 6"= 1.47
(x)* C.,1 3 gavft galft, 8" = 2.61 gal/ft. 12" = 8.88 gatift)

Well Volume: /, 3 gal

Total Purge Volume: 6 5 gal

Purge Device: Grundfos Pump (2")

Cumulative Cond.
Purge Vol. (mS/cm) or TemP 0D0. Redox Turbidity

Time (gal) (umhos) (CC) (mgIL) pH (mV) (ntu) Color IOdor IComments

4 23s5 1ys5 ^1,4 c, ;A/Anc~~r
~~ £ ~~~~~ ~7,-5 /,/A 6a , AA /&2 /c~yI-vtncc

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Tame zaggl

Sample Appearance: alh u1tr4 vane

Notes:

Signature 72e7 7 (c<.2- 1Kc

Dale



77.5. Its9

thle Project # 801370-20000000

Client. USAGE Well ID ___ ___ ___ ___ ___ ___

Location: Memphis Defense Depot (DDMT) Sample ID: ,Otyj /J¶ Van /i
Event: Ouarterty Sampling Sample Team: KYLIE McCORD

Date: 21 /5; " Time /J75D SERENA BROSKA

Weather: •L/7-,n V' 4l-up! Measuring Device: WATER LEVEL INDICATOR

'Total Depth a z . . ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: I-) 6k L ft (BTOC) 11el Diameters and Corresponding Volumes

Water Column: /7 1 9-77 f ( 1' rO0041 gal~ft, 1.25"= 0.064 gallft, 2" =0 163 galfft.4" 0.653 gal/ft, 6= 1 47
(x) 6), /. -gal/ft gal/It, 8" = 2.61 gal/ft. 12" = 5.88 ga~ft)

Well Volume 0a / gal

1 lat Purge Volume: /s' .. gal

Purge Device: Grundfos Pump (2")

~~ ~~ >rZFIELOrARAUM E~r <~ g ~ n l~
Cumulative Cond.
Purge Vol. (mS/cm) or Temp. DO. Redox Turbidity

Time (gal) (umhos) (QC) (mgIL) pH (m'.) (ntu) color I Odor IComments

2--o1 /8.5 MA IVA 1W 51 tciyo ns3

/5/p J22~~~~~ /7~fr 0 a5,78' ŽVA _

Sample Information: method, container number, size, tyeand preservative used:
3 - 40 ml amber VODA preserved wvith HCI

Sample Time: __________

Sample AppearanceArc -. it

Notes:

Signature:f2 7<2<221 o
.4' ~~~~~~~~~~~~~~~~~Date



7 75 120

ithe Pr1 gioi~j ojeci 801370-20000000

ROM II I *Z-- 3*I;§IOMI -1 :4

Client USACE Well ID efP"k-/A
Location: Memphis Defense Depot (DDMT) Sample ID. lisvZ/4 V1 a /

Event Quarterly Sampling Sample Team KYLIE McCORD*

Date:2./S 1 cc Time, SERENA BROSKA

Weather: S5cno y, oo Measuring Device: WATER LEVEL INDICATOR

Total Depth, 75' 57 ft (Bloc) ___________________________________

Depth to Water: (-) 7o, 0o ft (BlO0C) 'Well Diameters and Corresponding Volumes

Water Column: (1"= 0.041 gal/ft. 1.25"=0O064 galft, 2"=0.163 gattft, 4"= 06-U-0alft, 6"= 1.47
(x)(6, 655 ga/ft gal/ft. 8'= 2.61 gal/fl,12" =5688gaIlft)

Well Volume: C', -Ygal
Total Purge Volume: rU gal

Purge Device: Grundfos Pump (2')

Cumulative (.oncl
Purge Vol. (mS/cm) or Temp. DO. Redox Turbidity

Time (gal) (umhos) (CC) (mg/L) pH (MV) (ntu) Color IOdor(IComments

____ ~~5 27i~ 1ii 5 7141 •6 4 6 'I/A 4'0 __ _ _ __ _ _

__ __ 2.-6 /n.j M IA JSO~6 AI -77r 72

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Time:

Sample Appearance: ("'/ ,-'/~ Itye/o P L

Notes: /~~~~~~~~~~~~~~~~~~~~5t



775 121

ihe 0 91 40U ~ ~~~~Project t 801 370-20000000

-. I ~ ~ ~~-A a.124I iN E 11-1111

Client: USACE Well ID. ,'fiv - 69
Location: Memphis Defense Depot (DDMT) Sample ID: l4i1-6r /2•!

Event: Quarterly Sampling Sample Team: KYLIE McCORD

Date: ? l-, 0C Time. C57)&~b SERENA BROSKA

Weather: Safl7 0%, coo Measuring Device: WATER LEVEL INDICATOR

Total Depth: 9 .2 0 ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water. (-) 24 2 / t (BTOC) 'Well Diameters and Correspondino Volumes

Water Column: 7.?, It ' 1"= 0.041 gal/ft. 1.25" =O.064 ga1/ft. 2"=0.163 galtift, 4"O.653 gal~ft, 6'= 1.47

(xr. 0i /6/3 -galfft galtift. 6" 2.61 gal/ft. 12" = 5.88 gal/fl)

Well Volume: 6gal
Total Purge Volu mee: gaI

Purge Device: Grundfos Pump (2')

Cumulative Cond.
Purge Vol. (mS/cm) or Temp. D 0. Redox Turbidity

Time (gal) (umhos) (0C) (mf) pH (mv) (ntu) Color IOdor IComments

_ _ _ S 2~~~? 7 2 /7 . Z- /4 1 • ~ V t1, _ _ _ _ _ _ _ _ _ _

C&30 /~~~ 2 51 17 Ia /,A .5r MI- 14

Sample Information: method, container number, size, typo and preservative used:
3 - 40 ml amber VOA preserved with HCI

Sample Time:

Sample Appearance: 1,r4Wa- •;/i< Ocrci

Notes:

Signature: ' . . Q 3 "~_ _ _ __ _ _ _ _ __ _ _ _ _ _

Date



7 75 12 2

the 0 0Project # 801370-20000000

*0 I * I'~~~Y ll; =

Client USACE Well ID _ _ _ _ _ _ _ _ _ _ _ _

[ocation Memphis Defense Depot (DDMT) Sample ID A,2-'-R YK26I
Event: Quarterly Sampling Sample Tream: KYL.E McCORD

Date: ?di/6' 06 Time: C92)SERENA BROSKA

Weather: •4 0Vto~/Measuring Device: WATER LEVEL INDICATOR

Total Depth, ,1,2 Q ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: (-) 15 ft (BTOC) Well Diameters and Corresponding Volumes

Water Column: . ..... ft ( 1rO,0041 gallft, 1.25"= 0.064Agalffl, 2=O0.163 gal/ft 4"= 0.653 galft. 6" 1.47
(x'glf gal/ft, 8"=2.61 gal/fl, 12"=5.88 ga1/ft)

Well Volume: 7 gal

Total Purge Volume: j 5 fi- gal

Purge Device: Grundfos Pump (2')

Cumulative Cond.
Purge Vol. (mS/cm) or Temp. D 0 Redox Turbidity

Time (gal) (umhos) (0C) (mg/L) pH (my) (ntu) Color /Odor /Comments
& 3c / A-4 £jg7 HIA /o/

-/6 3o, /4- IVA -5j43 MA 554'
-25 'WI A;-, ilA.'-A S&, A /"A IF,

___ __/7 vA. s8I 1fA kt'/OoS

Sample information: method, container number, size, tyeand preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Time:

Sample Appearance <i/ /7 e-s.~r or4 cry ft t' i

Notes: -t, C-6 oy 7,-Iewk~ 'A l

Signature ~ ~~~~~~~~~~~~~~~~Date



1 ~~~~~77: 5 .123

tIhe( ?gj. 1 >,j Project # 801370-20000000

Client: USAGE Well ID:- ,Ct4+-/L
Location: Memphis Defense Depot (IDDMAT) Sample ID: gw4 - /57112 /

Event: Quarterly Sampling Sample Team, KYLIE McCORD

Date: 2/1&VO0 Time: ____SERENA BROSKA

Weather: Sk~tnn , eap I Measuring Device: WATER LEVEL INDICATOR

Total Depth: -74s 4 0 ft (BTOC) _________ ______________

Depth to Water: (-) 4,Z ?0 t (BTOC) Wel Diamneters and Corresnondina Volumes

Water Column: /0 . Io f (1" 0.041 gal/It, 1.25' =0.064 ga~ft, 2' 0.163 galft, 4"0.653agal/ft, 6"= 1.47
(x)- C . C 563 gal/ft gal/It, 8" = 2.61 gal/ft. 12" = 5.88 gal/111)

Well Volume: 97. 4, gal

Total Purge Volumee:{77 gal

Purge Device: Grundfos Pump (2")

-fiEDYPARAMETERS7j A7'~ ; >

Cumulative Cond.
Purge Vol. (mS/cm) or Temp. D.C. Redox Turbidity

lime (gal) (umhos) (cC) (mg/L) pH (MV) (ntu) Color / Odor I Comments

____ ~/5- 3i2- J74 2 NA (05- /A 3cL3 flLArIc. OC-4 le y 1s:l4

25 2-1 i -2S #VA 4o3 t4A, i-S L b~ -jjj z04 16.
J£511300 L7.k P-tA 6.a23 IJA. 36 55 4 r,%4L

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample Time:

Sample Appearance,+ j4 ~r (tn e. 'pbv Lyii.

Notes:

Signature J9 Y
Date



7ti5 124

th Fmou roject # 801370-20000000

Client. USAGE WelilO ID rn~ ks-/

Location. Memphis Defense Depot (DDMT) Sample ID Y~~44 q- t' 2-mQ/
Event: Quarterly Sampling Sample Team KYLIE McCORD

Date, 2Il .1,L Time: /oS•' SERENA BROSKA

Weather: S1unny ejool Measuring Device WATER LEVEL INDICATOR

Total Depth: 7 2 ft (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: (-) 69-4!1 ft (BlOC) 'Well Diameters and Corresponding Volumes

Water Column: f-Y!51 ft (1"= 0.041 gal/ft. 1.25"= 0.064 gal/ft 2'= 0.1639galft, 4"= 0.653 gal/ft, 6"= 1.47

W' 0 ~~~~gal/ft gal/fl, 8" =2.61 gal/ft. 12" = 5.88 gaL/ft)

Well Volume: 6~- /gal
Total Purge Volume: 3D gal

Purge Device, Grundfos Pump (21

Cumulative Cond.
Purge Vol (mS/cm) or Temp. DO0. Redox Turbidity

Time (gal) (umhos) (-C) (mg/L) pH (MV) (ntu) Color / Odor I Comments

-5 3% 1 I? ___ NV- Co.¶ ' uJA ~ L5g ciere ILffe(u
15 3$ I1 rNp- 4., , 'g ljp. ~35.12 _ _ _ _ _ _ _

2-5 3SPj2 tT~ 4O tJN 101

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VOA preserved with HCI

Sample l ime

Sample Appearance 51.' 1 tffl, 6 i Q~cC

Notes:

Signature. -



775 125

tIhe( g 1 1 j~Project # 801370-20000000

Client: USACE Well ID 4 v&

Location: Memphis Defense Depot (DDMT) Sample ID: lo6-i5-7 /2. 0/
Event: Quarterly Sampling Sample Team: KYLIE McCORD

Date:t/i-1 6-6 Time /16SERENA BROSKA

Weather: !J n. e tc I Measuring Device: WATER LEVEL INDICATOR

Total Depth. __74 ft (BTOC) ________________________________

Depth to Water: ~- 3.6. t(BTOC) *Well Diameters and Corresnonding Volume;

Water Column. (2536a, it 4
(1 i.01galIft, 1.25 = 0.064 gal/ft.2" =0.163 gal/ft.,4' = 05 a/ "=1

(x)- / 43 gal/f gal/ft 8" =2.61 gai/t. 12" = 5.88 gal/fIt)

Well Volume: ggal

Total Purge Volume: 5i0 gal

Purge Device: Grundfos; Pump (2")

Cumu alv Cond.
Purge Vol. (mS/cm) or Temp. D~O. Redox Turbidity

lime A2!1L (umhos) (0C) (mg/L) pH (my) (ntu) Color I Odor I Comments

Sample information: method, container number, size, type and preservative used:

3 - 40 ml amber VOA preserved with HCI

Sample Time: __________

Sample Appearance: i,6q-j 4 P C~!

Notes:

Signature. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Dale



77 5 12 6

the Ur eProject # 801370-20000000

i WYI 1 A- 1F . II IIJ2%U .mc

Client USAGE Well ID. /4W-57-
Location: Memphis Defense Depot (DDMT) Sample ID /4( -59Y 4

Event: Quarterly Sampling Sample Team: KYLIE McGORD

Date: 7-/( .6U Time. 12-00 SERENA BROSKA

Weather: 5jj~flfl &oa/ Measuring Device: WATER LEVEL INDICATOR

Total Depthr 3 t- I o 0ft (BlOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: (- 7S ft (ATOC) * Well Diameters and CorsndgVlue

Water Column. 6. & 2
W, LI - 1103 gay 1"= 001 gal/ft, 1.25'= 0 064 gallft,2"= 0 163 gal/ft, 4"=.653 ga1/ft, 6"= 1 47(x) - I t~j gat/f gal/f, Or 2.61 gal/ft. 12" = 5.68 gal/It)

Well Volumme t gal

Total Purge Volume: . Pgal
Purge Device: Grundfos Pump (21

01111RUMMMflEL6A usR l M

Cumulative Cond.-
Purge Vol. (mS/cm) or Temp. D~O. Redox Turbidity

Time (gal) (umhos) COC) (mg/L) pH (m\) (ntu) Color IOdor / Comments

_____ 4- ~~~~i-~ WI - - >ica) C-'1 ,eeiU

____ - - - - - ~~~~~~~~~~~~~~~~kLI ~-hr_36t -

Sample information: method, container number, size, type and preservative used:
3 - 40 ml amber VOA preserved with HCI

Sample Time,
SampleAppearance ' 1~4q k - Orcnc4 oAICCr

Notes:

Signature.i.) ,..X 19/ r.7A/ r

Date
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he U .Project # 801370-20000000

"0 all I -1A1jII' r 2 ~ I.T1TTT~

Client: USAGE WellID. '4 iv-111
Location, Memphis Defense Depot (DDMT) Sample ID:_ 44WY- 1 i('2 4

Event: Quarterly Sampling Sample learn: KYLIE McCORD

Date: 2..t~-6b Time ____SERENA BROSKA

Weather: 'St~lrint .6 Measuring Device: WATER LEVEL INDICATOR

Total Depth: _M_______ ft (BTOC) ______ _________________

Depth to Water: (-) 17 ft (BTOC) Well Diameters and Correspondina Volumes

Water Column: ......... ;...k........t (=001 gal/ft. 1.25" = 0.064 galtft. 2" = 0 163 gal/ft, 4" =0.653 gal/ft. 6" = 1.47

(xr A (3 ga/t gal/ft, 8' 2.61 gallft, 12" = 5.88 gal/t

Well Volume: 6C. - gal

Total Purge Volume. ~ .gal
Purge Device: Grundfos Pump (2')

~~ r ~~~~~ThELD1215PARAMETER g 5Y'

fl Cumulative Cond.
Purge Vol. (mS/cm) or Temp. DO. Redox Turbidity

Time (gal) (umhos) (") (mI) pH (my) (ntu) Color I Odor I Comments
____ .4-+ 2-v7 117.3 - 91T5 7__ cI~oa I-+vc•

_____ • i-s' Ii.' - 5,74 - 4 t ra ic.q¶

Sample Information: method, container number, size, type and preservative used:
3 - 40 ml amber VOA preserved with HCI

Sample Time: __________

Sample Appearance. •4t-rrt'; fr3i'i

Notes,

Signature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

/ ~~~~~~~~~~~~~~~~~~Date
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t he qgioi.i Project # 801370-20000000

Client, USACE Wello ID. M -3SV
Location: Memphis Defense Depot (DDMT) Sample ID:A #1w -.3 4VV.

Event: Quarterly Sampling Sample Team: KYLIE McCORD

Date:I.jt/4?OOI Time 1110 SERENA BROSKA
Weather, ~Ur /; bfl / Measuring Device: WATER LEVEL INDICATOR

Total Depth: I5 ~ t (BTOC) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Depth to Water: &L..Z a lJ (BTOC) Well Diameters and CorrespondingVoue

Water Column: 16. o6" ft ~~ 1" = 0 041 gal/ft, 1 25' = 0.064 gal/ft. 2" = 0.163 gal/ft, 4" = 0.653 gal/ft, 6' 1.47
ww/3 af gal/ff, 8" = 2.61 gal/t.t 12" = 5 88 gal/fl)

Well Volume::2' 7 gal

Total Purge Volume: 15.1 gal

Purge Device: Grundfos Pump (2')

Cumulative Uond:.
Purge Vol (mS/cm) or Temp. D.O. rRedox Turbidity

Time (gal) (umhos) I0C) (mg/L) pH (M\O (ntu) Color /Odor/I Comments

Sample information: method, container number, size, type and preservative used:
3 -40 ml amber VCA preserved with HCI

Sample Time: 12z40

Sample Appearance: re 4-1245

Notes:

% 4 ~ej 6c( Vs' !it t-, *A-f 'l ' "--'

Tell 'vif±- Jo(VpT r~~~~~~~~~~~~~~~~~c[6I-

Signature. __ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

Date
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APPENDIX C

Analytical Laboratory Data for the Monthly Effluent Samples



775 130
FORM 3

WATER VOA-GCM4S LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1122001

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No. : V1122011LCS

SPIKE SAMPLE LCS L-C-S QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC R EC.

1,3,5S-Trimethylbenzene 100.0 81.91 82 69-128
Vinyl Acetate 100.0 70.54 70 28-146
Vinyl Chloride 100.0 98.33 98 65-134
Xylene-mp 200.0 186.3 93 77-115
Xylene-o 100.0 100.7 101 77-115

itColumn to be used to flag recovery and KRP values with an asterisk

*Values outside of QC limits

RPD: 0 out of 0 outside limits
Spike Recovery: 2 out of 89 outside limits

COMMENTS:

page 4 of 4 FORM III VOA-GCMS

oo0042



775 131
WATER VOA-GaC4S MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: V1122001

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: 9912-495-1

ADDED CNETAION CNETTIN % LIMITSCOMPWOUND (ug/L) (ug/L) ugL) EEC # REC.

Bhooenzene 100.0 0.000 98.80 99 72-124lChlorobnethene100.0 0.000 103.0 103 77-1121,1-Dihlorothene100.0 15.69 100.7 85 69-121Toluene 100.0 0.000 98.70 99 77-115Trichloroethene 100.0 174.4 227.3 53* 75-113

S-PIKE MS-D MSD
ADDED CONCENTRATION %0 '- QC LIMITSCOMPOUND (ug/L) (ug/L) EEC #RPD #RPD REC.

Benzene 100.0 101.1 101 2 20 72-124Chlorobenzene 100.0 97.71 98 5 20 77-112l,1-Dichloroethene 100.0 100.9 85 0 20 69-121Toluene 100.0 96.48 96 3 20 77-115Trichloroethene 100.0 223.4 49* 8 20 75-113

*Column to be used to flag recovery and RPD values with an asterisk

*Values outside of QC limits

RPD: 0 out of S outside limits
Spike Recovery: 2 out of 10 outside limits

COMMENTS:

FORM III VOA-GCMS

000043
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Environmental Testing & Consulting, Inc.

Quality Control ReportsI
Level IIII

GC/MS Semi-Volatiles

r, C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A A~~~~~~~~~~~~~~~~~~~~~



7 75 1 33 ENVIRONMENTAL TESTING AND CONSULTING, INC.CASE NARRATIVE
GC/MS SEMI-VOLATILE COMPOIJNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field
ETC Order# 99 12-495
Method (SW-846) 8270C/3510OC

HOLDING TIMES

Sample Extraction All aqueous samples extracted within 7 days.Sample Analysis All samples analyzed within 40 days of extraction.
QUALITY CONTROL

G atc Form 4 _Summar
P05271 P05271LB

System Monitoring Compound FRM 2l
Surrogate recoveries within QC limits.

Method Blank FORM ~4
P05271LB

Target analytes were not detected in the Method Blanks, except as listed below.
Bis(2 -ethylhexyl)phthalate identified in the Method Blankc at I1.45J ug/L. Sample concentration lessthan 10 times (1 4.5 ug/L) the Method Blank value and should be attributed to Lab contamination.

Laboratory Control Sample FORM 3
P05271 LCS/LCSD

All acceptance criteria met, except as listed below.

Bis(2-ethylhexyl)phthalate was flagged for high recovery in the LCS. LCSD recovery was withinQC Limits. There is no effect on the data.

RPI~s for Benzidine, 3,3 '-Dimethylbenzidine, 2,4 -Dinitrophenol, and 4-Nitroaniline were flaggedoutside QG limits due to variances in the LCS/LGSD recoveries.

RPD for Bis(2 -ethylhexyl)phthlate~ was flagged outside QC Limits due to high LCS recovery.
Matix pk rix ix Spike Dug FORM 33
9912-495-01 RPD All analytes within QG Limits, except as listed below.ST-EFF-019 Spike Recovery All analytes within QC Limits.

RPD for 4 -Chloro-3-methylphenol was flagged outside QC limits due to variances in the MSIMSD.
Refer to Laboratory Control Sample(s) for system verification.

CALIBRATION

DFTPP Daily 12 Hour Tune All criteria met. FORM SInitial Calibration All criteria met. FORM 6Calibration Verification All criteria met. FORM 7



ENVIRONMENTAL TESTING AND CONSULTING, INC. 775 134
CASE NARRATIVE

GCIMS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field

ETC Order# 99 12-495
Method (SW-.846) 8270C/3510C

CALIBRATION

Semni-Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597I1MSD
Dilutions Required No dilutions required

La roratory Manager

o00046



FORM 27 75 1 3 WATER BNA- GQ21S SURROGATE RECOVERy

Lab Name: ETC, INC. Contract:
Lab Code: Case No.: SAS No.: SDG0 NO.: .9912-495

SAMPLE NO. (NIBZ)# (FP) (ThH# PHL) (m) 2FP)#1O

01 ~~~85 78 113 33 71 402 P0527ILcs 8 85 98 3 6 4 0
03 P05271LcSD 8 80 0 31 786 204 9912-495-1 78 73 102 30 70 38005 9 912-495-flMS 9 95 118 35 81 0 006 992-4s5r~qg 101 93 121 42 97 55007 9912-495-2 76 69 117 29 70 83808 _ _ _ _ _ _ _09------- 

-10 _ _ _ _ _ _ __ 

_ _1 12~- 
- - _ _ _ _ _ _ _1 23 _ _ _ _ __ 

__ _ _ _ _1 34 _ _ _ _ _ _ 

_ _ _ _ _ _1 4 _ _ _ _ _ _ 
_ _ _ _ _ _

19 _ _ _ _ 

_ _ _ _

21 _ _ _ _ 

_ _ _ _

23 _ _ _ _ _ 

_ _ _ _24 _ _ _ _ _ _ 

_ _ _25 _ _ _ _ 

_ _ _ _ _ _

27 _ _ _ _ 

_ _ _ _

29 _ _ _ _ 

_ _ _ _
30_-

51 (NB ) = N troben enedsQC LIMITS
Si (NIBZ =Nitr~bnzene-dS(29-110)S2 (FB3P) = 2 -Fluorobiphenyl (38-107)S3 (TPH) = Terphenyl-d14 (33-122)S4 (PHL) = Phenol-d6 ( 7- 58)Ss (TBP) = 2 , 4 ,6-Tribromophenol (16-138)56 (2FP) = 2 -Fluorophenol ( 8- 88)

4Column to be used to flag recovery values*Values outside Of contract required QC limitsD Surrogate diluted out

page 1 of 1 FORM II BNA-GCAMS

nnnflfA17



7 75 1 368 7

FORMV 4 CLIENT SAMPLE NO.
BNA-GCMjS METOD BLANK SUMMARY _______

P0S2711.2
Lab Name: ETC, INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Lab File ID: 0401004 Lab Prep Batch: P05271

Instrument ID: BNA1 Date Extracted:

Matrix: (soil/water) WATER Date Analyzed: 12/21/99

Level: (low/med) LOW Time Analyzed: 1225

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANIALYZED

01 PO527lLCS P05271 0501005 12/21/99
02 P05271LCSD P05271 0601006 12/21/99
03 9912-495-1 P05271 0801008 12/21/99
04 9912-495-lMS P05271 0901009 12/21/99
05 9912-495-iNS P05271 1001010 12/21/99
06 9912-495-2 P05271 1101011 12/21/99
0 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

COMMENTS:

page I of 1 ~~FORN IV BNA-GCMS

Ilo0048



775 t3~~ ~ ~~~ FORM' 1 LIqSALENO..BNA-GCvTS ORGANICS ANALYSIS DATA SHEETCLETSME

Lab Name: ETC, INC. Contract: P05271LB
Lab Code: Case No.: SAS No.: SDG NO.: 9912-495
Matrix: (soil/water) WATER Lab Prep Batch: P05271
Sample wt/vol: 1000 (g/ni) M"L Lab File ID: 0401004
Level: (low/med) LOW Dt eevd
%Moisture: ___ decanted: (YIN)__ Date Extracted:

Concentrated Extract volume: 1(mL) Date Analyzed: 12/21/99
Injection Volume: 1.0(uL) Dilution Factor: i.o
GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
83-32-9 --------- Acenaphthene _______200
208-96-8 -------- Acenaphthyje~ne-______ _ 2.00 U98-86-2 --------- Acetophenone_________5.00U
62-53-3 --------- Aniline____________5.00 

UU.120-12-7 -------- Anthracen-e_________ _ 2.00 U92-87-5---------- Benzidine__________ 
20.00 U56-55-3 ----------Benz(a) An-t~hacene____ _ 2.00 U205-99-2 -------- Benzo(b)fluoranthe~ne____ 
2.00 U207-08-9 --------BEenzo(k)fluoranth~en____ 
2.00 U191-24-2 -------- Enogipeyee~ 
2.00 U50-32-8 --------- Benzo(a)pyrene________2.00 

U65-85-0 --------- Benzoic acid________ 50.00 0100-51-6 -------- Benzyl alcohol__________ 5.00 U111-91-i -------- Bis(2-chloroetHEoxy~methane 
5.00 U111-44-4 -------- Bis(2-chloroethyl)ether 

-5.00 U108-60-1 -------- Bis (2-chloroisopropyl) ether 5.00 U117-81-7 -------- Bs2ehley~hhlt 
- 1.45 J101-55-3 -------- 4 -Bromophenyl phenyl ether__ 5.00 U85-68-7 --------- Butyl benzyl phtbalate___ 5.00 U86-74-8 --------- Carbazole___________10.00 

U106-47-8 -------- 4 -hloroa-iraijne________ 
5.00 U`510-15-6 -------- Chlorobenzilate_______5.00 

U`59-50-7 --------- 4-Chloro-3-methype15.00 
U91-58-7 --------- 2 -Chloronaphtbalene . .___ 5.00 U95-57-8 --------- 2 -Chloropheno1l_______5.00 
U7005-72-3 ------- 4 -Chloropheny1 p~henyl et-her 5.00 U218-01-9 --------QChysene -T~t2.00 
U53-70-3 --------- Dibenz(a-,h hrtace-ne____ 2.00 U132-64-9 -------- Dibenzofuran_________5.00 
U84-74-2 --------- Di-n-butyl ph~thalat~e____ 5.00 U95-5o-1a---------l1t2 -Dichlorobenzene______5.00 
U541-73-1 --------l1, 3-Diclorobenzene______ 

5.00 U106-46-7 -------- 1,4-Dichlorobenzene______ 
5.00 U

FORM I BNA-GaiMS



7 75 1 3A
FORM 1 CLIENT SAMPLE No.

BNA-GCMS ORGANICS ANALYSTS DATA SHEET _______

P05271LB

Lab Name: ETC, INC. Contract: _ _____

lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Prep Batch: P05271

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 0401004

Level: (low/med) LOW Date Received: _ __

% moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Extract Volume: l(mL) Date Analyzed: 12/21/99

Injection Volume: l.0(UL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

91-94-1 --------- 3,3'-Dichlorobenzidine ___10.00 0
120-83-2 -------- 2,4-Dichlorophenol _____5.00 U
87-65-0 --------- 2,6-Dichlorophenol _____5.00 U
84-66-2 --------- Diethyl phthalate 5.00 U
119-93-7 -------- 3.3-Dimethylbenzi 3Tine 10.00 U
105-67-9 -------- 2,4-Dimethyphenol _____5.00 U
131-11-3 -------- Dimethyl phthalate_ ____ 5.00 U
534-52-1 -------- 4, 6-Dinitro-2-meth-ylphenol 10.00 U
51-28-S --------- 2,4-Dinitrophenol_______20.00 U
121-14-2 -------- 2,4-Dinitrotoluene _____5.00 U
606-20-2 -------- 2,6-Dinitrotoluene _____5.00 U
122-39-4 -------- N-NitrsdiphylAm/Di-phe-nylam-in 5.00 U
117-84-0 -------- Di-n-octyl phtbalate_ ___ 5.00 U
62-50-0 --------- Ethyl methanesulfonate_ __ 5.00 U
206-44-0 -------- Fluoranthene _______2.00 U
86-73-7 --------- Fluorene _________2.00 U
118-74-1 -------- Hexachl~orobenzene _____5.00 U
87-68-3 ---------1-Hexachlorobutadiene ____5.00 U
77-47-4 --------- Hexachlorocyclopent-adiene 5.00 U
67-72-1 --------- Hexachloroethane_______5.00 U
193-39-5 -------- Indeno(1,2,3-cd)pyrene ___2.00 U
78-59-1 --------- Isophorone__________5.00 U
66-27-3 --------- Methyl methanesulfonate___ 5.00 U
91-57-6 --------- 2-Methylnaphthalene ____5.00 U
95-48-7 --------- 2-Methylphenol________5.00 U
108-39-4 -------- 3&4-Methylphenol ______5.00 U
91-20-3 --------- Naphthalene_________5.00 U
88-74-4 ----------2-Nitroaniline _______10.00 U
99-09-2 ----------3-Nitroaniline _______10.00 U
100-01-6 -------- 4-Nitroaniline _______10.00 U
98-95-3 --------- Nitrobenzene_________5.00 U
88-75-5 ----------2-Nitrophenol6I - _____10.00 U
100-02-7 -------- 4-Nitrophenol_________5.00 U

FORM I BNA-GCMS



FRMp~ 1 CLIENT SAMPLE NO.7 75 1 39 BNA-GCMS ORGIANICS ANALYSIS DATA SHEET

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 9912-495
Matrix: (soil/water) WATER Lab Prep Batch: P05271
Sample wt/vol: 1000 (g/mL) MLTh Lab File ID: 0401004
Level: (low/med) LOW Date Received: _ __

%6 moisture: ____decanted: (Y/N)__ Date Extracted:

Concentrated Exctract Volume: 1(ML) Date A~nalyzed: 12/21/99
Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

924-16-32---------N-Nitrosodibutylamine ___5.00 U
62-5-985----------N-Nitrosodiethylamine_____5.00 

U627- ----- N-Nitrosodimethylmiane 5.00 U621-64-7 -------- N-Nitrosodi-n-propylamfln 5.00 U82-68-8 ----------Pentachloroinitrobenzene____10.00 
U87-86-5 ----------Pentachlorophenol _____5.00 U62-44-2 ----------Phenacetin__________5.00 
U85-01-8 ----------Phenanthrene_________2.00 
U108-95-2 -------- Phenol____________5.00 
U129-00-0--------- Pyrene___________ 2.00 U110-8G-1 ---------Pyridin~e-___________ 5.00 U95-94-2----------l1,2 , 4 ,5-TE'trachlorobenz~ene 5.00 U58-90-2 ----------2 ,3 ,4t6-Tetrachlorophenol. 5.00 U120-82-1---------l1,2 ,4 -Trichlorobenzene_ __ 5.00 U95-95-4 ----------2t4,5-Trichlorophenol_____5.00 U88-06-2 ----------2 ,4 ,G-Trichlorophenol 5.00 U103-33-3 ---------l,2-Dphnylhydrzine/Az-5Ejze 5.00 U

FORM I BNA-CCM1S
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FORM 1 CLIENT SAMPLE No.

BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
P0S27 1LB

Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 0401004

Level: (low/med) LOW Date Received: _ __

%v Moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 12/21/99

Injection Volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:

Number TICs found: 2 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. 1576-87-0 2-PENTENAL, (E)- 4.53 7.28 NJ
2. 2207-04-7 CYCLOHEXANE, 1,4-DIMETHYL-, 4.73 6.36 NJ

6 . _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I BNA-GCMS-TIC



775 141 ~WATER BNA-GCMS LABCONRO SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: POS271LCS

SPIKE SAMPLE ~LCSLC Q.
AfDE CNENRAICON ONETAION %6 LIMITSCOMPOUND (ui)(gL) (ug/L) REC #REC.

Acenaphthene 50.00 41.31 83 37-123Acenaphthylene 50.00 43.50 87 67-118Acetophenone 50.00 35.99 72 60-120Aniline 50.00 37.58 75 25-102Anthracene 50.00 44.01 88 68-124Benzidine 50.00 31.51 63 22-127Benz (a)Anthracene 50.00 47.01 94 69-12SBenzo (b) fluoranthene 50.00 46.07 92 68-127Benzo (k) fluoranthene 50.00 44.88 90 73-128Benzo (gh~i) perylene 50.00 42.27 84 53-138Benzo (a) pyrene 50.00 46.48 93 73-125Benzoic acid 50.00 18.78 38 20-150Benzyl alcohol 50.00 36.43 .73 23-142Bis (2-chloroethoxy) meth 50.00 38.40 77 45-135Bis (2-chloroethyl) ether 50.00 45.46 91 51-120Bis (2-chloroisopropyl) e 50.00 31.98 64 34-137Bis (2-ethylhexyl)phthal 50.00 154.4 309* 61-1514-Bromophenyl phenyl et 50.00 43.82 88 60-120Butyl benzyl phtbalate 50.00 40.24 80 60-120Carbazole 50.00 42.60 85 37-1564-Chloroaniline 50.00 42.94 86 45-135Chlorobenzilate 50.00 42.16 84 20-1504-ChJloro-3-methylphenol 50.00 35.39 71 33-1342 -Chloronaphthalene 50.00 39.63 79 63-1212-Chlorophenol 50.00 37.53 75 17-1344 -Chlorophenyl phenyl e 50.00 36.80 74 60-120Chrysene 50.00 44.21 88 70-124Dibenz (a, h) anthracene 50.00 40.62 81 57-136

*Column to be used to flag recovery and RPD values with an asterisk*Values outside of QC limits

COMMENTS:

page 1 of 6 FORM III BNA-GCMS



7 75 1 42
FORM 3

WATER BNA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

matrix Spike - Sample No.: P0527ILCS

SPIKE SAMPLE LCS LCS QC.
ADDED CONCENTRATION CONCENTRATION %- LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.

Dibenzofuran 50.00 38.78 78 64-122
Di-n-butyl phthalate 50.00 43.40 87 60-120
1, 2-Dichlorobenzene 50.00 34.83 70 39-101
1, 3-Dichlorobenzene SO. 00 34.64 69 38- 98
1,4 -Dichlorobenzene 50.00 33.43 67 31- 97
3,3' -Dichlorobenzidine 50.00 44.57 89 35-165
2,4 -Dichlorophenol 50.00 38.75 78 13-146
2, 6-Dichlorophenol 50.00 38.67 77 20-150
Diethyl phthalate 50.00 36.84 74 60-120
3,3 -Dirnethylbenzidine 50.00 30.11 60 20-150
2,4-Dimethyphenol 50.00 37.50 75 51-118
Dimethyl phthalate 50.00 37.55 75 60-120
4, 6-Dinitro-2-methylphe 50.00 35.70 71 15-150
2, 4-Dinitrophenol $0.00 28.26 56 12-182
2, 4-Dinitrotoluene 50.00 33.56 67 34-130
2, 6-Dinitrotoluene SO.00 38.27 76 62-135
N-NitrsdiphylAm/Dipheny 50.00 41.95 84 45-135
Di-n-octyl phtbalate 50.00 43.48 87 60-120
Ethyl methanesulfonate 50.00 35.52 71 45-135
Fluoranthene 50.00 44.18 88 55-135
Fluorene 50.00 39.69 79 66-121
Hexachlorobenzene 50.00 45.34 91 65-133
Hexachlorobutadiene 50.00 39.70 79 50-112
Hexachlorocyclopentadie 50.00 30.92 62 21-141
Hexachloroethane 50.00 35.00 70 37-100
Indeno(1,2,3-cd)pyrene 50.00 42.08 84 57-140
Isophorone $0.00 39.93 80 13-146
Methyl methanesulfonate 50.00 28.81 58 45-135

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMvENTS:

page 2 of 6 FORM III BNA-GGC1S



7 5 4 3 ~~~~~FORM 3775 14 3 ~WATER BNA-GCM~S LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05271
Lab Code: Case No.: SAS No.: SFD0 No.: 9912-495
Matrix Spike - Sample No.: P05271LCS

COMPOUND(ugL) 
ugL) (ugiL) RC#REC.

2-ehlahhln 
50.00 

43.17 86 50-1242-MethyJlphenol 
50.00 35.39 71 48-1173&4-Methylphenol 
50.00 

24.39 49 46- 99Naphthalene 
50.00 

45.29 90 55-113
2 -Nitroaniline 

50.00 
42.26 84 63-129

3 -Nitroaniline 
50.00 

48.08 96 61-120
4 -Nitroaniline 

50.00 
47.13 94 60-126Nitrobenzene 

50.00 
37.40 75 57-1202-Nitrophenol 

50.00 
42.32 85 27-137

4 -Nitrophenol 
50.00 

20.46 41 20-150N-Nitrosodibutylamine 
50.00 

42.67 85 60-120N-Nitrosodiethylamine 
50.00 

38.26 76 60-120N-Nitrosodimethylamine 
50.00 

28.42 57 30- 96N-Nitrosodi..n.propylam± 
50.00 

35.10 70 60-120Pentachloronitrobenzene 
50.00 

45.98 92 20-150
Pentachlorophenol 

50.00 
39.98 80 22-171Phenacetin 

50.00 
30.70 61 20-150Phenanthre.ne 

50.00 
43.14 86 65-126Phenol 

50.00 
18.13 36 12- 57Pyrene 

50.00 
44.83 90 40-149Pyridine 

50.00 
28.94 58 10- 821,2 ,4,5-Tetrachlnorobenz 50.00 
37.57 75 60-120

2,3,4,6G-Tetrachlorophen 
50.00 

37.81 76 20-1501,2 ,4-Trichlorobenzene 50.00 
37.88 76 29-116

2,4,5S-Trichlorophenol 
50.00 

38.62 77 31-147
2 ,4 ,6-.Trichlorophenol 50.00 

42.77 86 31-1471, 2 -Dphnylhydrzine/Azob 50.00 
49.76 100 45-135

#Column to be used to flag recovery and RPD values with an asterisk*Values outside of QC limits

COMMENTS:

page 3 of 6 FORM III BNA-GCMVS



FORM 3

WATER ENA-GCMIS LAB CONTROL SAMPLE 77
Lab Name: FTC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: P05271LCS

SPIKE LCSD LCSD
ADDED CONCENTRATION %6 O C LIMITS

COMPOUND (ug/L) (ug/L) REC #RPD # RPD REC.

----------------------------------------------------- -123--Acenaphthyene 50.00 442.0 84 1 20 37-123
Acetophenone 50.00 36.42 73 1 20 60-120
Aniline s0.oo 32.22 64 16 20 25-102
Anthracene 50.00 45.35 91 3 20 68-124
Benzidine 50.00 16.17 32 65* 20 22-127
Benz(a)Anthracene 50.00 47.66 95 1 20 69-125
Benzo(b)fluora~nthene 50.00 47.56 95 3 20 68-127
Benzo(k)fluoranthene 50.00 45.92 92 2 20 73-128
Benzo(ghi)perylene 50.00 43.72 87 4 20 53-138
Benzo(a)pyrene 50.00 48.39 97 4 20 73-125
Benzoic acid 50.00 20.03 40 5 20 20-150
Benzyl alcohol 50.00 32.77 66 10 20 23-142
Bis(2-chloroethoxy)meth 50.00 38.05 76 1 20 45-135
Bis(2-chloroethyl)ether 50.00 44.12 88 3 20 51-120
Bis(2-chloroisopropyl)e 50.00 30.42 61 5 20 34-137
Bis(2-ethylhexyl)phthal 50.00 54.98 110 95* 20 61-151
4-Bromophenyl phenyl et 50.00 42.79 86 2 20 60-120
Butyl benzyl phthalate 50.00 41.26 82 2 20 60-120
Carbazole 50.00 43.56 87 2 20 37-156
4-Chloroaniline 50.00 38.98 78 10 20 45-135
Chlorobenzilate 50.00 37.50 75 11 20 20-150
4-Chloro-3-methylphenol 50.00 35.53 71 0 20 33-134
2-Chloronaphthalene 50.00 38.92 78 1 20 63-121
2-Chlorophenol 50.00 36.22 72 4 20 17-134
4-Chlorophenyl phenyl. e 50.00 38.43 77 4 20 60-120
Chrysene 50.00 45.39 91 3 20 70-124
Dibenz(a,h)a~nthracene 50.00 42.65 85 5 20 57-136

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 4 of 6 FORM III BNA-GCMS



775 .145_
FORM 3

WATER ENA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: POS271LCS

SPIKELSDLS
ADDED CONCENTRATION %k 9 QC LIMITSCOMPOUND (ug/L) (ug/L) REC #RPD #RPD REC.

Dibenzofuran 50.00 40.19 80 2 20 64-122Di-n-butyl phthalate 50.00 43.10 86 1 20 60-1201,2-Dichlorobenzene 50.00 34.40 69 1 20 39-1011,3-Dichflorobenzene 50.00 34.36 69 0 20 38- 981,4-Dichlorobenzene 50.00 32.92 66 2 20 31- 973,3'-Dichlorobenzidine 50.00 44.00 88 1 20 35-1652,4-Dichlorophenol 50.00 36.65 73 7 20 13-1462,6-Dichlorophenol 50.00 37.58 75 3 20 20-150Diethyl phthalate 50.00 39.93 80 8 20 60-1203,3-Dimethylbenzidine 50.00 21.98 44 31* 20 20-1502,4 -Dimethyphenol 50.00 36.04 72 4 20 51-118Dimethyl phthalate 50.00 39.04 78 4 20 60-1204..6-Dinitro-2-methylphe 50.00 38.03 76 7 20 15-1502,4-Dinitrophenol 50.00 34.70 69 21* 20 12-1822 ,4-Dinitrotoluene 50.00 37.67 75 11 20 34-1302 ,6-Dinitrotoluene 50.00 40.86 82 8 20 62-135N-NitrsdiphylAm/Dipheny 50.00 41.33 83 1 20 4S-135Di-n-octyl phthalate 50.00 42.52 85 2 20 60-120Ethyl methanesulfonate 50.00 34.13 68 4 20 45-135Fluoranthene 50.00 42.04 84 5 20 55-135Fluorene 50.00 42.90 86 8 20 66-121Hexachlorobenzene 50.00 44.39 89 2 20 65-133Hexachlorobutadiene 50.00 39.71 79 0 20 50-112Hexachlorocyclopentadie 50.00 31.63 63 2 20 21-141H-exachloroethane 50.00 36.72 73 4 20 37-100Indeno(1,2,3-cd)pyrene 50.00 43.69 87 4 20 57-140Isophorone 50.00 37.68 75 6 20 13-146Methyl methanesulfonate 50.00 28.70 57 2 20 45-135

4Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMM ENTS:

page 5 of 6 FORM III BNA-GCIAS

no00057



FORM 3 775 .146'
WATER BNA-CCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: P05271LCS

SPIKE LCSD LCSD
ADDED CONCENTRATION %6 QC LIMITS

COMPOUND (ug/L) (ug/L) REC* RPD # RPD REC.

2-Methylnaphthalene 50.00 40.24 80 7 20 50-124
2-Methylphenol 50.00 34.03 68 4 20 48-117
3&4-Methylphenol 50.00 24.81 50 2 20 46- 99
Naphthalene 50.00 44.74 89 1 20 55-113
2-Nitroaniline 50.00 46.23 92 9 20 63-129
3-Nitroa~niline 50.00 56.10 112 15 20 61-120
4-Nitroaniline 50.00 59.81 120 24* 20 60-126
Nitrobenzene 50.00 37.00 74 1 20 57-120
2-Nitrophenol 50.00 41.17 82 4 20 27-137
4-Nitrophenol 50.00 23.81 48 16 20 20-150
N-Nitrosodibutylamnine 50.00 39.18 78 8 20 60-120
N-Nitrosodiethylamine 50.00 37.62 75 1 20 60-120
N-Nitrosodimethylamine 50.00 28.99 58 2 20 30- 96
N-Nitrosodi-n-propylami 50.00 35.13 70 0 20 60-120
Pentachloronitrobenzene 50.00 46.41 93 1 20 20-150
Pentachlorophenol 50.00 43.19 86 7 20 22-171
Phenacetin 50.00 32.64 65 6 20 20-150
Phenanthrene 50.00 44.17 88 2 20 65-126
Phenol so.oo 16.90 34 6 20 12- 57
Pyrene 50.00 49.93 100 10 20 40-149
Pyrid~ine 50.00 24.39 49 17 20 10- 82
1,2,4,5-Tetrachlorobenz 50.00 34.94 70 7 20 60-120
2,3.4,6-Tetrachlorophen 50.00 43.52 87 13 20 20-150
1,2,4-Trichlorobenzene 50.00 37.17 74 3 20 29-116
2,4,5-Trichlorophenol 50.00 41.40 83 8 20 31-147
2,4,6-Trichlorophenol 50.00 42.63 85 1 20 31-147
1,2-Dphnylhydrzine/Azob 50.00 47.44 95 5 20 45-135

ftColumn to be used to flag recovery and RPD) values with an asterisk
*Values outside of QC limits

RPD: S out of 83 outside limits
Spike Recovery: 1 out of 166 outside limits

COMM[ENTS:

page 6 of 6 FORM III BNA-GCMS



175 14
FORM 3

WATER BNA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: P05271

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: 9912-495-1

SPIKE SAMPLE Ms Ms QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC R EC.

Acenaphthene 100.0 0.000 94.00 94 37-123
4-Chloro-3-methylphenol 160.0 0.000 100.3 63 33-134
2-Chxlorophenol 160.0 0.000 109.6 -68 17-134
1,4-Dichlorobenzene 100.0 0.000 75.42 75 31- 97
2,4-Dinitrotoluene 100.0 0.000 83.18 83 34-130
4-Nitrophenol 160.0 0.000 60.66 38 20-150
Pentachlorophenol 160.0 0.000 152.1 95 22-171
Phenol 160.0 0.000 59.38 37 12- 57
Pyrene 100.0 0.000 90.14 90 40-149
1,2,4-Trichlorobenzene 100.0 0.000 91.42 91 33-134

SPIKE MSD MSD
ADDED CONCENTRATION %6 % QC LIMITS

COMPOUND (ug/L) (ug/L) REC #RPD ItRPD REC.

Acenaphthene 100.0 96.74 97 3 20 37-123
4-Chloro-3-methylphenol 160.0 130.6 82 26* 20 33-134
2-Chlorophenol 160.0 124.2 78 14 20 17-134
1,4-Dichlorobenzene 100.0 80.75 81 8 20 31- 97
2,4-Dinitrotoluene 100.0 93.10 93 11 20 34-130
4-Nitrophenol 160.0 66.58 42 10 20 20-150
Pentachlorophenol 160.0 175.6 110 15 20 22-171
Phenol 160.0 69.79 44 17 20 12- 57
Pyrene 100.0 99.20 99 10 20 40-149
1,2,4-Trichlorobenzene 100.0 96.39 96 5 20 33-134

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 1 out of 10 outside limits
Spike Recovery: 0 out of 20 outside limits

COMMVENTS:

FORM III BNA-GCMS



7 75 1 48
VOA-SCMS FORM 1 CLIENT SAMPLE No.

VOA-CMSORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: V1122011L__

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (gmlt) ML Lab File ID: 0301004

Level: (low/med) LOW Date Received: ___

* Moisture: not dec. __ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mmn) Dilution Factor: 1.0

Soil Extract Volume:_____(at) Soil AJliquot Volume: ____ (uL)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

----------------------------------
1. _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14. 
_ _ _

15. 
_ _ _

16 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 . _ _ _ _ _ _ __ 
_ _

18 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21.
22. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GC2AS-TIC



775 1 4' FORM 3
WATER VOA-GCMS LABl CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1122001.

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: V1122011LCS

SgP-IKE SAMPLE L- LS QC.
ADDED CONCENTRATION CNETAION 0 LIMITSCOMPOUND (ug/L) Cug/L) (u/L REC # REC.

Acetone 100.0 90.08 90 59-151Acetonitrile 1000 1142 114 57-143Acrolein 100.0 54.22 54* 59-134Acrylonitrile 100.0 93.65 94 60-146Allyl chloride aoo.o 99.59 100 74-120Benzene 100.0 98.95 99 72-124Bromobenzene 100.0 100.6 101 77-120Bromochloromethane 100.0 103.5 104 74-120Bromodichloromethane 100.0 87.53 88 68-119Bromoform 100.0 97.54 98 66-136Bromomethane 100.0 128.3 128 40-1342-Butanone 100.0 115.5 116 55-151n-Butylbenzene 100.0 88.15 88 69-129sec-flutylbenzene 100.0 84.02 84 72-127tert-ButyJlbenzene 100.0 90.58 90 73-126Carbon Disulfide 100.0 105.3 105 60-133Carbon Tetrachloride 100.0 87.26 87 64-123Chlorobenzene 100.0 95.33 95 77-112Chlorodibromomethane 100.0 103.0 103 72-118Chloroethane 100.0 107.8 108 64-1422-Chloroethyl vinyl Eth 100.0 102.0 102 22-165Chloroform ioo.o 91.36 91 70-115Chloromethane 100.0 115.6 116 58-139Chloroprene 100.0 93.06 93 73-1182-Chlorotoluene 100.0 81.64 82 65-1324-ChJlorotoluene 100.0 84.48 84 67-1271, 2-Dibromo-3-chloropro 100.0 73.97 74 56-1341, 2-Dibromoethane 100.0 107.4 107 74-118

*Values outside of QC limits

COMMENTS:

page 1 of 4 FORM III VOA-GCMS



FORM 3 77
WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1122001

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: V1.122011LCS

-S-PIKE SAMPLE LCS L-C-S OQC.
ADDED CONCENTRATION CONCENTRATION %- LIMITSCOMPOUND (ug/L) (ug/L) (ug/L) REC #RFC.

Dibromomnethane 100.0 89.79 90 75-1141, 2-Dichlorobenzene 100.0 92.31 92 80-113
1,3 -Dichlorobenzene 100.0 98.13 98 77-1191, 4-Dichlorobenzene 100.0 94.98 95 78-116Cis-1, 4-Dichjloro-2-bute 100.0 98.17 98 62-138trans-1,4-Dichloro-2-bu 100.0 94.31 94 62-138Dichlorodifluorometh~ane 100.0 75.73 76 48-1451, 1-Dichloroethane 100.0 89.31 89 76-1181,2 -Dichloroethane 100.0 86.66 87 62-1241, 1-Dichioroethene 100.0 89.35 89 69-121cis-1,2-Dichioroethene 100.0 97.28 97 76-114trans-1, 2-Dichloroethen 100.0 96.52 96 72-1211, 2-Dichloropropane 100.0 102.0 102 64-1331,3-Dichloropropane 100.0 105.8 106 68-1282,2-Dichloropropane 100.0 87.44 87 67-1321,1-Dichloropropene 100.0 98.89 99 76-117cis-1,3-Dichloropropene 100.0 98.77 99 77-120
trans-1,3-Dichloroprope 100.0 99.19 99 73-124Di isopropyl ether ioo.o 105.3 105 62-1601,4-Dioxane 2000 2157 108 56-131Ethyl Acetate ioo.o 66.95 67 52-151Ethylbenzene 100.0 81.15 81 77-111Ethyl methacrylate 200.0 199.7 100 57-140Puran 100.0 98.20 98 52-124Hexachlorobutadiene 100.0 101.0 101 69-137Hexane 100.0 122.9 123 70-1302-Hexanione 100.0 109.2 109 53-144Iodomethane 100.0 158.6 159* 51-153

#Column to -be use- -to fla ~~recover y andE RPD value s wit-h -anasteriHsk-

*Values outside of QC limits

COMMENTS:

page 2 of 4 FORM III VOA-GCMS

000040



7 7*5 1 51I FORM 3WATER VOA-GOCT4 LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1122001

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix Spike - Sample No.: V1122011LCS

SPIKE SAPELS LCS- OC.
ADDED CONCENTRATION COCETRATION %1 LIMITSCOMPwOUND (ug/L) (ug/L) (ug/L) REC # REC.

Isobutyl Alcohol 2000 2017 101 60-134Isopropyl~benzene 100.0 85.86 86 74-125
4-Isopropyltoluene 100.0 83.34 83 72-127Methacrylonitrile 1000 951.2 95 70-125Methyl~ene Chloride 100.0 104.3 104 76-115Methyl methacrylate 200.0 197.4 99 57-147
4-Methyl-2-Pentanone 100.0 109.0 109 42-144Methyl-tertbutyl-Ether 100.0 82.86 83 62-122Naphthalene 100.0 99.56 100 53-124Pentachloroethane, 100.0 108.4 108 78-126Propionitrile 1000 1089 109 58-139n-Propyl Acetate ioo.o 109.3 109 88-170
n-Propylbenzene 100.0 80.42 80 75-125
Styrene 100.0 93.17 93 77-1171,1,1, 2-Tetrachloroetha 100.0 92.71 93 79-1131,1, 2,2-Tetrachloroetha 100.0 91.38 91 67-126Tetrachloroethene 100.0 101.1 101 77-115
Tetrahydrofuran 100.0 98.32 98 76-181Toluene 100.0 98.26 98 77-1151,2,3 -Trichlorobenzene 100.0 104.7 105 62-132
1, 2,4-Trichlorobenzene 100.0 103.4 103 68-1321,1,1-Trichloroethane 100.0 85.12 85 63-1221,1, 2-Tricbjloroethane 100.0 104.7 105 69-1171,1,2-trichloro-1,2,2-t 100.0 89.08 89 70-130
Trichloroethene 100.0 93.83 94 75-113Trichlorofluorometh~ane 100.0 81.11 81 55-130
1,2,3-Trichloropropane 100.0 92.73 93 62-130
1, 2,4-Trimethylbenzene 100.0 82.02 82 69-126

*Values outside of QC limits

COMMENTS:

page 3 of 4 FORM III VOA-OCMS
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FORM 1 775 152 CLIENT SAMPLE No.
VOA-GCI4S ORGANICS ANALYSTS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC,INC. Contract: 9912__495_2

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0901010

Level: (low/med) LOW Date Received: _ __

%6 Moisture: not dec. ____ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____ ut) Soil Aliquot Volume: _ __ (nfL)

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. ______ ______________ ___________

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. ___________________________________

4. ______ ______________ ___________

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. ______ ______________ ___________

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i s . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

219. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

220. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27. _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

oooO1~4



ENVIRONMENTAL TESTING & CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-27507 75 1 53 ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup CorporationPrjc
Memnphis Defense Depot PrjetD
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-03 
Matrix :AQUJEOUJSSample ID: Trip Blank 
Sample Date :12/16/99

DETECTIO DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
-;C/MS Volatile Organics 

8260B
12/20/99 LSQC Batch V1122001 tug/LAcetone 

ND ug/L 20.0Benzene 
ND ug/L 1.00Bromodichloromethane 
ND ug/L 1.00Bromoform 
ND idylL 1.00Bromomethane 
ND ug/L 1.00Carbon DiStilfide ND ug/L 1.00Carbon Tetrachloride ND ug/L 1.00Chlorobenzene 
ND udylL 1.00Chlorodibromomethane 
ND udylL 1.00Chloroethane 
ND ug/L 1.00Chloroform 
ND ug/L 1.00Chloromethane 
ND ug/L 1.00l,l-Dichloroethane 
ND udylL 1.00l,2 -Dichloroethane 
ND udylL 1.001,l-Dichloroethene 
ND ug/L 1.00trans-1,2-Dichloroethene 
ND ug/L 1.001, 2 -Dichlcropropane 
ND uig/L 1.00cis-1,3 -Dichloropropene ND udylL 1.00trans-1,3-Dichloropropene 
ND uig/L 1.00Ethylbenzene 
ND ug/L 1.002-Hexanone (MBK) ND uigIL 5.004 -Methyl-2-pentanone (MIBK) ND ug/L 5.002-Butanone (MEK) ND vig/L 20.0Methylene Chloride ND udylL 5.00Styrene 
ND uig/L 1.001,1, 2 ,2-Tetrachloroethane ND uigiL 1.00Tetrachloroethene 
ND uig/L 1.00Toluene 
ND uig/L 1.00l,l,1-Trichloroethane 
ND uy/L 1.00ll,2 -Trichloroethane ND ug/L 1.00Trichloroethene 
ND uig/L 1.00Vinyl Acetate ND uigiL 20.0Vinyl Chloride ND ug/L 1.00o-Xylenes 
ND uig/L 1.00m-Xylenes 
ND uig/L 1.00p-Xylenes 
ND uig/L 1.00cis-1,2-Dichloroethene 
ND uig/L 1.00

S2 - Toluene-d8 97 86 ~~~~ ~~112

JABORATORY MN AGER ~ ND -Not Detected



FORM 1 775 154 CLIENT SANPLE No.
voA-GCmS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
9912-495-3

Lab Name: ETC,INC. Contract: I J_____

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0801009

Level: (low/med) LOW Date Received: _ __

%k Moisture: not dec. ____ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____ Ut) Soil Al~iquot Volume: _ __ (UL)

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. ______ ______________ ___________

2. ______ ______________ ___________

3. ___________________________________

4. ______ ______________ ___________

6. ______ ______________ ___________

6. ______ ______________ ___________

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1.3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

219. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

220. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

27.
2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

000016G



775 155 ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC order Number 9912495

ETC Lab ID 9912495-01 Matrix :AQUEOUSSample ID: ST-EFF-0l 9 Sample Date :12/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Base/Neutral & Acid 8270Cc
12/17/99 12/21/99 PFQC Batch P05271 ug/L

Acenaphthene ND ug/L 2.00
Acenaphthylene ND ug/L 2.00
Anthracene ND ug/L 2.00
Benzo(a)anthracene ND ug/L 2.00
Benzo(b)fluoranthene ND ug/L 2.00
Benzo(k)fluoranthene ND ug/L 2.00
Benzo(g,h,i)perylene ND ug/L 2.00
Benzo(a)pyrene ND ug/L 2.00
Benzoic Acid ND ug/L 50.0
Benzyl Alcohol ND ug/L 10.0
Bis(2-chloroethoxy)methane ND ug/L 5.00
Bis(2-chloroethyl)ether ND ug/L 5.00
Bis(2-chloroisopropyl)ether ND ug/L 5.00
Bis(2-ethylihexyl)phthalate ND ug/L 10.0
4-Bromophenyl phenyl ether ND ug/L 5.00
Butyl benzyl phthaJlate ND ug/L 5.00
4-Chloroaniline ND ug/L 5.00
2-Chloronaphthalene ND ug/L 5.00
4-Chloro-3-rmethylphenol ND ug/L 5.00
2-Chlorophenol ND ug/L 5.00
4-Chlorophenyl phenyl ether ND ug/L 5.00
Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00
Dibenzofuran ND ug/L 5.00
Di-n-butyl pbthalate ND ug/L 5.00
1,2-Dichlorobenzene ND ug/L 5.00
1,3-Dichlorobenzene ND tig/L 5.00
1,4 -Dichlorobenzene ND ug/L 5.003 ,3 '-Dichlorobenzidine ND ug/L 10.0
2,4-Dichlorophenol ND ug/L 5.00
2,G-Dichlorophenol ND ug/L 5-00
Diethyl plithalate ND ug/L 5.002 ,4-Dimethylphenol ND ug/L 5.00
Dimethyl phthalate ND ug/L 5.004i6 -Dinitro-2..methylphenol ND ug/L 10.0
2,4-Dinitrophenol -ND ug/L 50.02 ,4-Dinitrotoluene ND ug/L 5.002 ,6-Dinitrotoluene ND ug/L 5.00
Di-n-octyl phthalate ND ug/L 5.00
Fluoranthene ND ug/L 2.00
Fluorene ND ug/L 2.00
Hexachlorobenizene ND ug/L 5.00

LABO 7TORY MANAGER ND- Not Detected 000017



ENVIRONMENTAL TESTING &z CONSULTING, INC.Z715
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

C znt Name Sverdrup Corporation Project#
Memphis Defense Depot FID

13723 Riverport Drive

Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System 08CM

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-01 Matrix :AQUEOUJS

Sample ID: ST-EFF-OI19 Sample Date :12/16/99

DETECTION DATE DATE

TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

Go/MS Base/Neutral & Acid 121/9 1/19 F8270Cc

Hexachlorobutadiefle ND ug/L 5.00
Hexachlorocyclopefltadiefle ND ug/L 5.00

Hexachloroethanle ND ug/L 5.00
Indeno(1,2,3-cd)pyrefle ND ug/L 2.00
isophorone ND ug/L 5.00
2-Methylnaphthalefle ND ug/L 2.00
2-Methylphenol (o-crescJl) ND ug/L 5.00
I-Methylphenol (m-cresol) ND ug/L 5.00
'4ethylphenol (p-cresol) ND ug/L 5.00

.±phthalene ND ug/L 2.00
Nitrobenzene ND ug/L 5.00
2-Nitroaniline ND ug/L 5.00
3-Nitroaniline ND ug/L 10.0
4-Nitroaniline ND ug/L 5.00
2-Nitrophenol ND ug/L 5.00
4-Nitrophenol ND tig/L 5.00
N-Nitrosodiphenyl~amine ND ug/L 5.00
N-Nitrosodipropylamine ND ug/L 5.00
Pentachlorophenol ND ug/L 10.0
Phenanthrene ND Ug/L 2.00
Phenol ND ug/L 5.00
Pyrene ND ug/L 2.00
1,2,4-Trichlorobenzene ND ug/L 5.00
2,4,5-Trichlorphenol ND ug/L 5.00
2,4,6-Trichlorophenol ND ugiL 5.00

Surroarate Standard % Recovery OC Limits
Si - Nitrobenzene-d5 79 29 110

S2 - 2-Fluorobiphenyl 73 38 107

S3 - 4-Terphenyl-d14 102 33 122
S4 - Phenol-d6 30 7 58
SS - 2,4,6-Tribromnophenol 70 16 138
S6 - 2-Fl~uorophenol. 38 8 88

L ~TORY ~MANAG~ER ND - Not Detected ooOOl-8



FORM ± CLIENT SAMPLE No.77 5 BNA-GCCS ORGANICS ANALYSIS DATA SHEET 
______775 1 57 TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: 9912-49S-1
Lab Code: Case No.: SAS No.: SDG No.: 9912-495
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol: 1000 (gmlin) M'L Lab File ID: 0801008
Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (YIN)__ Date Exctracted:
Concentrated Exctract Volume: 1(mL) Date Analyzed: 12/21/99
Injection Volume: 1.0(uL) Dilution Factor: i.o
GPC Cleanup: (Y/N) N pH-: 7.0

Number TI~s found: 4 CONCENTRATIoN UNITS:Number TI~s found: 4 (ug/L or ug/Kg) ug/L

CAS NUMBER CMON At TET CONC.
1. 127-18-4 TETRACHLOROE yfq 37 6.76 NJ2. 1629-58-9 1-PENTEN-3-ONE.5 

5.18 NJ3. 79-34-5 ETHANlE, 1,l,2,2-TspajlQ. 45 53.89 NJ4. 2207-03-6 CYCLOHEXAIQE, 1,3-DIMAETHnYL-,.7 5.61 NJS.
6. 

_ _7. 
_ _

9.

10. 
_ __

13.~
14.~

16.~
17. 

_ __18.~
19.~
20.~

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ __FO R M I_ _ B N A_ 
_GC 

M S_ 
__TI 

C

22. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00-



ENVIRONMENTAL TESTING &xCONSULTING,,INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET 775 ~

C ±~nt Name Sverdrup Corporation Project#
Memphis Defense Depot FID
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-02 Matrix :AQUEOUS
Sample ID: ST-EFF-l 17 Sample Date :12/16/99

DETECTION DATE DATE
TEST RESULT U1NITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Base/Neutral & Acid 1/79 22/9P 8270C

QC Batch P05271 ug/L
Acenaphthene ND ug/L 2.00
Acenaphthylene ND ug/Ia 2.00
Anthracene ND ug/L 2.00
Benzo(a)anthracene ND ug/L 2.00
Benzo(b)fluoranthene ND ug/L 2.00
flenzo(k)fluoranthene ND ug/L 2.00
snzo(g,h,i)perylene ND ug/L 2.00
nzo(a)pyrene ND ug/L 2.00

..enzoic Acid ND ug/L 50.0
Benzyl Alcohol ND ug/L 10.0
Bis(2-chloroethoxy)methane ND ug/L 5.00
Bis(2-chloroethyl)ether ND ug/L 5.00
Bis(2-chloroisopropyl)ether ND ug/L 5.00
His (2-ethylhexyl)phthalate 13 .7B ug/L 10.0
4-Bromophenyl phenyl ether ND ug/L 5.00
Butyl benzyl phthalate ND ug/L 5.00
4-Chloroaniline ND ug/L 5.00
2-Chloronaphthalene ND ugfL 5.00
4-Chloro-3-methylphenol ND ug/L 5.00
2-Chlorophenol ND ug/L 5.00
4-Chlorophenyl phenyl ether ND ug/L 5.00
Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00
Dibenzofuran ND ug/L 5.00
Di-n-butyl phthalate ND ug/L 5.00
1,2-Dichlorobenzene ND ug/L 5.00
1,3-Dichlorobenzene ND ug/L 5.00
1,4-Dichlorobenzene ND ug/L 5.00
3,31-Dichlorobenzidine ND ug/L 10.0
2,4-Dichlorophenol ND ug/L 5.00
2,5-Dichlorophenol ND ug/L 5.00
Diethyl phthalate ND ug/L 5.00
2,4-DimethyJlphenol ND ug/L 5.00
Dimethyl phthalate ND ug/L 5.00
4 ,6 -Dinitro-2-methylphenol ND ug/L 10.0
2 ,4-Dinitrophenol ND ug/L 50.0
2 ,4 -Dinitrotoluene ND ug/L 5.00

G-Dinitrotoluene ND ug/L 5.00
~-n-octyl phthalate ND ug/L 5.00

Fluoranthene ND ug/L 2.00
Fluorene ND ug/L 2.00
Hexachlorobenzene ND ug/L 5.00

LAB TORY ~MANAGEZR ND- Not Detected 000020



775 159 ENVIRONMENTAL TESTING & CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-02 Matrix :AQUJEOUS
Sample ID: ST-EFFIl 17 Sample Date :12/16/99

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Base/Neutral & Acid 8270C
12/17/99 12/21/99 PF

Hexachlorobutadiene ND ug/L 5.00
Hexachlorocyclopentadiene ND ug/L 5.00
Hexachloroethane ND ug/L 5.00
Indeno(1,2,3-cd)pyrene ND ug/L 2.00
Isophorone ND ug/L 5.00
2-Methylnaphthalene ND ug/L 2.00
2-methylphenol (o-cresol) ND ug/L 5.00
3-methylphenoJl (m-cresol) ND ug/L 5.00
4-MethylphenoJl (p-cresol) ND ug/L 5.00
Naphthalene ND uig/L 2.00
Nitrobenzene ND uig/L 5.00
2-Nitroaniline ND uigiL 5.00
3-Nitroaniline ND uigiL 10.0
4-Nitroaniline ND uig/L 5.00
2-Nitrophenol ND vigiL 5.00
4-Nitrophenol ND ug/L 5.00
N-Nitroscdiphenylamine ND vigiL 5.00
N-Nitrosodipropylamine ND uig/L 5.00
Pentachlorophenol ND uigiL 10.0
Phenanthrene ND uig/L 2.00
Phenol ND uigiL 5.00
Pyrene ND vigiL 2.00
1.2 ,4-Trichlorobenzene ND vig/L 5.002 ,4,5-Trichlorphenol ND uig/L 5.002 ,4.6-Trichlorophenol ND vig/L 5.00

Surrogate SafndardA % Recovery 00 Limits
Si - Nitrobenzene-d5 76 29 110
S2 - 2-Fluorobiphenyl 59 38 107
S3 - 4-Terphenyl-d14 117 33 122
S4 - Phenol-d6 29 7 58
S5 - 2 ,4,G-TribromophenoJl 70 15 138
S6 - 2-Fluorophenol 38 8 88

JAO eTOR~YMANA-GER ND - Not Detected 000021



FORM 1 7 75 .1 60 CLIENT SAIMPLE NO.
BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
9912-495-2

Lab Name: ETC, INC. Contract: I ]_____

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 1101011

Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (YIN)__ Date Exctracted:

Concentrated Exctract Volume: 1(mL) Date Analyzed: 12/21/99

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: '7.0

CONCENTRATION UNITS:

Number TICS found: 4 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAMtE RT EST. CONC. Q

1. 127-18-4 TETRACHLOROEITHYLENE 3.70 7.13 NJ
2. 19780-60-0 3-ETHYL-2-METHYL-1-HEPTENE 4.53 4.63 NJ
3. 79-34-5 ETHANE, 1,l,2,2-TEI'RACHLoORo- 4.55 52.25 NJ
4. 2207-04-7 CYCLOHEXANE, 1,4-DIMv2THYL-, 4.73 5.09 NJB
S . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

12 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24. _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26. _ _ _

27.
2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

30. _ _ _ _ _ _

FORM I BNA-GCMS-TIC

000022



775 161

Environmental Testing & Consulting, Inc.

Quality Control Reports
Level III

Metals (ICP/GFAA/CY)

000023



ENVIRONMENTAL TESTING AND CONSULTING, INC.
CASE NARRATIVE '775 1'62

METALS -AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field

ETC Order# 99 12-495

HOLDING TEIMES

QC Batch(s) for this order ICP/GFAA V1 8-AQ-27
Mercury V6-AQ-20

Sample Analysis All samples digested and analyzed within 180 days of collection.

Mercury Analysis All samples analyzed within 28 days of collection.

CALIBRATION

initial Calibration All criteria met.
Continuing Calibration All criteria met.

SAMPLE ANALYSIS

Instrumentation:Thermo Jarrell Ash Enviro-I ICP
Varian 640Z Zeeman Graphite Furnace
Perkin Elmer 5 100OZL Graphite Furnace
Perkin Elmer 6000 Graphite Furnace
Thermo Jarrell Ash AA-Scan 4 Graphite Furnace
CETAC M-6000A Mercury Analyzer

Dilutions Required No dilutions required.

QUALITY CONTROL

9912-495.MQCBLANK
Method Blank
V18-AQ-27BLK ICP/GFAA Metals

V6-AQ-20BLK Mercury

No analytes detected in the Method Blank

9912-495.MQCLCS
Laboratory Control Samule(s)
V18-AQ-27LCS ICP/GFAA Metals

V6-AQ-20LCS Mercury

All criteria met.

9912-495.MQCMSMSD
Matrix Spike /Matrix Spike DUD - ICP Metals
99 12-495-01 RPD All analytes within QC limits.
ST-EFF-019 Spike Recovery All analytes within QC limits, except as listed below.

Recoveries for Sodium were flagged as outside QC Limits due to the level of this analyte present

relative to the spike amount. A Dilution Test was performed for verification:
No 1:5 %QA

Analyte Dilution Dilution Difference Evaluation
Sodium 23.1 rng/L 23.0 mg/L 0 Pass

Refer to Laboratory Control Sample(s) for system verification.

000024



ENVIRONMENTAL TESTING AND CONSULTING, INC.
775 16 3 CASE NARRATIVE

METALS - AQUEOUS
Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field

ETC Order4 99 12-495

QUALITY CONTROL

Matrix Spike I Mati Spike DU-GrpieMtl
9912-495-01 RPD All analytes within QC limits.
ST-EFF-019 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Mati Spik~e /MtiSpke Dun ~-
991 2-495-01 RD All analytes within QC limits.
ST-EFF-019 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Dilution Test Dilution result must agree within 10% of original result when sample is
diluted by a factor of 5.

Post Digestion Spike Recovery must be +/- 15% of expected value.

Laboratory Manager
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7 75 1 64

WATER METHOD BLANK
METALS

Lab Name Environmental Testing and Consulting, Inc
QC Batch

Laboratory ID ICP/GFAA Metals V18-AO-27 ELK V18-AQ-27
Laboratory ID Mercury V6-AQ-20 ELK V6-AQ-20

Date Sample Prepared 12/20/99 ICP/GFAA Metals
12/21/99 Mercury

Detection
Concentration Limit Date

Metals mg/L mgL Analyzed Method

Silver ND 0.009 12/20/99 200.7
Aluminum 0.082 0.060 12/20/99 200.7
Arsenic ND 0.003 12/22/99 206.2
Barium ND 0.003 12120/99 200.7
Beryllium ND 0.002 12/20/99 200.7
Calcium 0.032 0.015 12/20/99 200.7
Cadmium ND 0.005 12/20/99 200.7
Cobalt ND 0.009 12/20/99 200.7
Chromium ND 0.009 12/20/99 200.7
Copper ND 0.008 12/20/99 200.7
Iron I ND 0.009 12/20/99 200.7
Potassium ND 0.250 12/20/99 200.7
Magnesium ND 0.040 12/20/99 200.7
Manganese ND 0.003 12/20/99 200.7
Sodium ND 0.050 12/20/99 200.7
Nickel ND 0.020 12/20/99 200.7
Lead ND 0.060 12/20199 200.7
Antimony ND 0.040 12/20/99 200.71
Selenium ND 0.100 12/20/99 200.7
Thallium ND 0.065 12120/99 200.7
Vanadium ND 0.010 12/20/99 200.7
Zinc ND 0.010 12/20/99 200.7
Mercury ND 0.0002 12/21/99 245.1

QC REVIEWED ___ _____

9912-495.mqc BLANK
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-77 165

WATER LABORATORY CONTROL SAMPLE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory Control ID ICP/GFAA Metals V1 8-AQ-27 LCS V18-AQ-27

Mercury V6-AQ-20 LCS V6-AQ-20

Date Prepared ICP/GFAA Metals 12/20/99
Mercury 12/21/99

Spike ~~~~QC
Added Found -% R # Limits

Metals mg/L mg/L ______

Silver 0.250 0.267 107 80 120
Aluminum 2.50 2.65 106 80 120
Arsenic 0.063 0.061 97 85 115
Barium 2.50 ~ 2.59 1704 - 80 120
Beryllium 0.250 0.263 105 80- -120
Calcium 5.00 ~ 5.35 107 80 120
Cadmium 0.-250 0.62-67 107 80 120
Cobalt 1.25 ~ 1.32 106 80 120
Chromium o.5oo 0.5-26 105 80 120
Copper 0.500 0.535 107 80 120
Iron 2.T50 ~ 2.69 108 80 120
Potassiumn s.oo 5.45 109 80 120
Magnesium 5.oo 5.24 105 80 120
Manganese 0.250 0.264 106 80 120'
Sodium 5.oo ~ 5.31 106 80 1~20
Nickel 1.25 1.34 107 80- 120
Lead 1.25 1.34 107 80 120
Antimony 2.50 2.61 104 80 120
Selenium 1.25 1.27 102 80 120
Thalliumn 1.25 1.32 106 80 120
Vanadium 1.25 1.31 105 80 120
Zinc 0.-6250 0-.-277 111 80 120
IMercury cooso0 0.0057 114 8 2

*Column to be used to flag recovery values with an asterisk
*Values outside of 00 limits

Q0 REVIEWED ___ _____

9912-495.mqc LCS
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WATER MATRIX SPIKE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICPIGFAA Metals 9912-495-01 V1 8-AQ-27
Laboratory ID MS Mercury 9912-495-01 V6-AQ-20

Date Sample Prepared 12/20/99 ICPIGFAA Metals
12/21/99 Mercury

SPIKE SAMPLE MS MS 00
Added Conc Conc RPD %Limits

Metals mg/L mg/L mg/L <20% # Rec#

Silver 0.250 ND 0.252 0 101 75 125
Aluminum 2.50 ND 2.59 1 104 75 125
Arsenic 0.063 ND 0.066 13 105 85 115
Barium 2.50 0.099 2.59 0 100 75 125
Beryllium 0.250 ND 0.257 1 103 75 125-
Calcium 5.00 20.1 25.0 1 98 75 125
Cadmium 0.250 ND 0.257 0 103 75 125
Cobalt 1.25 ND 1.0 -1 105 15
Chromium 0.500 ND 0.518 1 104 75 125
Copper 0.500 ND 0.516 1 103 75 125
Iron 2.50 0.019 2.84 1 105 75 125
Potassium 5.00 0.840 5.94 1 102 75 125
Magnesium 5.00 10.3 15.2 1 98 75 125
Manganese 0.250 0.007 0.262 0 102 75 125
Sodium 5.00 23.1 25.9 3 56 * 75 125
Nickel 1.25 ND 1.31 1 105 75 125
Lead 1.250 ND 1.30 1 104 75 125
Antimony 2.50 0.040 2.60 1 102 75 12T5
Selenium 1.25 ND 1.27 1 102 75 125
Thallium 1.25 ND 1.26 2 101 75 125
Vanadium 1.25 ND 1.8 1 102 75 11251
Zinc 0.250 10.047 038 1 104 75 11251
Me~rcury 0.0050 ND 0.07 0 14 7 12

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

Q0 REVIEWED ________

9912-495.mqc MSMSD
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7 75 16 7

- ~~~~WATER MATRIX SPIKE DUPLICATE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICP/GFAA Metals 9912-495-01 V18-AQ-27
Laboratory ID MS Mercury 97912495-01`- V6-AQ-20

Date Sample Prepared 12/20/99 ICP/GFAA Metals
12/21/99 Mercury

SPIKE SAMPLEI MSD IMSD QC
Added Conc Conc %Limits

Metals mig/L mg/L mg/L Rec#

Silver 0.250 ND 0.252 ____ 101 75 125
Aluminum 2.50 ND 2.57 103 75 125'
Arsenic 0.063 ND 0.068 ____ 108 85 115
Banium 2.50 0.099 2.59 ____ 100 75 125
Beryllium 0.250 ND 0.259 104 75 125
Calcium 5.00 20.1 25.2 ____ 102 75 125
Cadmium 0.250 ND 0.258 ____ 103 75 125
Cobalt 1.25 ND 1.29 103 75 125'
Chromium 0.500 ND 0.515 103 75 125
Copper 0.500 ND 0.519 104 75 125
Iron 2.50 0.019 2.62 104 75 125
Potassium 5.00 0.840 5.88 101 75 125
Magnesium 5.00 10.3 15.3 ____ 100 75 125'
Manganese 0.250 0.007 0.262 ____ 102 75 125
Sodium 5.00 23.1 26.7 ____ 72 * 75 125
Nickel 1.25 ND 1.30 104 75 125
Lead 1.25 ND 1.31 105 75 125
Antimony 2.50 0.040 2.58 102 75 125
Selenium 1.25 ~ ND 1.28 102 75 125
Thallium 1.25 ND 1.28 102 75 125
Vanadium 1.26 ND 1.27 ____ 102 75 125
,Zinc 0.250 0.047 0.311 ____ 106 75 125
IMercury 0.0050 ND 10.0057 ____ 114 75 12

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

QC REVIEWED ___ _____

9912-495.mqc MSMSD
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Environmental Testing & Consulting, Inc.

Quality Control Reports
Level III

GCIMS Volatiles
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7 75 16 9 ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE

GC/MS VOLATILE COMIPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field

ETC Order# 99 12-495
Method (SW-846) 8260B3/503013

SAMPLE PRESERVATION (Verified at time of analysis)

All aqueous samples preserved to pH < 2.

HOLDING TIMES

Sample Analysis All samples analyzed within 14 days of collection.

QUALITY CONTROL

QC Batch Form 4 Summar
VI1122001 VI112201ILB

System Monitoring Compounds FORM 2
Surrogate recoveries within QC limits.

Method Blank FORM 4
VI112201 1LB

Target Analytes were not detected in the Method Blanks, except as listed below.

Methylene Chloride detected at 3.85J ugIL. This analyte was not identified in associated project
samples.

Laboratory Control Sample FORM 3

VI 12201 ILCS

All acceptance criteria met, except as listed below.

Acrolein was flagged for slightly low recovery. This slightly low recovery does not affect sample
data.

Todomethane was flagged for high recovery. This analyte was not identified in associated project
samples. There is no effect on the data.

Matrix Spike / Matrix Spike Dug. FORM 3
Batch V I 122001
9912-495-01 RPD All analytes within QC limits.
ST-EFF-019 Spike Recovery All analytes within QC limits, except as listed below.

Trichloroethene was flagged for low recovery in the MSIMSD. LCS recovery was within QC
Limits. This analyte was not identified in associated project samples. There is no effect on the data.

Refer to Laboratory Control Sample(s) for system verification.

000031



7 75 17 0
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
GC/MS VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunn Field

ETC Order# 99 12-495
Method (SW-846) 8260B/50308.

CALIBRATION

BFIB Daily 12-Hour Tune All criteria met. FORMS5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7

Volatile Internal Standard Area and RT FORM S
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597 I MSD
Dilutions Required No dilutions required.

Project Manager
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FORM 2
WATER VOA- GCMS SYSTEM MONITORING COMPOUND RECOVERY

17517 1
Lab Name: ETC,INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

CfIENT SMCI SMC2 SMC3 OTHER TlOT
SAMPLE NO.# (TOL)# (BFB)# OUT

01 V1122011LCS 91 101 85 ____ 0
02 V1122011LB 102 97 87 ____ 0
03 9912-495-3 103 97 88 ____ 0
04 9912-495-2 99 94 86 ____ 0
05 9912-495-1 101 96 92 ____ 0
06 9912-495-IMS 105 96 94 ____ 0
07 9912-495-1MS 105 96 89 ____ 0
08 _ _ _ _ _ _ _ _ _ _ _ _

09 _ _ _ _ _ _ _ _ _ _

10 _ _ _ _ _ _ _ _ _

11 _ _ _ _ _ _ _

12 _ _ _ _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _

i s _ _ _ _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _ _

18 _ _ _ _ _ _ _ _ _ _

19 _ _ _ _ _ _ _

20 _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _

22 _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _

28 _ _ _ _ _ _ _ _ _

29 _ _ _ _ _ _ _ _ _ _

30 _ _ _ _ _ _ _

QC LIMITS
SMC1 = Dibromofluoromethane (74-123)
SMC2 (TOL) = Toluene-d8 (86-112)
SMC3 (BFB) = Bromofluorobenzene (81-115)

*Column to be used to flag recovery values

*values outside of contract required QC limits

D System Monitoring Compound diluted out

page 1 of 2. FORM II VOA-GCMS
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7LE'75 17 2VOA- C~ FORM 4 CLET SAMPLE NO.
VOA-CMSMETHOD BLANK SUMMARY _______

V1122011LB
Lab Name: ETC,INC. Contract: _ _____

Lab code: Case No.: SAS No.: SDG No.: 9912-495

Lab File ID: 0301004 Lab Prep Batch: V11i22001

Date Analyzed: 12/20/99 Time Analyzed: 1122

GC Column: ID: 2 (mmn) Heated Purge: (YIN) Y

Instrument ID: VOCi

THIS METHOD BLANK APPLIES TOl THE FoLLowiNG SAMPLES, MS and MSD:

LAB- LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 V1122011LCS V1122001 0201002LCS 0941
02 9912-495-3 V1122001 0801009 1457
03 9912-495-2 V1122001 0901010 1541
04 9912-495-1 V1122001 1001011 1624
OS 9912-495-1hIS V1122001 1501016 1957
06 9912-495-IMS V1122001 1601017 2040
0 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 _ _ _ _ _ _ _ _ _ _ _ _ _

27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

28 _ _ _ _ _ _ _

2 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

COMMENTS:

page 1 of 1
FORM IV VOA-GCMS
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7 75 17 3 VA-CS .FR 1 CLIENT SAMPLE NO.
VOA-CMSORGANICS ANALYSIS DATA SHEET _______

Lab Name: ETC, INC. Contract: V1122011LB_

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Prep Batch: V1122001

Sample wt/voi: 10.00 (g/mL) M~L4 Lab File ID: 0301004

Level: (low/med) LOW Date Received: _ __

%' Moisture: not dec. ____ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mm)- Dilution Factor: i.o.
Soil Extract Volume:_____(uL) Soil AJliquot Volume: _ __ (UL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

67-64-i --------- Acetone____________20.00 U
75-05-8 ----------Acetoni-tri le ________50.00 U
107-02-8 -------- Acrolein_____________20.00 U107-13-1 -------- AcrYlonitrille-________ 20.00 U
107-05-i -------- Allyl chlorid_ _____ 1.00 U
71-43-2 --------- Benzene___________1.00 U
108-86-i -------- Bromobenzene _______1.00 U
74-97-5 --------- Bromochlorometha~ne______1.00 U
75-27-4 ----------Bromodichloromethane -___1.00 U
75-25-2 --------- BromoforM__________1.00 U
74-83-9 --------- Bromomethan~e _______1.00 U
78-93-3 ----------2-Butanone _________20.00 U
104-51-8 -------- n-Butylben'zene________1.00 U
135-98-8 ---------sec-Butylbenzene_______1.00 U
98-06-6---------- tert-Butylbenzene______ 1.00 U
75-15-0---------- Carbon Disulfide_______ 1.00 U56-23-5---------- Carbon Tetrachlor-ide -____ 1.00 U`
108-90-7 -------- Chlorobenzene _______1.00 U
124-48-1 -------- Chlorodibromo-me-tf ne____ 1.00 U`
75-00-3 ----------Chloroethane_________1.00 U
110-75-8 -------- 2-Chloroethy-v~in~ylEther3 5.00 U
67-66-3 ----------Chloroform_________1.00 U
74-87-3 ----------Chlormethan~e _______1.00 U
126-99-8 ---------Chloroprene_________1.00 U
95-49-8 ----------2-Chlorotoluene ______1.00 U
106-43-4 -------- 4-Chlorotoluene ______1.00 U
96-12-8 ----------1,2-Dibromo-3-cHlo5roprop~ane- 5.00 U
106-93-4 ---------1,2-Dibromoethane_______1.00 U
74-95-3 --------- Dibromomethane________1.00 U
95-50-1 ----------1,2-Dichlorobenzene______1.00 U
541-73-i ---------1,3-Dichlorobenzene______1.00 U`
106-46-7 -------.--1,4-Dichlorobenzene 1.00 U
1476-11-5 ------- cis-1,4-Dichloro-2-Buene ~ 1.00 U

FORM I VOA-GCMvS

0o0035



FORM 1 7 7 1 74 CLIENT SAMPLE NO.VOA-GCMS ORGANICS ANALYSIS DATA SHEET I_______

Vii12201iLD
Lab Name: ETC, INC. Contract:.______

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Prep Batch: V1122001

Sample wt/vol: 10.00 (girL) ML Lab File ID: 0301004

Level. (low/med) LOW Date Received: _ __

%6 moisture: not dec. ____ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(uL) Soil Aliquot Volume: _____ (UT4)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

110-57- 6-------- trans-1,4-Dichloro-2-butene 1.00 U
75-71-8 --------- Dichlorodifl~uoromethane____1.00 U
75-34-3 ----------1,1-Dichloroethane _____1.00 U
107-06-2 -------- 1,2-Dichloroethane_______1.00 U
75-35-4 ----------1,1-Dichloroethene 1.00 U
156-59-2--------- cis-1,2-DichloroetEe n 1.00 U
156-60-5 -------- trans-1,2-Dichloroethe-ne 1.00 U
78-87-S ----------1,2-Dichloropropane ____1.00 U
142-28-9 -------- 1,3-Dichloropropane ____1.00 U
594-20-7 -------- 2,2-Dichloropropane ____1.00 U
563-58-6 -------- 1,1-Dichloropropene ____1.00 U
10061-01-S ------ cis-1,3-Dichloropropene____1.00 U
10061-02-6 ------ trans-1,3-Dichloropropene 1.00 U
108-20-3 -------- Di isopropyl ether_____ 5.00 U
123-91-1 -------- 1,4-Dioxane__________100.0 U
141-78-6 -------- Ethyl Acetate__________i.oo U
100-41-4 -------- Ethylbenzene________1.00 U
97-63-2 --------- Ethyl methacrylate_____ 1.00 U
110-00-9 -------- Puran ___________1.00 U
87-68-3 --------- Hexacior-oB-uta-diene ____1.00 U
110-54-3 -------- Hexane ___________20.00 U
591-78-6 -------- 2-Hexa.none__________5.00 U
74-88-4 ----------lodomethan.e ________1.00 U
78-83-1 ----------Isobutyl Alco-h-ol______ _io.o U
98-82-8 ----------Isopropylbenzene_______1.00 U
99-87-6 --------- 4-Isopropyltoluene______1.00 U
126-98-7 -------- Methacrylonitrile_______10.00 U
75-09-2 --------- Methylene Chloride_____ 3.85 J
80-62-6 --------- Methyl methacrylate_ ___ 2.00 U
108-10-1 -------- 4-Methyl-2-Pentanone ____5.00 U
1634-04-4 ------- Methyl-tertbutyl-Eth~er_____1.00 U
91-20-3 ----------Naphthalene ________1.00 U
76-01-7 ---------FPentachloro-e-thane _____1.00 U

FORM I VOA-GCMS
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FORM 1 CLIENT SAMPLE NO.
75 175 VOA-GCvIS ORGANICS ANALYSIS DATA SHEET ____j__

Lab Name: ETC,INC. Contract: V1122011LB_

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Prep Batch: V1122001

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0301004

Level: Clow/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(UL) Soil Aliquot Volume: _____(ut)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

107-12-0 ---------Propionitrile_________10.00 U
109-60-4 -------- n-Propyl Acetate_______ .oo U
103-65-1 -------- n-Propylbenzene ______1.00 U
100-42-S -------- Styrene __________1.00 U
630-20-6 ---------1,1,1,2-Tetrachloroethane 1.00 U
79-34-5 ----------1,1,2,2-Tetrachl~oroethane 1.00 U
127-18-4 -------- Tetrachloroethene _____1.00 U
109-99-9 -------- Tetrahydrofuran ______20.00 U
108-88-3 -------- Toluene __________1.00 U
87-61-6 ----------1,2,3-Trichlorobenzene ___1.00 U
120-82-1 ---------l,2,4-Trichlorobenzene ___1.00 U
71-55-6 ----------1,1,1-Trichloroethane_____1.00 U
79-00-S ----------1,1,2-Trichloroethane_____1.00 U
76-13-1 ----------1, 1,2-trichloro-1, 2,2-trj-flu- 1.00 U
79-01-6 --------- Trichloroethene ______1.00 U
75-69-4 --------- Trichlorofluorom-e-thane__ 1.00 U
96-18-4 ----------1,2,3-Trichloropropane____1.00 U
95-63-6 ----------l,2,4-Trimethylbenzene ___1.00 U
108-67-8 ---------1,3,5-Trimethylbenzene ___1.00 U
108-05-4 -------- Vinyl Acetate________ 20.00 U
75-01-4 --------- Vinyl Chloride_______ 1.00 U
108-38-3 -------- Xylene-mp___________2.00 U
95-47-6 --------- Xylene-o___________1.00 U

FORM I VOA-GCMS
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Environmental Testing & Consulting, Inc.

Sample Reports
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775 ¶77 ENVIRONMENTAL TESTING &x CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-275s0INORGANIC ANALYSIS DATA SHIEET
Client Name Sverdrup corporationMemphis Defense Depot 

Project#13723 Riverport DriveMaryland Heights, MO 63043
Site ID Memphis Depot Dunn Field

Dunnfield system O&M
Date Arrived 12/17/s99ETC Order Number 9912495
ETC Lab ID 9912495-01Marx:QoU

Sample ID: ST-EFF-Og9 
~~~Sample Date :12/16/99

TESTRE 
U T U I SD 

E

pH~ ~ ~ ~ ~ R~TJT Uh' LIMIT ANALYZED ANALYZED BY METRODpM 
5.9 SrI ~~~~~~~~~~~~~~~~083 

01 / 7/ R 15 .

tSORATORY M~ANAGER 

000



ENVIRONMENTAL TESTING &x CONSULTING, INC. 775 178
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-02 Matrix :AQUEOUTS
Sample ID: ST-EFF-1 17 Sample Date :12/16/99

DETECTION TIME DATE
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

pH 5.7 Su) 083 0 12/17/99 RB 150.1

OoOO08
ABMATORY MANAGER



7 75 179 ENVIRONMENTAL TESTING &x CONSULTING,, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfiejjd System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-01 Matrix :AQUEOUSSample ID: ST-EFF-Ol19 Sample Date :12/16/99

DETECTION TIME DATETEST RESULT UNIUTS LIMIT ANALYZED ANALYZED BY METHOD
Mercury Digestion Batch V6-AQ-20 

NRl 245.1Metals Digestion Batch V18-AQ-27 
TB 3030KSilver <0.009 mg/L 0.009 1208 12/20/99 SH 200.7Aluminum <0.060 mg/L 0.060 1208 12/20/99 SH 200.7Arsenic <0.003 mg/L 0.003 1051 12/22/99 JF 206.2Barium 0.099- mg/L 0.003 1208 12/20/99 SN 200.7Beryllium <0.002 mg/L 0.002 1208 12/20/99 SE 200.7-Calcium 20.1 mg/L 0.015 1208 12/20/99 SH 200.Cadmium <0.005 mg/L 0.005 1208 12/20/99 SE 200.7,Cobalt <0.009 mg/L 0.009 1208 12/20/99 SN 200.7Chromium <0.009 mg/L 0.009 1208 12/20/99 SE 200.7Copper <0.008 mg/L 0.008 1208 12/20/99 SH 200.7Iron 0.019 mg/L 0.009 1208 12/20/99 SE 200.7Mercury <0.0002 mg/L 0.0002 1707 12/21/99 Nfl 245.1Potassium 0.840- mg/L 0.250 1208 12/20/99 SE 200.7Magnesium 10.3- mg/L 0.040 1208 12/20/99 SH 200.7Manganese 0.007- mg/L 0.003 1208 12/20/99 SN 200.7Sodium 23.1- mg/L 0.050 1208 12/20/99 SE 200.7Nickel <0.020 mg/L 0.020 1208 12/20/99 SE 200.7Lead <0.060 mg/L 0.060 1208 12/20/99 511 200.7Antimony <0.040 mg/L 0.040 1208 12/20/99 SE 200.7Selenium <0.100 mg/L 0.100 1208 12/20/99 SN 200.7Thallium <0.065 mg/L 0.065 1208 12/20/99 SE 200.7Vanadium <0.010 mg/in 0.010 1208 12/20/99 SN 200.7Zinc 0.047- mg/L 0.010 1208 12/20/99 SE 200.7

LAB~~~~TORY MANAGER ~~~000009
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ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

lient Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

-ite ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
.TC Order Number 9912495

L~TC Lab ID 9912495-02 Matrix :AQUTEOUTS
Sample ID: ST-EFF-l I7 Sample Date :12/16/99

DETECTION TIME DATE
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

Mercury Digestion Batch VS-AQ-20 NR 245.1
Metals Digestion Batch VIB-AQ-27 TB 3030K
Silver <0.009 mg/L 0.009 1208 12/20/99 SH 200.7
Akluminum <0 .060 mg/L. 0.060 1208 12/20/99 SM 200.7
trsenic <0 .003 mg/L. 0.003 1051 12/22/99 JF 206.2
~Prium 0 .097 mg/L. 0.003 1208 12/20/99 SH 200.7

ilium <0.002 mg/L. 0.002 1208 12/20/99 SM 200.7
n-um 19.8 mg/L. 0.015 1208 12/20/99 SM 200.7

.admium <0.005 mg/I. 0.005 1208 12/20/99 SM 200.7
Z:obaJlt <0.009 mg/L. 0.009 1208 12/20/99 SM 200.7
Chromium <0.009 mg/I. 0.009 1208 12/20/99 SM 200.7
daopper <0.008 mg/I. 0.008 1208 12/20/99 SM 200.7
Iron 0.015 mg/L. 0.009 1208 12/20/99 SE 200.7
Mercury <0.0002 mg/I. 0.0002 1707 12/21/99 NR 245.1
'otassium 0.764 mg/I. 0.250 1208 12/20/99 SH 200.7
.4agnesium 10.2 mg/I. 0.040 1208 12/20/99 SH 200.7
Aanganese 0.007 mg/I. 0.003 1208 12/20/99 SH 200.7
Sodium 21.8 mg/I. 0.050 1208 12/20/99 SH 200.7
Nickel <0.020 mg/I. 0.020 1208 12/20/99 SE 200.7
Lead <0.060 mg/I. 0.060 1208 12/20/99 SM 200.7
.ritimony <0.040 mg/L 0.040 1208 12/20/99 SM 200.7
f;elenium <0.100 mg/L. 0.100 1208 12/20/99 SH 200.7
hallium <0.065 mg/L 0.065 1208 12/20/99 SE 200.7
Vanadium <0.010 mg/L. 0.010 1208 12/20/99 SE 200.7
'inc 0.045 mg/L. 0.010 1208 12/20/99 SM 200.7

\Pflpzv~~~nr~tr MT~~tvt, 000010



ENVIRONMENTAL TESTING &x CONSULTING,, INC.
7 75 1 8 i ~~2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
775 181 ~ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project#
Memphis Defense Depot FID*
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-01 Matrix :AQUJEOUJS
Sample ID: ST-EFF-Ol1 9 Sample Date :12/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

CC/MS Volatile Organics 8260B
12/20/99 LS

QC Hatch V1122001 ug/L
Acetone ND ug/L 20.0
Benzene ND Ug/L 1.00
Bromodichloromnethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride '1.18 ug/L 1.00
Chlorobenzene ND ug/L 1.00
Chlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform ,8.81 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane 0.49J- ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene -13.7 ug/L 1.00
trans-1,2-DichJloroethene 12.6 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
styrene ND ug/L 1.00
1,1,2,2-Tetrachloroethane 137 ug/L 1.00
Tetrachloroethene 19.1 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane 0.G1J ug/L 1.00
1,1,2-Trichloroethane 0.89J ug/L 1.00
Trichloroethene 174 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 47.0 ug/L 1.00

Surrograte Standard % Recovery OC Limits
SI. - Dibromofluoromethane 101 74 123
S2 - Toluene-d8 96 86 112
S3 - 4-Bromofluorobenzene 92 81 115

P(tt• 000011
LABORATORY MANAGER ND - Not Detected



7 7518
PORM 1 CLIENT SAMPLE No.

VOA-GCMS ORGANICS ANALYSTS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
9912-495-1

Lab Name: ETC,INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 9912-495

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/lin) ML2 Lab File ID: 1001011

Level: (low/med) LOW Date Received: _ __

%Moisture: not dec. _ __ Date Analyzed: 12/20/99

GC Column: ID: 2.00 (tin) Dilution Factor: 1.0

Soil Extract Volume:_____(uL) Soil Aliquot Volume: ______(uL)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMvBER COMPOUND NAME RT EST. CONC. Q
-----------------------

1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

4 . _ _ _ _ _ _ _ _ _ _ _ _ _

5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 . __ _ _ _ _ _ _ _ _ _ _ _ _ _

12 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

00001-2



775 183
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunn Field
Dunnfield System O&M

Date Arrived 12/17/99
ETC Order Number 9912495

ETC Lab ID 9912495-02 Matrix :AQUEOUSSample ID: ST-EFF-1 17 Sample Date :12/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

aC/MS Volatile Organics 
8260B

12/20/99 LSQC Batch V1122001 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Brornodichloromethane ND ug/L 1.00
Bromoformn ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 0.81J ug/L 1.00
Chlorobenzene ND ug/L 1.00
Chlorodibromnomethane ND ug/L 1.00
Chloroethane ND Ug/L 1.00
Chloroform 6.40 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene 10.2 ug/L 1.00
trans-1,2-Dichloroethene 8.39 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/t 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
l,1,2,2-Tetrachloroethane 144 ug/L 1.00
Tetrachloroethene 14.2 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane 0.43J ug/L 1.00
1,1,2-Trichloroethane ND ug/L 1.00
Trichloroethene 135 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 32.5 ug/L 1.00

Surrogate Standard % Recovery OC Limits
SI - Dibromofluoromethane 99 74 123
S2 - Toluene-d8 94 86 112
S3 - 4-Bromofluorobenzene 86 81 115

O'g:) S ~~~~~~~~~000013
lABORATORY MANlAGER ND - Not Detected



7 75 18 4
Envirotnmental Testing and Consulting, Inc.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

Cross Reference Table

Project Memphis Depot Dunn Field

Sample ID Laboratory ID
ST-EFF-019 9912-495-01
ST-EFF-117 9912-495-02
Trip Blank 9912-495-03

0000(02
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Environmental Testing & Consulting, Inc.

Login
Chain-of-Custody
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7 75 1 87

Environmental Testing & Consulting, Inc.

Cooler Receipt Form

CEFMS #____________ LIMS # 9912-495

Date Received 12/16/99 MIPR #___________

Date/Time Checked In_12/17/99 0800* Project.Mphs. Depot . .___

By (sign) OhokQC District___________

Carrier/Bill # Hand-Delivered___________________

1. Custody Seals?/Location NA NO

2. Samples were non-radioactive.................................. YES

3. Chain of Custody in plastic................................... YES

4. Temperature at receipt <4oC____ (OK=4 +/- 20C) OK

5. Ice & Packing____Bagged Ice,Bubble Wrap___________

6. Chain of Custody filled out properly'.......................... YES

7. All containers in separate bags?............................... NO

8. Sample containers intact?...................................... YES

9. Label(s) complete & in good condition'......................... YES

10. Label(s) agree with Chain of Custody?......................... YES

11. Correct containers used'...................................... YES

12. Sufficient sample............................................. YES

13. VOA vials bubble-free (1120) or no head space (soil)?........ YES

14. Preservation OK? TM pH ; TRPH pH ; TOC pH-I__YES
TOX pH_; CN pH __; N/P pH ; Other pH__

Comments

*Validated Date and Time of Sample Receipt (VDTSR).

000005
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UnRNATIONAL ~~~~~Chemical Analytical Data
c~~~POR~~~flOW cv~ei ew/Eva Iu aio n/Va lid a ion

.kTvpe. PreliminarY ELA/Fnal Date Received: ______ ProjectNumber 3o /37To

jc:tName: 0 n- c ¼ /i 7c- t AnialysisMNteho& V(D/AT S VcA j1 -a

jontory: i TOLab ProjectCzse Number. 3 c 1j, 4i /

nple Nwnbers): -S T 1~ 6 i - - c 7~ T-r f(-1( 77

-aluaxed By.~ CL~ IC (~~ DatetEvalunted' / •- C>

*n pack-age Deliverbles Require-ment ( IDO} Minimum [ 0 10 Standard [ 2OM M~aximum

JOther, plerse describe

~ualzy Cntro Deivermbies Required Received IPassed Failed

QL, DL, RLetctmee DQ )s

eumient:

bilding Times
:o~menc:

ample Condition (preservatives. contin ers. temperanlre. CrC) ICase Narrative X

Comment: -e A, I,l 13 / Do. &1- -- 4 'erJc " &it

.ab Control Sample Recoveries -x

~.a Co~oiSamleDuplicatc or Other Spike RecoveriesX

zominent: 7 j (e-O~cr = A

Lab Conmmo Sample Duplicate or Other Laboratory Duplicate RPD X

:cmmenrc L.A 4 2A kt> 6t

'ommeflt 59 kec Si~~- ter- -Cl S 4-o 11- C. P, &z- r> Cvo1

IO\ a1~~~f4-'cce.-t a~e-/<7/C (& ga~/1 -Ftc ~ S/V

inunent

itrix Spike I trix S ikeDpliczte RLPD x
mment

m-nment:



77 5 189

Data Validation Level III

FIELD DUPLICATES RPD =[orig-dup) x 100
orig + dup/2

________ ~~~~Report No.: 801370
Original- Duplicate'~

Analyte I" Sample IP ~ Result Sample ID Result RPD
Barium IST-EFF-018 0.1 ST-EFF-1 16 0.101 -1

Calcium I _________ 21.1 21.3 -1
Copper Io.oi 011____ <0.008 NC

Iron _ _ _ _ _ _ _ _ _ _ 0.025 __ _ _ _ _ _ _ 0.034 -31 I
Potassium __________ 1.16 0.82 34 H

Magnesium 10.5 10.6 -1
Manganese 0.022 _______ 0.022 0

Sodium 22.81_______ 22.4 2
Nickel __________ 0.066 <0.02 NC
Zinc 0.07 0.055 24

Carbon tetrachloride __________ 1.77 ________1.69 5
Chloroform ____________ 7.41 7.49 -1

1 .1-Dichloroethene 16.6 16.7 -1
trans-i1,2-Dichloroethene 12.7 ________13 -2
1,1,2,2-Tetrachloroethane ___________ 120,_______ 118 2

Tetrachloroethene ____________ 17.91________ 17.8 1
Trichloroethene 1771 181 -2

cis-1,2-Dichloroethene 48.91 49.4 -1



775 19 0
ENVIRONMENTAL TESTING & CONSULTING, INC.

2924 Walnut Grove Road * Memphis, TN 381 11 * (901) 327-2750 *FAX (901) 327-6334

M U ~ ~~~~~~~~~~~Founded 1972

November 24, 1999

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 62043

Ref: Analytical Testing
ETC order # 9911451
Project Description Memphis Depot

Dunn Field System O&D4

The above referenced project has been analyzed per your
instructions. The analyses were performed in accordance with
standard methods l7th/l8th Edition; The Solid Waste Manual
SW-846; EPA Methods for the Analysis of Water and Wastes and/or
40 CFR part 136.

The results are shown on the attached analysis sheet(s).

Please do not hesitate to contact our office if you have any

questions.

Sincerely,

0A1 law
Ntan A. Pera, IV

Chief Executive Officer

rt
Attachment

SVEMHDDMT

Certifications

Tennessee #TN02027 Mississippi

Arkansas Oklahoma #9321

Alabama #4 0730 Virginia #001 06

Kentucky #9004 7 Washington #C248

No~rth Carolina #415 US Army Corps of Engineers
South Carolina #84 002002
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Environmental Testing & Consulting, Inc.
Data Qualifiers for Organic Reporting

Within the attached report, some analytical data may be reported as "Qualified Data" as indicated bya "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that maybe associated with this report.

Q ~~Surrogate Recovery Outside QC Limits
S Estimated Value. Peence of the cornpound was confirmed but less ta the

reorteddtcinlm.

E Concentration exceeds the established method calibration range but is within
the working range of the imnsrment.

B Aa detected in the associ-te Methd Bank
U Re ~orted result was unconfirmed. Refer to Case Nrative.

NC R~esul reported from Primna ry olumn Result did not confirm.
* QC D~ata percent rec~ver/RPDPT for a particular analyte was outside Q iis

Revision 01/97 Dataqual.XLS

000O0i



7 75 1 92
Environmental Testing and Consulting, Inc.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

Cross Reference Table

Project :Memphis Depot

Sample ID Laboratory ID
ST-EFF-018 9911-451-01
ST-EFF-116 9911-451-02
Trip Blank 9911-451-03

000002
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Environmental Testing & Consulting, Inc.

Login
Chain-of-Custody
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Environm.ental Testing & Consulting, Inc.7 75 1 95 Cooler Receipt Form

CEFMS #____________ 
LIMS # 9911-4514

Date Received 11/16/99 MIPR #___________
Date/Time Checked In_11/16/99 1545* Project_Memphis Depot___By sin)Ditrm~ 

Dunn Field System-

Carrier/Bill # Hand-Delivered____________________

1. Custody Seals?/Location -NA -NO
2. Samples were non-radioactive.................................. 

YES
3. Chain of Custody in plastic................................... 

NO
4. Temperature at receipt . .c4oC____ (OK=4 +/- 20C) OK
5. Ice & Packing Ice,Bubble Wrap______________
6. Chain of -Custody filled-out properly'.......................... YES
7. All containers in separate bags?............................... N
8. Sample containers intact?......................................YE

9. Label(s) complete & in good condition?......................... YES
10. Label(s) agree with Chain of Custody'......................... YES
11. Correct containers used?,...................................... 

YES
12. Sufficient sample?............................................ 

YES
13. VCA vials bubble-free (1420) or no head space (soil)?"........ YES
14. Preservation OK? TM pH ; TRPH pH ; TOC pH YES

TOX PLq ; CN pH ; N/P pH ; other pH-

Comments

*Validated Date and Time of Sample Receipt (VDTSR).

000005
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Environmental Testing & Consulting, Inc.

Sample Reports
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ENVIRONMENTAL TESTING &x CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750775 197 INORGANIC AN'ALYSIS DATA SHEET

Client Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-01 Matrix :AQUJEOUSSample ID: ST-EFF-018 Sample Date :11/16/99

DETECTION TIME DATETEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD
Mercury Digestion Batch VE-AQ-10 11/19/99 NR 245.1Metals Digestion Batch V17.-AQ-94 11/18/99 TD 3030KSilver <0.009 mg/L 0.009 1044 11/23/99 SE 200.7Aluminum <0.060 mg/L 0.060 1044 11/23/99 SE 200.7Arsenic <0.003 mg/L 0.003 1318 11/23/99 JF 206.2Barium 0.100 mg/L 0.003 1044 11/23/99 SE 200.7Beryllium <0.002 mg/L 0.002 1044 11/23/99 SH 200.7Calcium 21.1 mg/L 0.015 1044 11/23/99 SE 200.7Cadmium <0.005 mg/L 0.005 1044 11/23/99 SE 2007-Cobalt <0.009 mg/L 0.009 1044 11/23/99 SE 200.'chromium <0.009 mg/L 0.009 1044 11/23/99 SR 2 00 .7Copper 0.011 mg/L 0.008 1044 11/23/99 SE 200.7Iron 0.025 mg/L 0.009 1044 11/23/99 SE 200.7Mercury <0.0002 mg/L 0.0002 1230 11/19/99 NR 245.1Potassium 1.16 mg/L 0.250 1044 11/23/99 SE 200.7Magnesium 10.5 mg/L 0.040 1044 11/23/99 SE 200.7Manganese 0.022 mg/L 0.003 1044 11/23/99 SH 200.7Sodium 22.8 mg/L 0.050 1044 11/23/99 SE 200.7Nickel 0.066 mg/L 0.020 1044 11/23/99 SE 200.7Lead <0.060 mg/L 0.060 1044 11/23/99 SE 200.7Antimony <0.040 mg/L 0.040 1044 11/23/99 SE 200.7Selenium <0.100 mg/L 0.100 1044 11/23/99 S11 200.7Thallium <0.065 mg/L 0.065 1044 11/23/99 SB 200.7Vanadium <0.010 mg/L 0.010 1044 11/23/99 SH 200.7Zinc 0.070 mg/L 0.010 1044 11/23/99 SE 200.7

___________________ ~~ ~~~00 0 0 0 7
-ABORATORY MANAGER



7 75 19 8
ENVIRONMENTAL TESTING &x CONSULTING,, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
INORGANIC ANALYSIS DATA SHEET

2nt Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

ite ID Memphis Depot
Dunn Field System O&M

)ate Arrived 11/16/99
J~TC Order Number 9911451

ETC Lab ID 9911451-02 Matrix :AQUJEOUTS
Sample ID: ST-EFF-l 16 Sample Date :11/16/99

DETECTION TIME DATE
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

Mercury Digestion Batch V6-AQ-l0 11/19/99 NR 245.1
Metals Digestion Batch V17-AQ-94 11/18/99 TD 3030K
Silver <0. 009 mg/L 0.009 1044 11/23/99 SM 200.7
Aluminum <0.060 mg/L 0.060 1044 11/23/99 SM 200.7
Arsenic <0.003 mg/L 0.003 1318 11/23/99 JF 206.2
Barium 0.101 mg/L 0.003 1044 11/23/99 SB 200.7
Beryllium <0.002 rng/L 0.002 1044 11/23/99 SB 200.7
Calcium 21.3 mg/L 0.015 1044 11/23/99 SN 200.7

i um <0.005 mg/L 0.005 1044 11/23/99 SH 200.7
lt cO.009 mg/L 0.009 1044 11/23/99 SB 200.7

niromium <0. 009 mg/L, 0.009 1044 11/23/99 SH 200.7
:opper <0.008 mg/L 0.008 1044 11/23/99 SB 200.7
Iron 0.034 mg/L 0.009 1044 11/23/99 SM 200.7
Mercury <0.0002 mg/L 0.0002 1230 11/19/99 NR 245.1
Potassium 0.820 mg/L 0.250 1044 11/23/99 SH 200.7
Magnesium 10.6 mg/L 0.040 1044 11/23/99 SH 200.7
Manganese 0.022 mg/L 0.003 1044 11/23/99 SH 200.7
Sodium 22.4 mg/L 0.050 1044 11/23/99 SH 200.7
Nickel <0.020 mg/L 0.020 1044 11/23/99 SH 200.7
Lead <0.060 mg/L 0.060 1044 11/23/99 SB 200.7
Antimony <0.040 mg/L 0.040 1044 11/23/99 SN 200.7
Selenium <0.100 mg/L 0.100 1044 11/23/99. SE 200.7
Thallium <0.065 mg/L 0.065 1044 11/23/99 SH 200.7
vanadium <o.0i0 mg/L 0.010 1044 11/23/99 SB 200.7
Zinc 0.055 mg/L 0.010 1044 11/23/99 SM 200.7

\BORATORY MANAGER ooOOO 8



775 199 ENVIRONMENTAL TESTING &z CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

- ~~~ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project 4
Memphis Defense Depot FTD 4
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-01 Matrix :AQIJEOtJSSample ID: ST-EFF-0 18 Sample Date :11/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED By METHOD
GC/MS volatile Organics 

8260B

11/23/99 LSQC Batch V4112301 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
liromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00
carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 1.77 ug/L 1.00
Chlorobenzene ND ug/L 1.00
Chlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 7.41 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene 16.6 ug/L 1.00
trans-l,2-Dichloroethene 12.7 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MinK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
l,l,2 ,2-Tetrachloroethane 120 us/L 1.00Tetrachloroethene 17.9 ug/L 1.00
Toluene iND ug/L 1.00
1,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane ND ug/L 1.00Trichloroethene 177 ug/L 1.00Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1, 2 -Dichloroetbene 48.9 ug/L 1.00

3urroaate StandAar % Recovery OC Limits
Si - Dibromofluoromethane 102 74 123S2 - Toluene-da 101 86 112
S3 - 4 -Bromnofluorobenzene 97 81 115

000009JABOATORY MA-NAGER ND - Not Detected



FORY 1 775 200 CLIENT' SAMwLE No.
VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: 9911__451___

Lab Code: Case No.: SAS No.: SDG NO.: 9911-451

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) ML2 Lab File ID: 0601007

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 11/22/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(uL) Soil Aliquot Volume: _____(uL)

Number TI~s found: 0CONCENTRATION UNITS:
Number TI~~s found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAM4E RT EST. CONC. Q

1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

90. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

FORM I VOA-GCMS-TIC

000010O



ENVIRONMENTAL TESTING &z CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

775 201 ~~ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-02 Matrix :AQUJEOUSSample ID: ST-EFF-1 16 Sample Date :11/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

aC/MS Volatile Organics 
8260B

11/23/99 LS00 Batch V4112301 ug/L
Acetone ND ug/L 20.0Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetracbhloride 1.69 ug/L 1.00
Chlorobenzene ND ug/L 1.00
Chlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 7.49 ug/L 1.00Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00l,1-Dichloroethene 16.7 ug/L 1.00
trans-1,2-Dichloroethene 13.0 ug/L 1.00
l,2 -Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00Ethylbenzene ND ug/L 1.00
2-Hexanone (MinK) ND ug/L 5.004 -Methyl-2-pentanone (MIBK) ND ug/L 5.002-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
l,1,2 ,2 -Tetrachloroethane 118 ug/L 1.00
Tetrachloroethene 17.8 ug/L 1.00
Toluene ND ug/L 1.00
1,l,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichl~oroethane ND ug/L 1.00
Trrichloroethene 181 ug/L 1.00Vinyl AcetateNDuL 20.0Vinyl Chloride ND ug/L 10o-Xylenes ~~~ND ug/L 1.00m-XyJlenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 49D ug/L 1.00

~urrogate Standard % Recovery 00 LimitsSi. - VDiromnofluoromethane 100 74 123S2 - Toluene-da 99 86 112
S3 - 4 -Bromofluorobenzene 95 91~ 115

0_1________000011

ABO~RATORY ~MANAG~ER ND - Not Detected



FORM 1 775 202 CLIENT SAMPLt 140.
VOA-GQC4S ORGANICS ANALYSIS DATA SHEET ______

TENTATIVELY IDENTIFIED COMPOUNDS
9911-451-2

Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9911-4S1

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) MtL Lab File ID: 0701008

Level: (low/mod) LOW Date Received: _ __

%Moisture: not dec. ____ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(UL) Soil Al~iquot Volume: _ __ (UL)

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMB3ER COMPOUND NAME RT EST. CONC. Q
-----------------------

3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

4 . _ _ _ _ _ _ _ _ _ _ _ _ _

5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

11. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i s ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

28 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

29 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

000012



775 203 ENVIRONMENTAL TESTING & CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-03 Matrix :AQUEOUSSample ID: Trip Blank Sample Date :11/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

CC/MS Volatile Organics 
8260B

11/23/99 LSQC Batch V4112301 ug/L
Acetone ND ug/L 20.0Benzene ND ug/L 1.00
Bromodichloromethane ND ug/L 1.00
Bromoform ND ug/L 1.00
Bromomethane ND ug/L 1.00Carbon DiSulfide ND ug/L 1.00
Carbon Tetrachloride ND ug/L 1.00Chlorobenzene ND ug/L 1.00
Chlorodibromomethane ND ug/L 1.00Chloroethane ND ug/L 1.00
Chloroform ND ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.001,1-Dichloroethene ND ug/L 1.00
trans-1,2-Dichloroetbene ND ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00cis-1,3-Dichloropropene ND ug/L 1.00
trans-1.3-Dichloropropene ND ug/L 1.00Ethylbenzene ND ug/L 1.002-Hexanone (MBK) ND ug/L 5.004 -Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,l,2.2-Tetrachloroethane ND ug/L 1.00
Tetrachloroethene ND ug/L 1.00Toluene ND ug/L 1.00
l,l,1-Trichloroethane ND ug/L 1.001,1,2-Trichlorcethane ND ug/L 1.00
Trichloroethene ND ug/L 1.00Vinyl Acetate ND ug/L 20.0Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene ND ug/L 1.00

Surrogate Standard % ecover OC Limits61 - Dibromofluoromethane 100 74 123S2 - Toluene-d8 99 86 112S3 - 4-Bromofluorobenzene 98 81 115

________________ ~ ~~ ~~~00 0 0 1 3
,ABORATORfY MANAG-ER ND - Not Detected



FORM 1 (77 204 CLIENT SAMPLE NO.
VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS 91-5-

Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/ln) ML. Lab File ID: 0501006

Level: (low/med) LOW Date Received: _ __

%6 moisture: not dec. ____ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(Ut) soil Aliquot Volume: _____(Ut)

CONCENTRAT ION UNITS:

Number TICS found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

-----------------------------------
1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12 . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

19. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

21 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

28 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

29 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

ooooOI 4t



775 05 -ENVIRONMENTAL'TESTING &z CONSULTING., INC.775 205 ~~~~2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-01 Matrix :AQUEOUSSample ID: ST-EFF-0l 8 Sample Date :11/16/99

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
GC/MS Base/Neutral & Acid820

11/18/99 11/23/99 PFQC Batch P05257 ug/L
Acenaphthene NDl ug/L 2.00Acenaplithylene ND ug/L 2.00Anthracene ND ug/L 2.00Benzo(a)anthracene ND ug/L 2.00
Benzo(b)fluoranthene ND ug/L 2.00Benzo(k)fluoranthene ND ug/L 2.00Benzo(g,h,i)perylene ND ug/L . 2.00Benzo(a)pyrene ND ug/L 2.00Benzoic Acid ND ug/L 50.0Benzyl Alcohol ND ug/L 10.0Bis(2-chloroethoxy)methane ND ug/L 5.00
His (2-chloroethyl) ether ND ug/L 5.00Bis (2-chloroisopropyl) ether ND ug/L 5.00Bis (2-ethylhexyl)phthalate iND ug/L 10.04-Bromophenyl phenyl. ether ND ug/L 5.00Butyl benzyl phthalate ND ug/L 5.004-Chloroaniline ND ug/L 5.00
2-Chloronaphthalene ND ug/L 5.00
4-Chloro-3-methylphenol ND ug/L 5.002-Chlorophenol ND ug/L 5.00
4-Chlorophenyl. phenyl. ether ND ug/L 5.00Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00Dibenzofuran ND ug/L 5.00
Di-n-butyl phthalate ND ug/L 5.001,2 -Dichlorobenzene ND ug/L 5.00l,3-Dichlorobenzene ND ug/L 5.001,4-D~ichlorobenzene ND ug/L 5.003 ,3 *-Dichlorobenzidine ND ug/L 10.02 ,4-Dichlorophenol ND ug/L 5.00
2,E-Dichlorophenol ND ug/L 5.00Diethyl phthalate ND ug/L 5.00
2,4-Dimethylphenol ND ug/L 5.00Dimethyl phthalate ND ug/L 5.004 ,E-Dinitro-2-methylphenol ND ug/L 10.02,4 -Dinitrophenol N ugL50.02 ,4-Dinitrotoluene ND ug/L 502 ,6-Dinitrotoluene ND ug/rL 5.00Di-n-octyl phthalate ND ug/L 5.00Fluoranthene ND ug/L 2.00Fluorene ND ug/L 2.00Hexachlorobenzene ND ug/L 5.00

ooool5ABORAT-ORY MA~NAGER ND -Not Detected



ENVIRONMENTAL TESTING & CONSULTING, INI~? 0
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

'1 4ent Name Sverdrup Corporation Project #
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

ite ID Memphis Depot
Dunn Field System O&M

late Arrived 11/16/99
.TC Order Number 9911451

TCLab I9911-01 Matrix :AQUEOU.S
,ample ID: ST-EFF-018 Sample Date :11/16/99

DETECTION DATE DATE
'WEST ~~~~RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

:/MiS Base/Neutral & Acid 8270C
11/18/99 11/23/99 PF

Hexachlorobutadiene ND ug/L 5.00
Hexachlorocyclopentadiene ND ug/L 5.00
Hexachloroethane ND ug/L 5.00
Indeno(1,2,3-cd)pyrene ND ug/L 2.00
Isophorone ND ug/L 5.00
2-Methylnaphthalene ND ug/L 2.00
2-Methylphenol (o-cresol) ND ug/L 5.00
3-Methylphenol (m-cresol) ND ug/L 5.00
4-Methylphenol (p-cresol) ND ug/L 5.00
vhthalene ND ug/L 2.00
:robenzene ND ug/L 5.00

z-Nitroaniline ND ug/L 5.00
3-Nitroaniline ND ug/L 10.0
4-Nitroaniline NDl ug/L 5.00
2-Nitrophenol ND ug/L 5.00
4-Nitrophenol ND ug/L 5.00
N-Nitrosodiphenylamine ND ug/L 5.00
N-Nitrosodipropylamine ND ug/L 5.00
Pentachlorophenol ND ug/L 10.0
Phenanthrene ND ug/L 2.00
Phenol ND ug/L 5.00
Pyrene ND ug/L 2.00
1,2,4-Trichlorobenzene ND ug/L 5.00
2,4,5-Trichlorphenol ND ug/L 5.00
2,4,6-Trichlorophenol ND ug/L 5.00

Surrogate Standard % Recovery OC Limits
SI - Nitrobenzene-dS 89 29 110
S2 - 2-Fluorobiphenyl 84 38 107
53 - 4-Terphenyl-d14 158 Q 33 122
54 - Phenol-dS 32 7 58
SS - 2,4,6-Tribromophenol 100 16 138
S6 - 2-Fluorophenol 49 8 88

SOPATORY MANAGER ND - Not Detected



17~~ 207 F~~ORM 1 CLIENT SAMPLE NO.BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: 91-S-

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mt) ML Lab File ID: 0401006

Level: (low/med) LOW Date Received: _ __

% Moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 11/23/99

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:
Number TICs found: 7 (ug/L or ug/Eg) ug/L

CAS. NUMBER C~OMPOUND NAME RT EST. CONC. Q

1. 79-01-6 TRICHLOROETHYLENE 2.72 18.08 NJ
2. 127-18-4 TEITRACHLOROETHYT.ENE 3.67 6.29 NJ
3. 627-97-4 2-METHYIJ-2-HEPTENE 4.28 4.43 NJ
4. 760-21-4 PENTANE, 3-METHYLENE- 4.52 8.32 NJ
5. 79-34-5 ETHANE, 1,1,2,2-TETRACHLORO- 4.55 62.32 NJ
6. 13151-05-8 1-HEPTENE, 4-METHYL- 4.61 5.21 NJ
7. 4291-79-6 CYCLOHEXANE, 1-METHYI,-2-PROP 4.73 11.71 NJ

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

15. _ _ _ _ _ _ _ _ _ _ _ _ _ _

16. _ _ _ _ _ _ _ __ _ _ _ _ _ _

17. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22. _ _ _ _ _ _ _ __ _ _ _ _ _ _

23. _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

25 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27. _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

30. _ _ _ __ _ _

FORM I E3NA-GCMS-TIC

00001711



ENVIRONMENTAL TESTING &r CONSULTING, INC. 7 75 20 8
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

2' >nt Name Sverdrup Corporation Project #
Memphis Defense Depot FID 4
13723 Riverport Drive
Maryland Heights, MO 63043

-ite ID Memphis Depot
Dunn Field System O&M

)ate Arrived 1i/i6/99
ETC Order Number 9911451

ETC Lab ID 9911451-02 Matrix :AQUIEOUJS
Sample ID: ST-EFF-l 16 Sample Date :11/16/99

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Base/Neutral & Acid 8270C
11/18/99 11/23/99 PF

00 Batch P05257 ug/L
Acenaphthene ND ug/L 2.00
Acenaphthylene ND ug/L 2.00
Anthracene ND ug/L 2.00
Benzo(a)anthracene ND ug/L 2.00
Benzo(b)fluoranthene ND ug/L 2.00
Benzo(k)fluoranthene ND ug/L 2.00
Benzo(g,h,i)perylene ND ug/L 2.00
Benzo(a)pyrene ND ug/L 2.00

'Izoic Acid ND ug/L 50.0
.izyl Alcohol ND ug/L 10.0

BiS(2-chloroethoxy)methane ND ug/L 5.00
Bis(2-chlcroethyl)ether ND ug/L 5.00
Bis(2-chloroisopropyljether ND ug/L 5.00
Bis(2-ethylhexyl)phthalate ND ug/L 10.0
4-Bromnophenyl phenyl ether ND ug/L 5.00
ButyJl benzyl phthalate ND ug/L 5.00
4-ChJloroaniline ND ug/L 5.00
2-Chlorcnaphthalene ND ug/L 5.00
4-Chloro-3-methylphenol ND ug/L 5.00
2-Chlorophenol ND ug/L 5.00
4-Chlorophenyl phenyl. ether ND ug/L 5.00
Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00
Dibenzofuran ND uq/L 5.00
Di-n-butyl phthalate ND ug/L 5.00
1,2-Dichlorobenzene ND ug/L 5.00
1,3-Dichlorobenzene ND ug/L 5.00
1,4-Dichlorobenzene ND ug/L 5.00
3,31-Dichlorobenzidine ND ug/L 10.0
2,4-Dichlorophenol ND ug/L 5.00
2,6-DichlorophenoJl ND ug/L 5.00
Diethyl phthalate ND ug/L 5.00
2,4-Dimethylphenol ND ug/L 5.00
Dimethyl phthalate ND ug/L 5.00
4,6-Dinitro-2-methyl~phencl ND ug/L 10.0
2,4-Dinitrophenol. ND ug/L 50.0
2,4-Dinitrotoluene ND ug/LY 5.00
2,6-Dinitrotol~uene ND ug/L 5.00
"4-n-octyl phthalate ND ug/L. 5.00
1oranthene ND ug/L 2.00

..uorene ND ug/L 2.00
Hexachlorobenzene ND ug/L 5.00

_ _ _ _ _ _ _ _ _ _ _ _ _ _ o o o O I S1
ABORATORY MANAGER ND- Not Detected



7Th5 209 ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project 4!
Memphis Defense Depot FID 4!
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot
Dunn Field System O&M

Date Arrived 11/16/99
ETC Order Number 9911451

ETC Lab ID 9911451-02 Matrix :AQUTEOUJS
Sample ID: ST-EFFI1 16 Sample Date :11/16/99

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

ac/Ms Base/Neutral & Acid 8270C
1i/18/99 11/23/99 Pr

Hexachlorobutadiene ND ug/L 5.00
Hexachlorocyclopentadiene ND ug/L 5.00
Hexachloroethane ND uy/L 5.00
Indeno(1,2,3-cd)pyrene ND ug/L 2.00
Isophorone ND ug/L 5.00
2-Methylnaphthalene ND ug/L 2.00
2-Methylphenol (o-cresol) ND ug/L 5.00
3-Methylphenol (m-cresoJl) ND ug/L 5.00
4-Methylphenol (p-cresol) ND ug/L 5.00
Naphthalene ND ug/L 2.00
Nitrobenzene ND ug/L 5.00
2-Nitroaniline ND ug/L 5.00
3-Nitroaniline ND ug/L 10.0
4-Nitroaniline ND ug/L 5.00
2-Nitrophenol. ND ug/L 5.00
4-Nitrophenol ND ug/L 5.00
N-Nitrosodiphenylamine ND ug/L 5.00
N-Nitrosodipropylamine ND ug/L 5.00
Pentachlorophenol ND ug/L 10.0
Phenanthrene ND ug/L 2.00
Phenol ND ug/L 5.00
Pyrene ND ug/L 2.00
l,2,4-Trichlorobenzene ND ug/L 5.00
2,4,5-Trichlorphenol ND ug/L 5.00
2,4,6-Trichlorophenol ND ug/L 5.00

Surrograte Standard% Recovery OC Limits
Si - Nitrobenzene-dS 81 29 110
S2 - 2-Fluorobiphenyl 75 38 107
S3 - 4-Terphenyl-d14 139 Q 33 122
S4 - Phenol-d6 29 7 58
SS - 2,4,S-Tribromophenol 96 16 138
SS - 2-FJluorophenol 43 8 88

IQ ORATORY MANAGER ND-No Detected 00001.9



FORM 1 775 2&-O CLIENT SAMPLE NO.
BNA-GCMS ORGANICS ANALYSIS DATA SHEET ______

TENTATIVELY IDENTIFIED COMPOUNDS
9911-451-2

Lab Name: ETC, INC. Contract: I ]_____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (gmlin) ML1 Lab File ID: 0501007

Level: (low/med) LOW Date Received: _ __

%~ Moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: -'(ML) Date Analyzed: 11/23/99

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:

Number TICs found: 6 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. 79-01-6 TRICHLOROETHYLENE 2.71 15.56 NJ
2. 127-18-4 TETRACHLOROETHYLENE 3.67 5.47 NJ
3. 7642-09-3 .3-HEXENE, (z- 4.52 7.08 NJ
4. 79-34-s ETHANE, 1,1,2,2-TETRACHLORO- 4.55 54.00 NJ
5. 13151-05-8 1-HEPTENE, 4-METHYL- 4.61 4.50 NJ
6. 4291-79-6 cycLoHExANE, 1-mR=HY-2-PROP 4.73 7.64 NJ
7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I BNA-GCMS-TIC

00002 0



7 75 2 1 1
Environmental Testing & Consulting, Inc.

Quality Control Reports
Level III

Metals (ICP/GFAA/CV)

000021



ENVIRONMENTAL TESTING AND CONSULTING, INC.77 21
CASE NARRATIVE

METALS - AQUEOUS

Client Name Sverdrup Corporation
o0ject Name Memphis Depot - Dunn Field System O&M

ETC OrderIfi 9911-451

HOLDING TIMES

QC Batch(s) for ths order ICP/GFAA V17-AQ-94
Mercury V6-AQ-10

Sample Analysis All samples digested and analyzed within 180 days of collection.

Mercury Analysis All samples analyzed within 28 days of collection.

CALIBRATION

Initial Calibration All criteria met.
Continuing Calibration All criteria met.

SAMPLE ANALYSIS

Instrumentation: Thermo Jarrell Ash Enviro-I ICP
CETAC M-6000A Mercury Analyzer

Dilutions Required No dilutions required.

QUALITY CONTROL

9911-451.MQC BLANK
Method Blank
V17-AQ-94BLK ICP/GFAA Metals
V6-AQ-IOBLK Mercury

Sodium detected in the Method Blank at 0.092 mg/L.

9911-451.MQC LCS
Laboratory Control Sample~s)
V17-AQ-94LCS ICP/GFAA Metals
V6-AQ-1OLCS Mercury

All criteria met.

9911-451.MQC MSMSD
Matrix Spike I Matrix Spike Dun - ICP Metals
9911451-01 RPD All analytes within QC limits.
ST-EFF-018 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

o00022



775 213 -ENVIRONMENTAL TESTING AND CONSULTING, INC.
CASE NARRATIVE

METALS - AQUEOUS
Project Name Sverdrup CorporationProject NameMemphis Depot - Dunn Field System O&M
ETC Order# 9911-451
QUALITY CONTROL

MarxSike I Matrix Spike Dup-H
9911-438-01 RPD All analytes writhin QC linuts.Holding Tankc Sludge Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Samnple(s) for system verification.

Lab~or-atory Man-ager

o00023



7 75 2 14

WATER METHOD BLANK
METALS

Lab Name Environmental Testing and Consulting, Inc
QC Batch

Laboratory ID ICP/GFAA Metals V17-AQ-94 BLK V17-AO-94
Laboratory ID Mercury V6-AQ-10 BLK V6-AQ-10

Date Sample Prepared -11/18/99 ICP/GFAA Metals
11/19/99 Mercury

Detection
Concentration Limit Date

Metals mg/L mg/L Analyzed Method

Silver ND 0.009 11/23/99 200.7
Aluminum ND 0.060 11/23/99 200.7
Arsenic ND 0.003 11/23/99 206.2
Barium ND 0.003 11/23/99 200.7
Beryllium ND 0.002 11/23/99 200.7
Calcium ND 0.015 11/23/99 200.7
Cadmium ND 0.005 11/23/99 200.7
Cobalt ND 0.009 11/23/99 200.7
Chromium ND 0.009 11/23/99 200.7
Copper ND 0.006 11/23/99 200.7
Iron ND 0.009 11/23/99 200.7
Potassium ND 0.250 11/23/99 200.7
Magnesium ND 0.040 11/23/99 200.7
Manganese ND 0.003 11/23/99 200.7
Sodium 0.092 0.050 11/23/99 200.7
Nickel ND 0.020 11/23/99 200.7
Lead ND 0.060 11/23/99 200.7
Antimony ND 0.040 11/23/99 200.7
Selenium ND 0.100 11/23/99 200.7
Thallium ND 0.065 11/23/99 200.7
Vanadium ND 0.010 11/23/99 200.7
Zinc ND 0.010 11/23/99 200.7

Mercury ND 0.0002 11/19/99 245.1

0C REVIEWED _________

9911-451.mqc BLANK

o0002 4



- ~~~WATER LABORATORY CONTROL SAMPLE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC BatchLaboratory Control ID 1CP/GFAA Metals Vi17-AQ-94 LCS V1 7-AQ-94
Mercury V76-AQ-1o LCS -V6-AQ-1o0

Date Prepared 1CP/GFMA Metals 11/18/99
Mercury 11/19/99

Spike O~~~~C
Ade Found % R # Limits

#Silver tob0sdt lgrcvr auswt natrs
aues outsdmfQClmt

n c 105~O RVIWE P-
ar um 120~~~~~~~~~~~SI-41mq C

ery um 120~~~~~~0002



7 75 2 16

WATER MATRIX SPIKE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICPIGFAA Metals 9911-451-01 V17-AQ-94
Laboratory ID MS Mercury 9911-438-01 V6-AQ-10

Date Sample Prepared 11/18/99 IOP/GFAA Metals
11/19/99 Mercury

SPIKE SAMPLE MS MS QC
Added Conc Conc RPD % Limits

Metals mg/L rng/L mg/l. <20% CRec

Silver 0.250 ND 0.213 3 85 75 125
Aluminum 2.50 ND 2.64 0 106 75 125
Arsenic 0.063 ND 0.067 3 106 85 115
Barium 2.50 0.100 2.64 0 102 75 125
Beryllium 0.250 ND 0.264 0 106 75 125
Calcium 5.00 21.1 25.9 1 96 75 125
Cadmium 0.250 ND 0.264 0 106 75 125
Cobalt 1.25 ND 1.31 0 . 105 75 125
Chromium 0.500 ND 0.530 2 106 75 125
Copper 0.500 0.011 0.533 1 104 75 125
Iron 2.50 0.025 2.73 1 108 75 125
Potassium 5.00 1.16 5-.-92 2 95 75 125
Magnesium 5.00 10.5 15.6 1 102 75 125
Manganese 0.250 0.022 0.280 1 103 75 125
Sodium 5.00 22.8 27.6 0 96 75 125
Nickel 1.25 0.066 1.32 1 100 75 125
Lead 1.250 ND 1.34 2 107 75 125
Antimony 2.50 ND 2.74 1 110 75 125
Selenium 1.25 ND 1.33 0 106 75 125
Thallium 1.25 ND 1.33 4 106 75 125
Vanadium 1.25 ND 1.33 1 106 75 12
Zinc 0.250 0.070 0.321 1 100 75 15
IMercury 0.0050 0.0010 0.0064 0 108 75 125

CColumn to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

QC REVIEWED ___ _____

9911-451.mqc MSMSD

000026



752t7

WATER MATRIX SPIKE DUPLICATE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICPIGFAA Metals 9911-451-01 V1 7-AQ-94
Laboratory ID MS Mercury 9911-438-01 V6-AQ-10

Date Sample Prepared iiii18i99 ICP/GFMA Metals
11/19199 Mercury

SP I KE SAMPLE1 MSID MSD QC
Added Conc Conc %Limits

Metals mg1L mg/L mg/L - Rec#

Silver 0.250 N D 0.207 83 75 125
Aluminum 2.50 N D 2.63 -10-5 75 125
Arsenic 0.063 N D 0.065 103 85 115
Barium 2.5 0 0.1 00 2.64 ____ 102 75 125
Beryllium 020 ND 0.263 105 75 125

Calcium 5.~00 211 25.7 92 75 125
-Cadmium 0.250 N 0.264 _____ 16 75 125
Co~3balt ~ 1.25 ND 1.31 ____ 105 75 125
Chromium 0.500 ND 0.519 ____ 104 75 125
Copper 0.500 0.011l 0.528 103 75 125
Iron 2.50 0. 025 2.71 107 75 125
Potassium ~ 5.00 T1.6 5.80 ____ 93 75 125
Moagnesium 5.oo0 10. 5 -15. 5 100 75 125
Mainganese 0.250 0 -~.022 0.278 ____ 12 75 125
So-dium ~ 5.00 22.8 27.5 _ __ 94 75 125
Nickel 1.25 0.066 1.31 ____ 100 75 1251
Lead 1.25 ND 1.32 _ _ 106 75 125
Antimony 2.50 ND .2.70 108 75 125
Se-lenium 1.2 5 ND 1.33 ____ 106 75 125
Thallium 1.-25 ND 1.28 ____ 102 75 125
Va~nadium 1.2 5 ND 1.32 ____ 106 75 125
.Zinc 0.250 O0.070 0.318 ____ 99 75 125
Mercury 0.0050 .0010 00064 ____ 108 175 1251

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

QC REVIEWED _________

9911-451.mqc MSMSD

oOO 027



775 21 8

Environmental Testing & Consulting, Inc.

Quality Control Reports
Level Il

GC/MS Volatiles

o0002 8



ENVIRONMENTAL TESTING AND CONSULTING, INC.
CASE NARRATIVE

775 2 L9 CC/MS VOLATILE COMPOUNDS - AQUEOUS
Client Name Sverdrup Corporation
Project Name Memphis Depot - Dunn Field System O&M -

ETC Orderf 9911-451
Method (SW-846) 826013/503013

SAMPLE PRESERVATION (Verified at time of analysis)

All aqueous samples preserved to pH < 2.

HOLDING TIMES

Sample Analysis All samples analyzed within 14 days of collection.

QUALITY CONTROL

OC Batch Form 4 Summary
V4112301 V411231ILB

System Monitoring Compounds FORM 2
Surrogate recoveries within QC limits.

Method Blank FORM 4
V411231ILB

Method Blank data had no affect on sample results.

Laboratory Control Sample FORM 3
V411231ILCS

All criteria met.*

Recoveries for non-target analytes were flagged outside QC Limits. The data was not affected.
Matrix Spike / Matrix Spike Dup. FO1TM 3
9911-451-01 RPD All analytes within QC limits.
ST-EFF-O018 Spike Recovery All analytes within QC limits.
Refer to Laboratory Control Sample(s) for system verification.

CALIBRATION

BFB Daily 12-Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7

Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 5971MSD
Dilutions Required No dilutions required.

Laboratory Manager

000029



FORM 2 775 220
WATER VOA-GCMS SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.:' SDG No.,: 9911-451

CI ENT SMC1 SMC2 SMC3 OTH4ER TOT
SAMPLE NO.# (TOL)# (BFB)# OUT

01 V4112311LCS 98 10010 86 ___ 0
02 V4112311L2 98 0 96 ___ 0
03 9911-451-3 100 99 98 ___ 0
04 9911-451-1 102 101 97 ____ 0
05 9911-451-2 100 99 95 ____ 0
06 9911-451-IMS 100 104 85 ____ 0
07 9911-451-IMS 101 104 85 ____ 0
08 _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10Io _ _ __ _ _

-11 _ _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _ _ _ _

15is _ _ __ _ _

16 _ _ _ _ _ _ _

17 _ _ _ _ _ _ _

18 _ _ _ _ _ _ _

19 _ _ _ _ _ _ _

20 _ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _ _

26 _ _ _ _ _ _ _

27 _ _ _ _ _ _ _

28 _ _ _ _ _ _ _

29 _ _ _ _ _ _ _

30 _ _ _ _ _ _ _

QC LIMITS
SMC1 = Dibromofluoromethane (74-123)
SMC2 (TOL) = Toluene-d8 (86-112)
SMC3 (BFB3) = Bromofluorobenzene (81-115)

*Column to be used to flag recovery values

*Values outside of contract required QC limits

D System Monitoring Compound diluted out

page1 of 1 FORM II VOA-GCvMS

000030



7 75 221 VOA-GCM METHOD BLANK Ss NO.

V4112311LB
Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Lab File ID: 0302004 Lab Prep Batch: V4112301

Date Analyzed: 11/23/99 Time Analyzed: 1106

GC Column: ID: 2 (nun) Heated Purge: (YIN) Y

Instrument ID: VOC4

THIS METHOD BLANK APPLIES TO0 THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB - TI-ME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 V4112311LCS V4112301 0201002LCS 0842
02 9911-451-3 V4112301 0501006 1220
03 9911-451-1 V4112301 0601007 1257
04 9911-451-2 V4112301 0701008 1334
005 9911--45-1-his VT4112301 - 1401015 1753
06 9911-451-iMs V4112301 1501016 1830
07 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

08 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10 ______

11 _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _

15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 _ _ _ _ _ _

21 _ _ _ _ _ _

22 _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _

28 _ _ _ _ _ _

29 _ _ _ _ _ _ _

30 _ _ _ _ _ _

COMMENTS:

page 1 of 1

FORM IV VOA-GCMIS
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FORM 1 t75 222 CLIENT SAMPLE NO.VOA-GQAS ORGAN~ICS ANALysIS DATA SHE~ET _______

Lab Name: ETC, INC. Contract: V4112311L___

Lab Code: Case No.: SAS NO.: SDG No.: 9911-451

matrix: (soil/water) WATER Lab Prep Batch: V4112301

Sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 0302004

Level: (low/ned) LOW Date Received: ____

% Moisture: not dec. _ __ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____ ut) Soil Aliquot Volume: _ __ (ut)

CONCENTRATION UNITS:
GAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

67-64-1 ---------Acetone___________20.00 U
75-05-8 ---------Acetonitri~le_________25.00 U
107-02-8 --------Acrolein __________20.00 U
107-13-1 --------Acrylonitrile_________20.00 U
107-05-1 --------Allyl chloride________ .oo U
71-43-2 ---------Benzene___________1.00 U
108-86-1 --------Bromobe~nzene _______1.00 U
74-97-5 ---------Bromochiorom-ethan~e_____1.00 U
75-27-4 ---------Bromcdichloromethane__-__1.00 U
75-25-2 ---------Bromoform ________1.00 U
74-83-S ---------Bromomethae ______1.00 U
78-93-3 --------- 2-Butanone__________10.00 U
104-51-8-------- n-Butylbenzene ______1.00 U
135-98-8 -------- sec-Butylbenzene_______1.00 U
98-06-6 --------- tert-Butylbenzene _____1.00 U
75-15-0--------- Carbon Disulfide______ 1.00 U
56-23-S -------- Carbon Tetrachlorid e____ 1.00 U
108-90-7 --------Chlorobenzene _______1.00 U
124-48-1 -------- Chlorodibromo-me-tEHne_____1.00 U
75-00-3 --------- Chloroethane_________1.00 U
87-61-6 --------- 1,2,3-Trichlorobenzene 1.00 U
110-75-0 -------- 2-Chloroethyl vinyl et~ieTr 20.00 U
67-66-3 --------- Chloroform_________1.00 U
74-87-3 ---------Chloromethane________1.00 U
126-99-8 -------- Chloroprene_________1.00 U
95-49-8 --------- 2-Chlorotoluene ______1.00 U
106-43-4 -------- 4-Chlorotoluene ______1.00 U
96-12-8 --------- 1,2-Dibromo-3-chloropropane- 5.00 U
106-93-4 -------- 1,2-Dibromoethane _____1.00 U
74-95-3 ---------Dibromomethane________1.00 U
95-50-1 --------- 1,2-Dichlorobenzene______1.00 U
541-73-1 -------- 1,3-Dichlorobenzene______1.00 U
106-46-7 -------- 1,4-Dichlorobenzene______1.00 U

FORM I VOA- GCMS
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775 223 FORM 1 CLIENT SAMPLE NO.VOA-GCMS ORGANICS ANALYSIS DATA SHEET _ _____

V4l12311LB
Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Prep Batch: V4112301

Sample wt/vol: 10.00 (gmLn) ML Lab File ID: 0302004

Level: (low/med) LOW Date Received: _ __

%6 Moisture: not dec. ____ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(uL) Soil Aliquot Volume: _ __ (uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

110-57-6 -------- trans-1,4-Dichiloro-2-butene- 1.00 U
67-64-1 --------- Dichlorodifluoromethane___1.00 U1476-11-5 ------- cis-1,4-Dichloro-2-butene__ 1.00 U107-06-2 -------- 1,2-Dichloroethane______1.00 U
75-35-4 ----------1,1-Dichloroethene _____1.00 U75-34-3 ----------1,1-Dichloroethane - 1.00 U
156-59-4 -------- cis-1,2-Dichloroet~e-n 1.00 U
156-60-S -------- trans-1,2-Dichl~oroethen-e 1.00 U78-87-5 ----------l,2-Dichloropropane______1.00 U
142-28-9 -------- 1,3-Dichloropropane______1.00 U590-20-7 -------- 2,2-Dichloropropane ____1.00 U
563-58-6 -------- 1,1-Dichloropropene ____1.00 U
10061-01-S ------ cis-1,3-Dichloropropene____1.00 U
10061-02-6 ------ trans-1,3-DicbJloropropene__ 1.00 U123-91-1 -------- 1,4-Dioxane_ _______ 100.0 U108-20-3 -------- dipe ____________1.00 U141-78-6 -------- Ethyl Actt________10.00 U
100-41-4 -------- Ethylbenzene _______1.00 U97-63-2 --------- Ethyl methacrylate_____ 1.00 U110-00-9 -------- Furan_____________1.00 U87-63-3 --------- Hex achlo-rob-u tadcien e_____ 1.00 U110-54-3 -------- Hexane ___________1.00 U591-78-6 -------- 2-Hexa~none__________5.00 U74-88-4 ----------Iodomethan-e__________ 1.00 U78-83-1 ----------Isobutyl Alcohol________io.o U
98-82-8 ----------Isopropylbenzene_______1.00 U99-87-6 ----------4 -Isopropyltoluene _____1.00 U126-98-7 -------- Methacrylonitrile_______1.00 U75-09-2 --------- Methylene Chlorid-e____ 2.16J
80-62-6 --------- Methyl methacrylate_____ 1.00 U108-10-1 -------- 4-Methyl-2-Pentanone_ ___ 5.00 U
1634-04-4 ------- Methyl-tertbutyl-Ethier ___1.00 U91-20-3 --------- Naphthalene_ _______ 1.00 U

FORM I VOA-GCMS
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FORM 1 775 224 CLIENT SAMPLE NO.
VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

V4 11231iLB
Lab Name: ETC, INC. Contract: _______

Lab Code: Case No.: SAS No.: SDG,No.: 9911-4S1

matrix: (soil/water) WATER Lab Prep Batch: V4112301

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0302004

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(ut) Soil Al~iquot Volume: _____(Ut)

CONCENTRATION UNITS:

GAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

76-01-7 --------- Pentachl~oroethane _____1.00 U
107-12-0 -------- Propionitrile_________10.00 U
109-60-4 -------- n-Propyl Acetate_______1.00 U
103-65-1 -------- n-Propylbenzene ______1.00 U
100-42-5 -------- Styrene____________1.00 U
630-20-6 -------- 1,1,1,2-Tetrachloroethane___ 1.00 U
79-34-5 --------- 1,1,2,2-Tetrachloroethane___ 1.00 U
127-18-4 -------- Tetrachloroethene _____1.00 U
109-99-9 -------- Tetrahydrofuran_______1.00 U
108-88-3 -------- Toluene __________1.00 U
120-82-1 -------- 1,2,4-Trichiorobenzene ___1.00 U
71-55-6 --------- 1,1,1-Trichloroethane_____1.00 U
79-00-5 --------- 1,1,2-Trichloroethane_____1.00 U
76-13-1 --------- 1,1,2-trichloro-1,2,2-triflu 1.00 U
79-01-6 --------- Trichloroethene ______0.500 U
75-69-4 --------- Trichlorofluorometh~ane____1.00 U
96-18-4 --------- 1,2,3-Trichloropropane ___1.00 U
95-63-6 --------- 1,2,4-Trimethylbenzene ___1.00 U
108-67-8 -------- 1,3,5-Trimethylbenzene ___1.00 U
108-05-4 -------- Vinyl Acetate________ 10.00 U
75-01-4 --------- Vinyl Chloride_ ______ 1.00 U
1330-20-7 ------- Xylene-mp___________1.00 U
95-47-6 --------- Xylene-o0__________1.00 U

FORM I VOA-GCMS
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FORM I ~~~~CLIENT SAMPLE NO.7 75 -22 5 VOA-GCMS ORGANICS AN1SSDT HE
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: ________

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/miL) MtL Lab File ID: 0302004

Level: (low/med) LOW Date Received: ___

%Moisture: not dec. ____ Date Analyzed: 11/23/99

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:____ (UL) Soil Aliquot Volume: ____ (tat)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

-----------------------------
3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

25. _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

27 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

28 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

30 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

FORM I VCA-GCMlS-TIC
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FORM 3
WATER VOA- GCMS LAB CONTROL SAMPLE

775 226
Lab Name: ETC, INC. Lab Prep Batch: V4112301

Lab Code: Case No.: SAS No.: SDG No.:' 9911-451

Matrix Spike - Sample No.: V411231ILCS

SPIKE SAMPLE LCS L1C-S QC.
ADDED CONCENTRATION CONCENTRATION % LIMITS

COMPOUND (uig/L) (uig/L) (uig/L) REC #REC.

Acetone 100.0 98.16 98 59-151
Acetonitrile 1000 944.1 94 57-143
Acrolein 100.0 113.7 114 59-134
Acrylonitrile 100.0 106.6 107 60-146
Allyl chloride 100.0 104.6 105 74-120
Benzene 100.0 99.33 99 72-124
Bromobenzene 100.0 89.42 89 77-120
Bromnochloromethane 100.0 106.4 106 74-120
Bromnodichl~oromethane 100.0 81.39 81 68-119
Bromoform 100.0 102.3 102 66-136
Bromomethane 100.0 106.0 106 40-134
2-Putanone 100.0 113.8 114 55-151
n-Butylbenzene 100.0 86.25 86 69-129
sec-Butylbenzene 100.0 92.50 92 72-127
tert-Butylbenzene 100.0 93.92 94 73-126
Carbon Disulfide 100.0 96.07 96 60-133
Carbon Tetrachloride 100.0 92.47 92 64-123
Chlorobenzene 100.0 91.32 91 77-112
Chlorodibromomethane 100.0 96.32 96 72-118
Chloroethane 100.0 103.4 103 64-142
1,2,3 -Trichlorobenzene 100.0 79.78 80 62-132
2-Chloroethyl vinyl eth 100.0 56.86 57 22-165
Chloroform 100.0 87.91 88 70-115
Chloromethane 100.0 90.84 91 58-139
Chloroprene 100.0 95.91 96 73-118
2-Chlorotoluene 100.0 89.05 89 65-132
4-Chlorotoluene 100.0 87.73 88 67-127
1, 2-Dibromo-3-chloropro 100.0 76.38 76 56-134

*Column to be used to flag recovery and RPD values With an asteTh)C1F

*Values outside of QC limits

COMMENTS:

page 1 of 4 FORM III VOA-GCVIS
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775 227 WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. LabD Prep Batch: V4112301
Lab Code: Case No.: SAS5 No.: SDG No.: 9911-451
Matrix Spike - Sample No.: V4112311LCS

ADDED CONCETAINCNETAION 
% IMTCOMPOUND (gL (ug/L) (ug/L)PE# RECC.

1,2 -Dibromoethane 100.0 97.94 98 74-118Dibromomethane 10 95.68 96 75-1141, 2 -Dichlorobenzene 100.0 92.08 92 80-1131,3S-Dichlorobenzene 100.0 93.46 93 77-1191,4 -Dichlorobenzene 100.0 94.41 94 78-116trans-1, 4-Dichloro-2..bu 100.0 93.36 93 62-138Dichlorodifluoromethane 100.0 73.12 73 48-145cis-1,4-Dichfloro..2.bute 100.0 114.5 114 62-1381, 2-Dichloroethan~e 100.0 88.47 88 62-1241,1l-Dichiloroethene 100.0 106.0 106 69-1211, 1-Dichloroethane 100.0 95.79 96 76-118cis-1, 2-Dichl~oroethene 100.0 102.0 102 76-114trans-1, 2 -Dichl~oroethen 100.0 104.5 104 72-1211, 2 -Dichloropropane 100.0 96.50 96 64-1331, 3 -DichJloropropane 100.0 88.78 89 68-1282, 2 -Dichloropropane 100.0 90.58 90 67-1321,1-Dichloropropene 100.0 96.67 97 76-117cis-1, 3 -Dichloropropene 100.0 85.32 85 77-120trans-1, 3-Dichloroprope 100.0 90.14 90 73-1241,4-Dioxane 2000 2229 111 56-131Ethyl Acetate 100.0 99.10 99 52-151Ethylbenzene 100.0 92.51 92 77-111Ethyl methacrylate 200.0 201.6 101 57-140Furan 100.0 76.89 77 52-124Nexachlorobutadiene 100.0 81.17 81 69-137Hexane 100.0 67.70 68* 70-1302-Hexanone 100.0 97.03 97 53-144Iodomethane 100.0 155.2 155* 51-153
I Column to b used to flag recoverY andRPD ~values --wDtitanserk

*Values outside of QC limits

COMMENTS:

page 2 of 4 FORM III VOA-G~vIs
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FORM 377 28
WATER VOA-GCMS LAB CONTROL SAMPLE 28

Lab Name: ETC, INC. Lab Prep Batch: V4112301

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: V4112311LCS

SPIKE SAMPLE LCS TC-S QC
ADDED CONCENTRATION CONCENTRATION % LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REc.

Isobutyl Alcohol 2000 2246 112 60-134
Isopropylbenzene 100.0 88.82 89 74-125
4-Isopropyltoluene 100.0 99.69 100 72-127
Methacrylonitrile 1000 987.8 99 70-125
Methylene Chloride 100.0 96.98 97 76-115
Methyl methacrylate 200.0 200.6 100 57-147
4-Methyl-2-Pentanone 100.0 90.93 91 42-144
Methyl-tertbutyl-Ether 100.0 91.87 92 62-122
Naphthalene 100.0 75.30 75 53-124
Pentachloroethane 100.0 125.8 126 78-126
Propionitrile 1000 1120 112 58-139
n-Propyl Acetate ioo.o 87.26 87* 88-170
n-Propylbenzene 100.0 98.32 98 75-125
Styrene 100.0 89.75 90 77-117
1,1,1, 2-Tetrachloroetha 100.0 94.23 94 79-113
1,1,2,2-Tetrachloroetha 100.0 98.99 99 67-126
Tetrachloroethene 100.0 90.98 91 77-115
Tetrahydrofuran 100.0 160.1 160 76-181
Toluene 100.0 93.61 94 77-115
1, 2,4-Trichlorobenzene 100.0 81.36 81 68-132
1,1, 1-Trichloroethane 100.0 92.57 92 63-122
1,1, 2-Trichlcroethane 100.0 96.37 96 69-117
1,1,2-trichloro-1,2,2-t 100.0 92.42 92 70-130
Trichloroethene 100.0 93.65 94 75-113
Trichlorofluoromethane 100.0 74.18 74 55-130
1,2, 3-Trichloropropane 100.0 95.32 95 62-130
1,2,4-Trimethylbenzene 100.0 86.17 86 69-126
1,3, 5-Trimethylbenzene 100.0 99.43 99 69-128

*Column to be u-se-d to flag recovery and RPD values with an asterisk

*Values outside of QC limits

COMMENTS:

page 3 of 4 FORM III VOA-GCMS
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775 229 ~~~~FORM 3775 229 -WATER VOA-GQClS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: V4112301

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: V4112311LC5

S-P-IKE SAMPLE L CSLS QC.
ADDED CONCENTRATION CNETAIO % LIMITSCOMPOUND (ug/L) (ug/L) (U/L REC R EC.

Vinyl Acetate 100.0 84.03 84 28-146Vinyl Chloride 100.0 105.4 105 65-134Xylene-mp 200.0 184.1 92 77-115Xylene-o 100.0 99.63 100 77-115

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of 0 outside limits

Spike Recovery: 3 out of 88 outside limits

COMMENTS:

page 4 of 4 FORM III VOA-GCMS
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FORM 3
WATER VOA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: V4112301 775 230
Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: 9911-451-1

SPIKE SAMPLE Ms Ms QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC ItREC.

Benzene 100.0 0.000 109.7 110 72-124
Chl~orobenzene 100.0 0.000 97.02 97 77-112
1,1-Dichloroethene 100.0 16.59 123.9 107 69-121
Toluene 100.0 0.000 105.7 106 77-115
Trichloroethene 100.0 177.3 286.0 109 75-113

SPIKE MSD MSD--
ADDED CONCENTRATION % ? QC LIMITS

COMPOUND (ug/L) (ug/L) REC # RPD# RPD REC.

Benzene 100.0 112.6 113 3 20 72-124
Chlorobenzene 100.0 99.35 99 2 20 77-112
1,1-Dichloroethene 100.0 124.7 108 1 20 69-121
Toluene 100.0 105.5 106 0 20 77-115
Trichloroethene 100.0 278.9 102 7 20 75-113

ItColumn to be used to flag recovery and RPD values with an asterisk

*Values outside of QC limits

RPD: 0 out of S outside limits

Spike Recovery: 0 out of 10 outside limits

COMMVENTS:

FORM III VOA-GCMS
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7 75 23 1

Environmental Testing & Consulting, Inc.

Quality Control Reports
Level HII

GC/MS Semi-Volatiles;
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ENVIRONMENTAL TESTING AND CONSULTING, INC. 775 232
CASE NARRATIVE

CC/MS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
roject Name Memphis Depot - Dunn Field System O&M

ETC Order 4 9911-451
Method (SW-846) 8270C/3510CG

HOLDING TIMES

Sample Extraction All aqueous samples extracted within 7 days.
Sample Analysis All samples analyzed within 40 days of extraction.

QUALITY CONTROL

OC Batch Form 4 Summar

P05257 P05257LB

System Monitoring Comnounds FORM 2
Surrogate recoveries within QC limnits.*

Surrogate recoveries for Terphenyl-d14 were flagged for high recovery in the Method Blank P05257LB
and samples 991 1-45 1 -Ol(ST-EFF-0 18) and 9911-451-02 (ST-EFF- 1 16). Review of extraction
information and the raw data showed no obvious matrix interference.

Method Blank FORM 4
P05257LB

Bis(2-ethylhexyl)phthalate identified in the Method Blank at 13.08 ugfL. Method Blank data had no
affect on sample results.

Laboratory Control Sample FORM 3
P05257LCS/LCSD

All criteria met.*

RPD for Bis(2-ethylhexyl)phthalate was flagged as outside QC Limits due to high recovery in
P05257LCSD. LOS recovery was within QC Limits.

Recoveries for 4,6-Dinitro-2-methylphenol and 3-Nitroaniline were flagged outside QC Limits in
PO5257LCS/LCSD.

Recovery for 4-Nitroaniline was flagged outside QC Limits in P052S7LCS. LCSD recovery was within
QC Limits.

Matrix Spike / Matrix Spike DuD FORM 3
RPD NA*
Spike Recovery NA*

Due to the limited amount of sample available, no MS/MSD were extracted.

Refer to Laboratory Control Sample(s) for system verification.

ooo 042



775 2344 ENVIRONMENTAL TESTING AND CONSULTING, INC.
CASE NARRATIVE

GCIMS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot - Dunn Field System O&M

ETC Order # 9911-451
Method (SW-846) 8270C/3510C

CALIBRATION

DFTPP Daily 12 Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7*

Calibration Verification(CV) : Date 11/23/99 Time: 10:24
Analve %Diff(30% Max) Response
Fluoranthene 35.3 High
Indeno(1,2,3-cd)pyrene 19.7 Low

Calibration Verification(CV) : Date 1 1/23/99 Time: 1 1:08
Analyte %Diff(30% Max) Resvonse
Hexachloropentadiene 61.2 High

Calibration Verification(CV) : Date 11/23/99 Time: 12:27
Analyte %Diff(30% Max) Response
Hexachloropentadiene 57.1 High

Calibration Verification(CV) : Date 1 1/29/99 Time: 15:08
Analvte %Diff(30% Max) Response
4-Nitroaniline 30.8 High

Low response indicates that reported levels for this analyte may be biased low and detection limits may
be affected. High responses indicate that reported levels for these analytes may be biased high. These
analytes were not identified in associated project samples. The data was not affected.

Semi-Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597 IMSD
Dilutions Required No dilutions required.

Laboratory Manager
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FORM 2
WATER BNA-GCMS SUBROGATE RECOVERY 775 234

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.,: SDG No.: 9911-451

CLIENT Si S2 53 S4 SE SE S7 58 TOT
SAMPLE NO. (NBZ)ft (FBP)# (TI'H)# (TrBP)# (2SP)#ftt OUT

01 9911-451-1 89 84 158* 32 100 49 1___ ___

02 9911-451-2 81 75 139* 29 96 43 1___ ___

03 P05257LB 88 81 181* 35 96. 54 1______
04 P05257LCS 89 81 89 39 100 54 _ __ __ 0
OS P05257LCSD 90 82 94 37 103 53 ___ ___ 0
0 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 _ _ _ _ _ _ _ _ _ _

12 _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _ _ _

1 7 _ _ _ _ _ _ _ _ _ _

1 8 _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _ _ _ _

20 _ _ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _

2 2 _ _ _ _ _ _ _ _ _ _

2 3 _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _ _ _ _

2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27 _ _ _ _ _ _

2 8 _ _ _ _ _ _ _ _ _ _

29 _ _ _ _ _ _ _ _ _

3 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

QC LIMITS
Si (NBZ) = Nitrobenzene-d5 (29-110)
52 (FEP) = 2-Fluorobiphenyl (38-107)
53 (TPH) = Terphenyl-d14 (33-122)
S4 = Phenol-dE ( 7- 58)
S5 (TBP) = 2,4,6-Tribromophenol (16-138)
SG (2FP) = 2-Fluorophenol ( 8- 88)

ftColumn to be used to flag recovery values
*Values outside of contract required QC limits

D Surrogate diluted out

page 1 of 1 FORM II BNA-GCMS



775 235 FORM CLIENT SAMPLE No.i BNA-GCMS METHOD BLANK SUMMARY

Lab Name: ETC, INC.- Contract: P55L

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Lab File ID: 0601006 Lab Prep Batch: P05257

Instrument ID: BNA2 Date Extracted:

matrix: (soil/water) WATER Date Analyzed: 11/29/99

Level: (low/med) LOW Time Analyzed: 1723

THIS METHOD BLANK APPLIES TO0 THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB D-A-TE
SAMPLE NO. SAMVPLE ID FILE ID ANALYZED

---------------- 1---- 0----------------------------------
01 9911-451-1 P05257 0401006 11/23/99
03 P05257LCS P05257 0901009 11/29/99
04 P05257LCSD P05257 1001010 11/29/99
05 _ _ _ _ _ _ _

06 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

07 _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10 _ _ _ _ _ _ _

11 _ _ _ _ _ _

12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13 _ _ _ _ _ _ _

15 _ _ _ _ _ _

16 _ _ _ _ _ _ _

17 _ _ _ _ _ _ _

18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

28 _ _ _ _ _ _ _

29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 _ _ _ _ _ _ _

COMMENTS:

page 1 of 1
FORM IV BNA-GCMS
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FRoMv 1 775 236 CLIENT SAMPLE NO.
BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

P0525 7LB
Lab Name: ETC, INC. Contract: _______

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Prep Batch: P05257

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 0601006

Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 11/29/99

Injection volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRAT ION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

83-32-S --------- Acenaphthene _______2.00 U
208-96-8 -------- Acenaphthylene________2.00 U
98-86-2 --------- Acetophenone _______5.00 U
53-96-3 ----------2-Acetylaminofluorene_____10.00 U
92-67-1 --------- 4-Aminobiphenyl ______10.00 U
62-53-3 --------- Aniline____________5.00 U
120-12-7 -------- Anthracene__________2.00 U
140-57-8 -------- Aramite____________10.00 U
92-87-S --------- Benzidine__________20.00 U
56-55-3 ----------Benz(a)Anthracene _____2.00 U
205-99-2 -------- Benzo(b)fluoranthene_____2.00 U
207-08-9 -------- Benzo(k)fluoranthene_____2.00 U
191-24-2 -------- Benzo(ghi)perylene______2.00 U
50-32-8 --------- Benzo(a)pyrene________2.00 U
65-85-0 --------- Benzoic acid_________50.00 U
100-51-6 -------- Benzyl alcohol _______5.00 U
111-91-1 -------- Bis(2-chloroethoxy)methane__ 5.00 U
111-44-4 -------- Bis(2-chloroethyl)ether ____ 5.00 U
108-60-1 -------- Bis (2-chloroisopropyl)ether_
117-81-7 -------- Bis(2-ethylhexyl)phth-alate 13.08
101-55-3 -------- 4-Bromophenyl phenyl ether__(~
85-68-7 --------- Butyl benzyl phth-alate____5.00 U
86-74-8 --------- Carbazole _________10.00 U
106-47-8 -------- 4-Chloroaniline _______5.00 U
510-15-6 -------- Chlorobenzilate________5.00 U
59-50-7 --------- 4-Chloro-3-methylphenol____5.00 U
91-58-7 ----------2-Chloronaphthalene ____5.00 U
95-57-8 ----------2-Chlorophenol________ .00 U
7005-72-3 ------- 4-Chlorophenyl phenyl ether- 5.00 U
218-01-9 --------GChrysene 2.00 U
2303-16-4 ------- Diallate __________5.00 U
53-70-3 --------- Dibenz(a,h)anthracene_____2.00 U
132-64-9 -------- Dibenzofuran ________5.00 U

FORM I BNA- GCMS

oO004G



775 237 FORM 1 CLIENIT SAMPLE NO.
BNA-GCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: ETC, INC. Contract: P55L
Lab Code: Case No.: SAS No.: SDG No.: 9911-451
matrix: (soil/water) WATER Lab Prep Batch: P05257

Sample wt/vol.: 1000 (g/mL) ML Lab File ID: 0601006

Level: (low/med) Low Date Received: _ __

%6 Moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: l(mL) Date Analyzed: 11/29/99

Injection Volume: l.0(uL) Dilution Factor: i.o
GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPWOUND (ug/L or ug/Kg) UG/L Q

84-74-2 --------- Di-n-butyl phthalate____ 5.00 U95-50-1 ---------l1,2-Dichlorobenzene ____5.00 U541-73-1 --------l1,3-Dichlorobenzene ____5.00 U106-46-7 --------l1,4 -Dichlorobenz~ene ___5.00 U91-94-1 --------- 3 ,3'-Dichlorobenzidi-ne ___10.00 U120-83-2 -------- 2,4-Dichlorophenol______5.00 U87-65-0 --------- 2,6-Dichlorophenol________
84-66-2 --------- Diethyl phthalate__0_389___
60-11-7 --------- Dimethylamninoazob~iiHene 0.38957-97-6 --------- 7 ,l2 -Dimethylbenz~(a)ant!Ea-ce 5.00 U119-93-7 -------- 3 ,3-Dimethylbenzidine ____10.00 U60-51-5 --------- Dimethoate__________5.00 U122-09-8 -------- aia-Dimetylphenethylaamine100U
105-67-9 -------- 2 ,4-Dimethyphenol_______5.00 U131-11-3 -------- Dimethyl phthalate_____ 5.00 U99-65-0 ---------l1,3-Dinitrobenzene______5.00 

U534-52-1 -------- 4 ,6 -Dinitro-2-methylp-en-ol- 10.00 U51-28-S --------- 2,4-Dinitrophenol - 20.00 U121-14-2 -------- 2 ,4 -Dinitrotoluene _____5.00 U606-20-2 -------- 2,6-Dinitrotolu~ene____5.00 U88-85-7 --------- Dinoseb __________5.00 U122-39-4 ----- Dpey aie5.00 U
11784- ------ Di-n-octyl phtbal-ate____ 5.00 U298-04-4 -------- Disulfoton _________5.00 U62-50-0 --------- Ethyl methan-es-ulFonate___ 5.00 U56-38-2 --------- Ethyl parathion________ .00 U52-85-7 --------- Famphur____________10.00 U206-44-0 -------- Fluoranithene _______2.00 U86-73-7 --------- Fluorene _________2.00 U118-74-1 -------- Hexachlorobenze~ne _____5.00 U87-68-3 --------- Hexachlorobutadiene_____5.00 U77-47-4 --------- Hexachlorocyclcpent~adiene 5.00 U67-72-1 --------- Hexachloroethane_______5.00 U

FORM I BNA-GCT4S

oo0047



FOM1 775 2 8 CLIEQT SAMPLE No.
BNA-GCM4S ORGANICS ANALYSIS DATA SHEET _ _____

P05257LB
Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix: (soil/water) WATER Lab Prep Batch: P05257

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 0601006

Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 11/29/99

Injection Volume: 1.0(CL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

70-30-4 --------- Hexachlorophene ______5.00 U
1888-71-7 ------- Hexachloropropene _____5.00 U
193-39-S -------- Indeno(1,2,3-cd)pyrene ___2.00 U
465-73-6 ---------Isodrin____________5.00 U
78-59-1 ----------Isophorone__________5.00 U
120-58-1 -------- Isosafrole _________5.00 U
143-50-0 -------- Kepone __________5.00 U
91-80-5 --------- Methapyrilene________10.00 U
56-49-5 ----------2-Methylcholanthrene ____5.00 U
.66-27-3 --------- Methyl methanesulfonate____5.00 U
91-57-6 ----------2-Methylnaphthalene ____5.00 U
298-00-0 -------- Methyl parathion______5.00 U
95-48-7 ----------2-Methylphenol________5.00 U
108-39-4 ---------3&4-Methylphenol_______5.00 U
91-20-3 --------- Naphthalene_________5.00 U
130-15-4 ---------1,4-Naphthoqu-inone______10.00 U
134-32-7 -------- 1-Naphthylamnine ______5.00 U
91-59-8 ----------2-Naphthylamine ______5.00 U
88-74-4 ----------2-Nitroaniline _______10.00 U
99-09-2 ----------3 -Nitroaniline________10.00 U
100-01-6 -------- 4-Nitroaniline _______10.00 U
98-95-3 ----------Nitrobenzene_________5.00 U
99-55-8 ----------S-Nitro-o-toluidine______5.00 U
88-75-5 ----------2-Nitrophenol _______10.00 U
100-02-7 -------- 4-Nitrophenol _______5.00 U
56-57-S --------- Nitroquinoline-1-oxide ___20.00 U
924-16-3 -------- N-Nitrosodibutylamine ___5.00 U
55-18-5 --------- N-Nitrosodiethylamine_____5.00 U
62-75-9 --------- N-Nitrosodimnethylamine 5.00 U
621-64-7 -------- N-Nitrosodi-n-propylamaine__ 5.00 U
10595-95-6 ------ N-Nitrosomethylethylamine__ 5.00 U
59-89-2 --------- N-Nitrosomorhpholine_____5.00 U
100-75-4 -------- N-Nitrosopiperidine______5.00 U

FORM I BNA-GCMS

ooo048



FORM-1 ~~~~CLIENT SAMPLE NO.775 239 BNA-GCMS ORGANICS ANlALYSIS DATA SHEET

Lab Name: ETC, INC. Contract: P551
Lab Code: Case No.: SAS No.: SDG No.: 9911-451
Matrix: (soil/water) WATER Lab Prep Batch: P05257
Sample wt/vol: 1000 (g/mL) MvL Lab File ID: 0601006
Level: (low/med) LOW Date Rec eived: _ __

%Moisture: ___ decanted: (YIN) __ Date Extracted:

Concentrated Extract Volume: J1rnL) Date Analyzed: 11/29/99
Injection Volume: 1.0(UL) Dilution Factor: i.o
GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

930-55-2 -------- N-Nitrosopyrrolidine____ 5.00 U608-93-5 -------- Pentachlorobenzene______5.00 
U76-01-7 --------- Pentachloroethane _____5.00 U82-68-8 ----------Pentachiloronitrob~n-zene____10.00 
U87-86-5 --------- Pentachlorophenol______5.00 
U62-44-2 --------- Phenacetin__________5.00 
U8S-01-8 --------- Phenanthre~ne _______2.00 U108-95-2 -------- Phenol____________5.00 U106-50-3 ---------l, 4-Phenyleinedilampjne_____5.00 U298-02-2 -------- Phorate___________5.00 
U109-06-8 -------- 2 -Picolin-e _________5.00 U23950-58-5 ------ Pronamide _________5.00 U129-00-0 -------- Pyrene___________ 2.00 U110-86-1 -------- Pyridinle____________5.00 
U94-59-7--------- Safrole __________5.00 U95-94-3 ----------', 2 ,4 ,5-Te~trachlorobenz~ene_ 5.00 U58-90-2 --------- 2 ,3t4,6-Tetrachlorophenol 5.00 U3689-24-5 ------- Tetraethyl. dithiopyrophosp-ha 5.00 U297-97-2 -------- Thicnazine__________5.00 
U95-53-4 --------- 2-Toluidin~e ________5.00 U120-82-1 --------l1,2 ,4 -TriCh1o-robnze-ne_ __ 5.00 U95-95-4 --------- 2 ,4 ,5-Trichlorophenol_____5.00 U88-06-2 --------- 2 ,4 ,6-Trichlorophenol 5.00 U126-68-1 --------Q O,0O-Triethylphosphoj5othioa 5.00 U99-35-4 ---------J1,3,S,-Trinitrobenzene ___10.00 U122-66-7 --------l1,2 -Diphenylhydrazine/~ oben 5.00 U

FORM I BNA-GCMS

ooO0049



FRoM i 775 240 CLIENT SAMPLE NO.
BNA-GCYIS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: P05257L____

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mL) M'L Lab File ID: 0601006

Level: (low/med) LOW Date Received: _ __

%k Moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Exctract Volume: l(mL) Date Analyzed: 11/29/99

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:

Number TICS found: 4 (ugIL or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q -

1. 7145-23-5 3-HEXENE, 2,3-DIMETHYL- 4.24 4.12 NJ
2. 19780-60-0 3-ETHYL-2--METHYL--l-HEPTENE 4.48 7.10 NJ
3. 0-00-0 4-ETHYL-1-HEXENE 4.57 5.38 NJ
4. 4291-79-6 CYCZLOHEXANE, 1-METHYL-2-PROP 4.69 9.43 NJ
5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I BNA-GCMS-TIC
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FORM 3775 24 1WATER BNA-GGAMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE SA1~~LE TICS TICS ~QC.ADDED CONCENTRATION CONCtQTRAT ION % LIMITSCOMPOUND (ug/LI) (ug/LI) (ug/LI REC #REC.
Acenaphthene 50.00 47.27 94 37-123Acenaphthylene 50.00 47.28 95 67-118Acetophenone 50.00 43.17 86 70-130Aniline 50.00 30.79 62 25-102Anthracene 50. 00 49.55 99 5=4-Benzidine 50.00 1.39 r:-* 2-12_7Benz (a)Anthracene 50.00 50.60 Y&-Z9-125Benzo (b) fluoranthene 50.00 49.01 98 68-127Benzo(k) fluoranthene 50.00 48.38 97 73-128Benzo(ghi)perylene 50.00 45.66 91 53-138Benzo (a) pyrene 50.00 49.68 99 73-125Benzoic acid 50.00 30.94 62 0-100Benzyl alcohol 50.00 38.50 77 23-142His (2 -chloroethoxy)meth 50.00 42.17 84 45-135His (2-chloroethyl)ether 50.00 41.87 84 51-120His (2-chloroisopropyl) e 50.00 29.02 78 34-137Bis (2-ethylhexyl) phthal 50.00 55.07 110 61-1514-Bromophenyl phenyl et 50.00 40.29 80 70-130Butyl benzyl phthalate 50.00 56.33 112 70-130Carbazole 50.00 44.90 90 37-1564-Ch-loroaniline 50.00 43.59 87 20-1204-Chloro-3-methylphenol 50.00 52.26 104 33-1342 -Chloronaphthalene 50.00 40.99 82 63-1212-Chlorophenol 50.00 38.70 77 17-1344 -Chlorophenyl phenyl e 50.00 47.76 96 70-130Chxysene 50.00 50.94 102 70-124Dibenz (a, h) anthracene 50.00 48.20 96 57-136Dibenzofuran 50.00 45.36 91 64-122

# Column to be used to flag recovery and RPD values with an asterisk* Values outside of QC limits

COMMENTS:

page 1 of 6 FORM III BNA-GCMS

000051



WATER ENF-RM 3 775 242WATE BNAGCMSLABCONTROL SAMAPLE

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE SAMPLE LCS LC-S QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.

Di-n-butyl phthalate 50.00 49.72 99 70-130
1, 2-Dichlorobenzene 50.00 37.13 74 39-101
1, 3-Dichl~orobenzene 50.00 35.65 71 38- 98
1, 4-Dichlorobenzene 50.00 35.81 72 31- 97
3,3' -Dichlorobenzidine 50.00 45.65 91 35-165
2,4-Dichl~orophenol 50.00 43.90 88 13-146
2, 6-Dichlorophenol 50.00 42.00 84 70-130
Diethyl phthalate 50.00 50.04 100 742(
3,3 -Dimethylbenzidine 50.00 5.96 _12* 70-130-)
2,4 -Dimethyphenol 50.00 41.83 45-1
Dimethyl phthalate 50.00 47.00 94 70-130
1, 3-Dinitrobenzene 50.00 54.58 --10.9- --7t1Q3O
4, 6-Dinitro-2-methylphe 50.00 59.21 <::-118* 0-100)
2, 4-Dinitrophenol 50.00 73.94 148 12-182
2, 4-Dinitrotoluene 50.00 59.75 120 34-130
2, 6-Dinitrotoluene 50.00 52.23 104 62-135
Diphenylamine 50.00 41.82 84 76-131
Di-n-octyl phthalate 50.00 47.75 96 70-130
Fluoranthene 50.00 49.32 99 55-135
Fluorene 50.00 51.74 103 66-121
Hexachlorobenzene 50.00 38.39 77 65-133
H-exachlorobutadiene 50.00 36.94 74 50-112
Hexachlorocyclopentadie 50.00 34.81 70 21-141
Hexachloroethane 50.00 35.40 71 37-100
Indeno(1,2,3-cd)pyrene 50.00 46.43 93 57-140
Isophorone 50.00 42.16 84 13-146
2-Methylnaphthalene 50.00 42.12 84 50-124
2-Methylphenol 50.00 40.18 80 48-117

Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 2 of 6 FORM III ENA-GCMS1
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FORM 3775 24 3 WATER BNA-GCMiS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE SAMPLE LCS LS QC.
ADDED CNETAINCONCENTRATION %6 LIMITSCOMPOUND (ug/L) (u/)(ug/L) REC #REC.

3&4-Methylphenol. 50.00 35.56 71 46- 99Naphthalene 50.00 45.58 91 55-1132-Nitroaniline 50.00 51.86 104 63-1293 -Nitroaniline 50.00 68.79-<- 138* 61-1204-Nitroaniline 50.00 6 6. 87'-. 134* 60-2Nitrobenzene 50.00 44.21 BS- 57-122-Nitrophenol 50.00 40.60 81 27-1374-Nitrophenol 50.00 23.00 46 20- 75N-Nitrosodibutylamine 50.00 41.08 82 70-130N-Nitrosodiethylamnine 50.00 37.24 74 70-130N-Nitrosodimethylamine --50.00 25.34 51 30- 96N-Nitrosodi-n-propylami 50.00 39.23 78 70-130Pentachlorophenol 50.00 48.25 96 22-171Phenanthrene 50.00 47.44 95 65-126Phenol 50.00 18.89 38 12- 57Pyrene 50.00 59.99 120 40-149Pyridine 50.00 18.63 37 10- 821,2,4,5-Tetrachlorobenz 50.00 40.85 82 70-1302 ,3 ,4,6-Tetrachlorophen 50.00 50.67 101 70-1301, 2,4-Trichlorobenzene 50.00 38.37 77 29-1162,4, 5-Trichlorophenol 50.00 49.69 99 31-1472,4, 6-Trichlorophenol 50.00 42.73 85 31-1471,3,5, -Trinitrobenzene 50.00 63.92 128 70-130

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 3 of 6 FORM III ENA- GCMS
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FORM 377 24
WATER BNA- GOCS LAB CONTROL SAMPLE7524

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE LCSD LCSD`7
ADDED CONCENTRATION % QC LIMITS

COMPOUND (ug/L) (ug/L) EEC #RPD # RPD REC.

------------------------------------------------------ -123--
Acenaphthyene 50.00 46.52 93 1 20 67-123
Acetophenone 50.00 43.04 86 0 20 70-130
Aniline so.oo 28.44 57 8 20 25-102
Anthracene 50.00 50.17 100 1 20 68-124
Benzidine 50.00 2.46 5* 50* 20 22-127
Benz(a)Anthracene 50.00 52.21 104 3 20 69-125
Benzo(b)fluoranthene 50.00 51.34 103 5 20 68-127
Benzo(k)fluoranthene 50.00 49.71 99 2 20 73-128
Benzo(ghi)perylene 50.00 50.26 100 9 20 53-138
Benzo(a)pyrene 50.00 52.02 104 5 20 73-125
Benzoic acid 50.00 33.37 67 8 20 0-100
Benzyl alcohol 50.00 37.73 75 3 20 23-142
Bis(2-chloroethoxy)meth 50.00 42.68 85 1 20 45-135
Bis(2-chloroethyl)ether 50.00 39.06 78 7 20 51-120
Bis(2-chloroisopropyl)e 50.00 37.54 75 4 20 34-137
Bis(2-ethylhexyl)phthal 50.00 96.56 193* 55* 20 61-151
4-Bromophenyl phenyl et 50.00 41.74 83 4 20 70-130
Butyl benzyl phthalate 50.00 55.73 ill 2 20 70-130
Carbazole 50.00 45.48 91 1 20 37-156
4-Chloroaniline 50.00 40.76 82 6 20 20-120
4-Chloro-3-methylphenol 50.00 53.26 106 2 20 33-134
2-Chloronaphthalene 50.00 40.87 82 0 20 63-121
2-Chlorophenol 50.00 37.77 76 1 20 17-134
4-Chlorophenyl phenyl e 50.00 47.49 95 1 20 70-130
Chrysene 50.00 51.06 102 0 20 70-124
Dibenz(a,h)anthracene 50.00 52.46 105 9 20 57-136
Dibenzofuran 50.00 44.29 88 3 20 64-122

4Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 4 of 6 FORM III BNA- GG'S
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775 245 ; ORM" 3WATER BNA- GCMS LAB CONTROL SAMP"LE

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE LCSD LS
ADDED CONCENTRATION %~ . QC LIMITSCOMPOUND (ug/L) (ug/L) REC #RPD RPD REC.

Di-n-butyl phthalate 50.00 50.63 101 2 20 70-1301,2-Dichlorobenzene 50.00 36.27 72 3 20 39-1011,3-Dichlorobenzene 50.00 35.90 72 1 20 38- 981,4 -Dichlorobenzene 50.00 35.14 70 3 20 31- 973,3'-Dichlorobenzidine 50.00 51.55 103 12 20 35-1652,4-Dichlorophenol 50.00 44.61 89 1 20 13-1462,6-DichJlorophenol 50.00 44.15 88 £ 20 70-130Diethyl phthalate 50.00 49.05 98 2 20 70-1303,3-Dimethylbenzidine 50.00 11.46 23* 63* 20 70-1302..4-Dimethyphenol 50.00 43.88 88 5 20 51-118Dimethyl phthalate 50.00 47.17 94 0 20 70-130l,3-Din~itrobenzene 50.00 55.52 ill 2 20 70-1304,6-Dinitro-2-methylphe 50.00 62.96 126* 6 20 0-1002,4-Dinitrophenol 50.00 76.58 153 3 20 12-1822 ,4-Dinitrotoluene 50.00 58.52 117 2 20 34-1302 ,6-Dinitrotoluene 50.00 53.40 107 3 20 62-135Diphenylamine 50.00 43.45 87 4 20 76-131Di-n-octyl phthalate 50.00 56.61 113 16 20 70-130Fluoranthene 50.00 50.25 100 1 20 55-135Fluorene 50.00 30.35 101 2 20 66-121Hexachlorobenzene 50.00 39.03 78 1 20 65-133Hexachlorobutadiene 50.00 37.01 74 0 20 50-112Hexachlorocyclopentadie 50.00 32.74 65 7 20 21-141H-exachloroethane 50.00 34.53 69 3 20 37-100Indeno(1,2,3-cd)pyrene 50.00 49.81 100 7 20 57-140Isophorone 50.00 42.63 85 1 20 13-1462-Methylnaphthalene 50.00 41.02 82 2 20 50-1242-Methylphenol 50.00 39.51 79 1 20 48-117

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 5 of 6 FORM III BNA-GCMS
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FORM 3 775 246
WATER ENA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05257

Lab Code: Case No.: SAS No.: SDG No.: 9911-451

Matrix Spike - Sample No.: P05257LCS

SPIKE LCS LCSD
ADDED CONCENTRATION % ?6 QC LIMITS

COMPOUND (ug/L) (ug/L) REC #RPD *RPD REC.

3&4-Methylpheflol 50.00 36.25 72 1 20 46- 99
Naphthalene 50.00 44.60 89 2 20 55-113

2-Nitroaniline 50.00 52.47 105 1 20 63-129

3-Nitroan~ilifle 50.00 66.91 134* 3 20 61-120

4-Nitroanilifle 50.00 62.41 125 7 20 60-126

Nitrobenzene 50.00 44.30 89 1 20 57-120

2-Nitrophenol 50.00 42.52 85 5 20 27-137

4-Nitrophenlol 50.00 21.67 43 7 20 20- 75

N-Nitrosodibutylamfifle 50.00 42.23 84 2 20 70-130

N-Nitrosodiethylamfifle 50.00 36.18 72 3 20 70-130 -

N-Nitrosodimethylamfifle 50.00 26.27 52 2 20 30- 96

N-Nitrosodi-fl-propylam~i 50.00 39.42 79 1 20 70-130

Pentachloropheflol 50.00 50.81 102 6 20 22-171

Phenanthrene 50.00 49.28 98 3 20 65-126

Phenol 50.00 18.37 37 3 20 12- 57

Pyrene 50.00 53.10 106 12 20 40-149

Pyridine 50.00 22.18 44 17 20 10- 82

1,2,4,5-Tetrachlorobeflz 50.00 42.12 84 2 20 70-130

2,3,4,6-Tetrachlorophen 50.00 50.87 102 1 20 70-130

1,2,4 -Trichlorobeflzefle 50.00 38.08 76 1 20 29-116

2,4,5-Trichloropheflol 50.00 49.10 98 1 20 31-147

2,4,6-Trichloropheflol 50.00 42.87 86 1 20 31-147

1,3,5,-Trinitrobeflzefle 50.00 60.39 121 6 20 70-130

Column to be used to flag recovery and RIPD values with an asterisk
*Values outside of QC limits

RPD: 3 out of 79 outside limits
Spike Recovery: 10 out of 158 outside limits

COMMENTS:

page 6 of 6 FORM III BNA-GCMS

o000 5 63



775 247W INTRMATIONAL
TDCHNOLOGY ~~~~~Chemical Analytical Data

ReviewIEvnluafionIValidatio n

Tvpe Prlmia Y C Final Date Received: __________ proj

'roject Name: (K) , - t :3~ (D ,•' AnalysisMethod 0 /

Laboratory: r:C: V-C Lab Prcjec/JCas

Sample Number(s): - -S S/fU Q qF T - /EF - /7

Evaluated Br C DKycDc-c< Dare Evaluatedt / A /co :

D~amPackic Dclivenrblcs Requiremnent r 01-13 Minimum L4'•I10- Standard - [-OHM-Maximum

[ ] Otherplease descri'be

Quality Control Deliverzbles Required Received Passed Failed
PQL, MDL, RW, etc meets DQOs
Comment:

Holding Times
Comment

Sample Condition (preservatives. containers. tempcranirc.cew)/ICase Namrnve X
C-Ment

~Lurvgare Recoveries X
Comment:

Lab Control Sample Recoveries -x
CoMMen c= tc~~. t j~-s- VCA

PsA , ;
Lab Control Sample Duplicate or Ocher Splce Recoveries X
Comment:

Lab Control Sample Duplicate or Other Labormtory Duplicate RPD X
Comment

~, -1:i 1 (-2~L)~i-5./-.- ~ DL~-g/
Nlaotri Spike Recoveries X
Comment:/o. ~ AVa-, Ia' rc1

rv'te d ST-C g=f-r--o, 9 -For cj G--HL Vo .vc
Matix Spike Duplicate Recoveries x
ZoMmecnt 7 A '-, a- WC CF

latris Spike / Nicrix Spike Duplicate R.PD x
Ormient

.babonr-orv Blanks (al ehojnniet)XI -

Comment: V Ls ~ /Qt~t a--'% -fc c

Blanks (-,:D. ec--r rinsawc. ambient. m--r:x) g x
,jrnment:



175 248
Data Validation Level III

FIELD DUPLICATES RPD = [orig-dup] x 100
orig + dupl2

________________ _________________ ______ ~~~Report No.: 801370

Origina I Duplicate
Analyte Sample lD Result Sample ID Result RPD

pH ST-EFF-019 5.9 ST-EFF-117 . 5.7 3
Barium 0.099 ________ 0.097 2

Calcium 20.1 _______ 19.8 2
Iron _ _ _ _ _ _ _ _ _ _ 0.019 0.015 24

Potassium 0.84 0.764 9
Magnesium __________ 10.3 10.2 1

Manganese __________ 0.007 0.007 0

Sodium 23.1 21.8 6
Zinc __________ 0.047 0.045 4

Carbon tetrachloride 1.18 _______ 0.81 37
Chloroform _ _ _ _ _ _ _ _ _ 8.81 _ _ _ _ _ _ 6.4 32 *

1,1 -Dichloroethane _ _ _ _ _ _ _ _ _ _ 0.49 __ _ _ _ _ _ _<1, NC
1,1 -Dichloroethene __________ 15.7 10.2 42

trans-i1,2-Dichloroethene 12.6 ________ 8.39 40 k
1,1 ,2,2-Tetrachloroethane 137 ________ 144 -5

Tetrachloroethene 19.1 ________ 14.2 29
1,1,1-Trichloroethane 0.61 0.43 35
1,1 ,2-Trichloroethane __ _ _ _ _ _ _ _ _ _ _0.89 _ _ _ _ _ _ _ <1 NC

Trichloroethene ___________ 174 135 25
cis-1,2-Dichloroethene ____________47 32.5 36
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ENVIRONMENTAL TESTING & CONSULTING, INC.
2924 Walnut Grove Road * Memphis, TN 38111 * (901)8327-2750 *FAX (901) 327-6334E9 1I iI Founded 1972

December 22, 1999

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 63043

Ref: Analytical Testing
ETC Order # 9912495
Proj ect Description Memphis Depot Dunn Field

Dunnfield System O&M

The above referenced project has been analyzed per your
instructions. The analyses were performed in accordance with
Standard Methods 17th/lath Edition; The Solid Waste Manual
SW-846; EPA Methods for the Analysis of Water and Wastes and/or
40 CFR part 136.

The results are shown on the attached analysis sheet (s).

Please do not hesitate to contact our office if you have any
questions.

Nathan A. Pera, IV
Chief Executive Officer

rt
Attachment

SVEMHDDMT

Certifications

Tennessee #TN02027 Mississippi
Arkansas Oklahoma #9311
Alabama #40730 Virginia #00106
Kentucky #9004 7 Washington #C248
North Car-olina #415 US Army Corps off Engineers
South Carolina #84 002002
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Environmental Testing & Consulting, Inc.
Data Quaflfers for Organic Reporting

Within the attached report, some analytical data may be reported as "Qualified Data' as indicated by
a "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that may
be associated with this report.

Q ~Surrogate Recovery Outside QC Uimits

J Estimated Value. Presence of the compound was confirmed but less than the

_____________reported detection limit.

E Concentration exceeds the established method calibration range but is within

____________the working range of the instrument.

B Analyte detected in the associated Method Blank.

U _ Reported result was unconfirmed. Refer to Case Narrative.

N _ Non-Compliance Report associated with this sample or project.

C Result reported from CC/MS confirmation analysis.

M Result reported represents a mininunm value. Refer to Case Narrative.

NC ~Result reported from Primary Column. Result did not confirm.
* ~~QC Data (percent recovery/RPD for a particular analyte was outside QC Llinits)

Revision 01/97 Dataqual.XLS

000001
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UHUIN~~~nNATIONAL ~~Chemical Analytical Data

LLZ CORPORATION ~~~ReviewlEvaluationNalidation

Tve: ( ]Prelirninay [I ~Final Date Received: J....2.L Projea Number. 2 C_77 3 7

eject Name: V> 7-n Anzlvsis,%ethod: Vc)4 rS-voA m e Is

torarory: Li tO ~~~~~~~~~Lab Projed/jCasc Number .C) C) 0 CC

,ample Number(s): _S T C- rf~ - 0Da 0 TdS

-.valuatedBr. 3 et Yc ~ ~ IDatetEvahmtet. //Q2CXO0

'-an Package Dcliverables Requirement: LY 6 HM Minimum ( 3010 Standard f3Owvj Maximum.

;3Other, please describe

Quality Control DeliverableS ~~Required FReceived Pa2ssed Fie

PQL, MDL. RI., etc meets DQO3
Comment

Holding Times
Comment

Sample Condition (preservatives. contaimntis tcrnpenaflie, etc) ICase artv

Z-.og~ate Recoveries X

Comment c' n I u-> V A S'r.o-- X(-6o- rQec~tar~;--

La Ch ontol Samplec Recoveries -x
Comment 2) Atk \yeA) r~ (

Lab Cnc'lSam-ple Dupliic=l or Other Spike RecoveriesX

Comment: pr/4

Lab Control Sample Duplicate or Other Laboratory Duplicate RPD X

omment 1 rf

.vtatrix Spike Recoveries x

Mat crix: Spike Duliae: Recoveriesx

Comment9 C L -

jatrix Spike / Matrix Spike Duplicate KPD x
:omment

-Labon~toi~Blanks (daily i'-thod'. instrument) x
'orment: i,, s-A2--~ ft 77

* i Blank mn. cprt rinsare. mrbiflt. M- nx)x



775 252-
ENVIRONMENTAL TESTING & CONSULTING, INC.E ~~~E it- ~~~2924 Walnut Grove Road *Memphis, TN 38111 * (901) 327-2750 *FAX (901) 327-6334

n u ~~~~~~~~~~~~~~~g Found~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~d 1972~~~~~~~~~~~~~~~~~~~~~~~~~~t

January 13, 2000

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 63043

Ref: Analytical Testing
ETC Order # 0001169
Project Description Memphis Depot Dunnfield

Project # Memphis Defense Depot

The above referenced project has been analyzed per your
instructions. The analyses were performed in our laboratory
in accordance with Standard Methods l7th/l8th Edition; The Solid
Waste Manual SW-846; EPA Methods for the Analysis of Water
and Wastes and/or 40 CFR part 136.

The results are shown on the attached analysis sheet(s).

Please do not hesitate to contact our office if you have any
questions.

ce~r~el

Cleter D. Sheibel
Project Manager

rt

Attachment

SVEMHDMT
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Environmental Testing & Consulting, Inc.

Data Qualifiers for organic Reporting

Within the attached report, some analytical data may be reported as 'Qualified Data" as indicated by

a "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that may

be associated with this report.

Q Surrogate Recovery Outside QC Limits

J ~~Estimated Value. Presence of thecononwacnfrebulsstnth

reported detection limit.

E Concentration exceeds the established method calibration range but is within

the working range of the instrument

B A lyedtteinteascaeMehd Blank.

u Rpre eutwsucnimd Refer to Case Narrative.

N Non-Compliance Report assoiciated wihtssa leo rjc.

C Result reported from GCIMS confirmation analysis.

M Result reported represents a minimum value. Refer to Case Narrative.

NC Rslreoed from Primary Column. Result did not confirm.

* QCData ercet reover/RP fora ariculr anlytewasoutside QC Limits)

Rcevi~sion 0 1/97 Dtat~qual. X U-S

ooOOOI
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Environmental Testing & Consulting, Inc.

Login
Chail-of..Custody

000002
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Eniounna Testing & Consulting, Inc.
Cooler Receipt Form

LTMS# 0001-169Date Received 1/10/00 
Proj ect Mphs. Dpt_Date/Time Chec-ked In 

C Atrwnfi-eld Syst. _Carrier/Bill# -Hand-~Delivered_______ 
BytC- ap

1. Custody eas/ocation-NA 
No

2. Samples are non-radioactive?- 
Yes

3. Chain of Custody in plastic? 
Yes

4. Temperature at receipt (ok = 4 ± 2 0C)-<4oC OK
5. Ice & Packing-Loose Ice,Bubble Wrap Yes

6. Chain of Custody filled out properly? Yes

7. All containers in separate bags? Yes

B. Sample containers intact? 
Yes

9. Label(s) complete and in good condition? Yes

10. Label(s) agree with Chain of Custody? Yes

11. Correct containers used? 
Yes

12. Sufficient sample? 
Yes

13. VOA vials bubble-free (H20) or no head space (soil)? Yes

14. Preservation OK? TM pH - ; TRFH pH___ TOC pH- YesTOX pH_ CN pH-; NIP pH_ Other pH_

Comments

*Valdate Dat andTimeof SmpleRecepto(DT0R
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ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ANALYTICA~L SUMMARY TABLE

-ent Name Sverdrup Corporation
Ite ID Memphis Depot Dunnfield

flunnfield System O&M

TC

antnle ID Fi~eld ID Matrix Method Method Descrintion

J00116901 ST-EFFO020 AQUEOUS 2 00. 7 Silver

000116901 ST-EFF-020 AQUEOUS 200. 7 Aluminum

000116901 ST-EFFO020 AQUEOUS 206 .2 Arsenic

000116901 ST-EFF-020 AQUEOUS 82700 GC/MS Base/Neutral & Acid

000116901 ST-EFF-020 AQUEOUS 200.7 Barium

000116901 ST-EFF-020 AQUEOUS 2 00 .7 Beryllium

000116901 ST-EFF-020 AQUEOUS 200.7 Calcium

000116901 ST-EFF-020 AQUEOUS 200.7 Cadmium

000116901 ST-EFF-020 AQUEOUS 200.7 Cobalt

000116901 ST-EFFO020 AQUEOUS 200.7 Chromium

000116901 ST-EFFO020 AQUEOUS 200.7 Copper

000116901 ST-EFF-020 AQUEOUS 200.7 Iron

000116901 ST-EFF-020 AQUEOUS 245.1 Mercury

000116901 ST-EFF-020 AQUEOUS 200.7 Potassium

000116901 ST-EFFO020 AQUEOUS 200.7 magnesium

000116901 ST-EFFO020 AQUEOUS 200.7 Manganese

000116901 ST-EFFO020 AQUEOUS 2 00 .7 Sodium

000116901 ST-EFF-020 AQUEOUS 200.7 Nickel

000116901 ST-EFFO020 AQUEOUS 200.7 Lead

000116901 ST-EFF-020 AQUEOUS 200.7 Antimony

000116901 ST-EFFO020 AQUEOUS 200.7 Selenium

't.116901 ST-EFF-020 AQUEOUS 200.7 Thallium

16901 ST-EFF-020 AQUEOUS 8260B GC/MS Volatile Organics

~..116901 ST-EFF-020 AQUEOUS 200.7 Vanadium

300116901 ST-EFF-020 AQUEOUS 200.7 Zinc

000116902 Trip Blank AQUEOUS 8260B GC/MS Volatile Organics

ooOOOS
)'age I.
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Environmnental Testing & Consulting, Inc.

Sample Reports

0000
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ENVIRONMENTAL TESTING &t CONSULTING., INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHIEET

4ent Name Sverdrup Corporation Project#
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

ite ID Memphis Depot Dunnfield
Dunnfieid System O&M

late Arrived 01/10/00
:TC Order Number 0001169

2TC Lab ID 0001169-01 Matrix :AQUEOUJS

Sample ID: ST-EFF-O2O Sample Date :01/10/00

DETECTION TIME DATE

TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

mercury Digestion Batch V6-AQ-24 NR 245.1

metals Digestion Batch V18-AQ-44 TB 3030K

;ilver <0. 009 mg/L. 0.009 1255 01/11/00 SR 200.7

.luminum <0. 060 mg/I. 0.060 1255 01/11/00 SE 200.7

trsenic <0.003 mg/L 0 .003 0904 01/11/00 JF 206.2

Barium 0.099 mg/L. 0.003 1255 01/11/00 SE 200.7

r 'ilium <0.002 mg/L. 0.002 1255 01/11/00 SE 200.7

ium 19.9 mg/I. 0.015 1255 01/11/00 Sn 200.7

7aamium <0.005 mg/L. 0.005 1255 0i/1i/00 SE 200.7

:obalt <0. 009 mg/I. 0.009 1255 01/11/00 Sn 200.7

:hromium <0.009 mg/I. 0.009 1255 01/11/00 SE 200.7

Copper <0.008 mg/I. 0.008 1255 01/11/00 SE 200.7

Iron 0.021 mg/I. 0.009 1255 01/11/00 SE 200.7

Mercury <0.0002 mg/I. 0 .0002 1351 01/12/00 'NR 245.1

Potassium 0.752 mg/L. 0.250 1255 01/11/00 SE 200.7

Magnesium 10.6 mg/I. 0.040 1255 01/11/00 SE 200.7

Manganese <0.003 mg/I. 0.003 1255 01/11/00 Sn 200.7

Sodium 22.8 mg/I. 0.050 1255 01/11/00 SE 200.7

Nickel <0.020 mg/L 0.020 1255 01/11/00 SH 200.7

Lead <0.060 mg/I. 0.060 1255 01/11/00 SE 200.7

Antimony <0.040 mg/I. 0.040 1255 01/11/00 SE 200.7

Selenium <0.100 mg/L 0.100 1255 01/11/00 .SE 200.7

Thallium <0.065 mg/I. 0.065 125S 01/11/00 SH 200.7

vanadium <0.010 mg/I. 0.010 1255 01/11/00 SE 200.7

~inc 0.038 mg/I. 0.010 1255 01/11/00 SE 200.7

(AS ~~~~~~~~~~~ooooO?



775 260 ENVIRONMENTAL TESTING &r CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation ProjectMemphis Defense Depot FID#
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID Memphis Depot Dunnfield
Dunnfieljd System O&M

Date Arrived 01/10/00
ETC Order Number 0001169

ETC Lab ID 0001169-01 
Matrix :AQUJEOUSSample ID: ST-EFF-020 
Sample Date :01110100

DETECTION DATE DATE
TEST 

RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
GC/MS Volatile Organics 

8260H
QC Batch 

V101101o ug/L 
11/0LAcetone 

ND ug/L 20.0Benzene 
ND ug/L . 1.00Bromodichloromethane 
ND ug/L 1.00Bromoform 
ND ug/L 1.00Bromomethane 
ND ug/L 1.00Carbon Disulfide 
ND ug/LY 1.00Carbon Tetrachloride 

1.14 ug/L 1.00Chlorobenzene 
ND ug/L 1.00Chlorodibromomethane 
ND ug/L 1.00Chloroethane 
ND ug/xL 1.00Chloroform 

8.34 uag/L. 1.00Chloromethane 
ND uag/L 1.00l,l-Dichloroethane 
ND ug/L 1.001,2 -Dichloroethane 
ND ug/L 1.001,1-Dichloroethene 

14.7 ugh. 1.00trans-1, 2 -Dichloroethene 13.4 ug/L 1.001,2 -Dichloropropane 
ND uag/L. 1.00cis-1,3-Dichloropropene 
ND uag/L, 1.00trans-1,3-Dichloropropene 
ND uag/L, 1.00Ethylbenzene 
ND uag/L. 1.002-Hexanone (MBRc) ND uag/L. 5.004 -Methyl-2-pentanone (MIBIC) ND uag/L, 5.002 -Butanone (MEK) ND uag/L. 20.0Methylene Chloride ND uag/L, 5.00Styrene 
ND uag/L, 1.001,1,2, 2 -Tetrachloroethane 

218 ug/L. 1.00Tetrachioroethene 
17.7 uag/L. 1.00Toluene 
ND uag/L, 1.001,1,1-Trichloroethane 
ND uag/L. 1.00i,l,2 -Trichloroethane 
ND uag/L. 1.00Trichloroethene 

189 uag/L. 1.00Vinyl Acetate 
N gL2.Vinyl Chloride 
ND uag/. 20.00o-Xylenes ~~~~~ND tag/L 1.00m-Xylenes 
ND uag/L. 1.00p-Xylenes 
ND uag/L. 1.00

cis.-l,2 -Dichloroethene 
48.0 uag/L. 1.00

52 - T o l u e n e - d a Se ~ ~~ ~ ~ ~ ~~11 2

JABO~RATOYMAAE ND - Not Detected 
000
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FORM 1 CLIENT SAMPLE NO.

VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS 00-6-

Lab Name: ETC,INC. Contract: _ _____

Lab code: Case No.: SAS No.: sDG No.: 0001-169

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol:. 10.00 (g/mL) MLff Lab File ID: 0601004

Level: (low/med) LOW Date Received: _ __

% moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (am) Dilution Factor: 1.0

Soil Extract Volume:_____(Ut) soil Aliquot Volume: ____(Ut)

CONCENTRATION UNITS:

Number TICS found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

---------------------------------------
1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

13. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

is. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

219. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

220. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC

ooOOO9



775 262 ENVIRONMENTAL TESTING &x CONSULTING, INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750ORGANIC ANALYSIS DATiA SHEET

Client Name Sverdrup CorporationPrjc
Memphis Defense Depot Proec #13723 Riverport Drive EIMaryland Heights, MO 63043

Site ID Memphis Depot Dunnfiela
DunnfieJld System O&M

Date Arrived 01/10/00
ETC Order Number O001169

ETC Lab ID 0001169-01 
Matrix :AQUJEOUSSample ID: ST-EFF-020-DIL 
Sample Date :01/10/00

DETECTION DATE DATETEST 
RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHODGC/MS volatile organics 

8260B

01/11/00 LSAcetone 
ND ug/L 1000Benzene 
ND ug/L 50.0Bromodichloromethane 
ND ug/L 50.0Bromoform 
ND ug/L 50.0Bromomethane 
ND ug/L 50.0Carbon Disulfide 
ND ug/L 50.0Carbon Tetrachloride 
ND ug/L 50.0Chlorobenzene 
N gL5.Chlorodibromnomethan 
NDug/ 50.0Chloroethane 
ND ug/L 50.0Chloroform 
ND ug/L 50.0Chloromethane 
ND ug/L 50.0l,l-Dichlorcethane 
ND ug/L 50.01,2 -Dichloroethane 
ND ug/L 50.01,1 -Dichloroethene 
N gL5.trans-1,2-Dichloroethene 
ND ug/L 50.01,2-DichloropropaneND 

ug/L 50.0Cis12 -Dichloropropene 
ND ug/L 50.0

trans-1a3-Di~chloropropene 
ND ug/L 50.0Ethylbenzene 
ND ug/L 50.02-Hexanone (MRK) ND ug/L 2504-Methyl-2-pentanone Cl'4B1C) ND ug/L 2502-Butanone (MEK) N gL 10Methylene Chloride ND Ug/L 1500S tyrene 
ND ug/L 50.01ul,2 ,2-Tetrachloroethane 
260 ug/L 50.0Tetrachloroethene 
ND ug/L 50.0Toluene 
ND ug/L 50.01i,1,1-Trichloroethane 
ND ug/L 50.0lil,2-Trichloroethane 
ND ug/L 50.0Trichloroethene 
N gL5.Vinyl Acetate 
ND ug/L 50.0Vinyl Chloride 

1Du/ 000o-Xylenes ~~~ND ug/L 50.0m-Xylenes 
ND ug/L 50.0p-Xylenes 
ND ughL 50.0

cis-1,2-Dichloroethene 
ND ug/L 50.0

S2 - Toluene-da 85 Q 86 ~~~~~112

C _',!> ~~~~~~~~~~ ~00001.0ABfORFAToRY ~MANAG~ER NDl Not Detected
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FORM 1 AA HE CLIENT SAMPLE NO.

VOA-GCMS ORGANICS ANALYSIS DT 1E ______

TENTATIVELY IDENTIFIED COMPOUNDS 0001-169-1

Lab Name: ETC,INC. Contract: I_______

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER 
Lab Sample ID:

Sample wt/vol: 10.00 (gmln) ML Lab File ID:, 0701005

Level: (low/med) LOW DateReceved

%Moisture: not dec. _____Date 
Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 50.0

Soil Extract Volume: (Ut) soil Aliquot volume: _____(ut)

CONCENTRATION UNITS:

Number TICs found: 0 
(ug/L or ug/Kg) ug/L

CAS NUBRCOMPOUND NNERT EST.CO. 0

4.~~-------------------------------------------
1. __________

2. _____________

:3. ______ ______________

40. __________

12. __________

13. ______ 

____

10. ______________

14. _ __ _ __ _

16. _ _ _ __ _ _

17. ________________

18. _____ _

19. _______________

20. _____ _

21. __________ FORM I VOA__ CMS-TIC

22. __________________________0000i_



775 264 ENVIRONMENTAL TESTING &z CONSULTING, INC.2924 Walnut Grove Road - M~emphis, TN 38111 - (901)327-2750ORGANICJ ANALYSIS DATA SREET

Client Name SverdruP CorporationMemphis Defense Depot 
Project #

13723 Riverport Drive 
FID #Maryland Heights, MO 63043

Site ID Memphis Depot Dunnfiead
Dunnfield System O&p4

Date Arrived 01/10o/00
ETC Order Number 0001169q
ETC Lab ID 0001169.02 

Mti

Sample ID: Trip Blank 
Marx :QUEOUjS
Sample Date :01/10/1%

TEST~~~~~~~~~~DEE oRESULT UNITS LIMIT 
DXRC~ ATEYgJ l

IC/Ms volatile orsanics820
QC Hatch 

V8260B
0111coi

A ceton e 
V 1 1 1 1 u g/ Li1 

1 / 0 L
Benzene 

~~~~ND ughL 20.0
Hromodichloromethan 

ND us/L 1.00
Bromofora 

ND Ug/L, 1.00
Bromomethane 

N UgL1.00carbon Dilsulfide 
ND ug/L .0

carbon Tetrachloride 
ND Uyr/L .0

Chlorobenzene 

ND Us/i 1.00
Chilorodibromomethan 

ND Ug/L 1.00
Chioroethane 

ND us/i 1.00
Chloroform 

ND us/i 1.00
Chioromethane 

ND ug/L .0
lIlI.DichloroethanND 

gL 1.00
1,2 -Dichflcroethan 

ND us/i 1.00
ltlflichloroethene 

ND ug/L, 1.00
trans-1,2.DichloreheeND 

Us/L 1.00
1,2-DichlropropaneND 

Ug/L 
1.00

iS1,3-DfichloroopropneND 

us/IL 1.00
tras-1 3-Dichloropr 

eeND 
Ug/L 1.00

Etrhysi3Dich 

ND ug/i 1.00
2-Hexanone (mHIC) 

ND ug/L 1.00
4-M[ethnyol..2-pentanne(MInK) 

N ugL5.00
2 Butsioe (MEX) 

ND us/L 
0

Methylene Chloride 
NDU/L20Styrene 

~~~~ND ughL 5.oo
StNDruneL1.00
l,1,2,2-Tetrachloroethan 

ND ug/L
TetrachloroethenNeu/ 

1.00
Toluene 

ND ug/i, 1.00
l1,1,Trichloroethn 

NID ug/L. 1.00
l,1,2-TrichloroethneN 

gL10

Trichioroethene 

ND ug/i 1.00
Vinyl Acetate 

ND ug/L. 1.Oo

Vinyl chloride 
ND ug/L 20.0

O-Xylenes 
ND ug/L 1.00

M-Xylenes 
~~~ND us/L 1.00

m-Xyaenes 
ND us/L. 1.00

Pi-Xylenes orethneND 
ug/L 1.00

0 iS~~l2..Dich1 
ND u s/ i 1. ooUrroate Sadard 

%Recover 
CLmt- T~~lU~nC..le 

108 ~--L~mts
95 86 ~ ~~~112

L~OPATORY MANAGER 
ND -Not Detecteda001



FORM 1 CLIENT SA 2?PLE NO2.6
VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS 00-6-

Lab Name: ETC,INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) MVL Lab Pile ID: 0501003

Level: (low/med) LOW Date Received: _ __

%k Moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

soil Extract volume:_____(uL) soil Aliquot Volume: ____(uL)

CONCENTRATION UNITS:

Number TICS found: 0 (ug/L or ug/Kg) ug/L

CAS NUMB~ER COMPOUND NAME RT EST. CONC. Q

1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. __________________ ______ __

6._________________________ ______ __

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

90. ______ ______________ ___________ __

10. ________________________________

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12. ________________________________

13. ________________________________

14. ________________________________

1 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

16. _______________________________________

1 7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. __________________ ______ __

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20. _______________________________________

221. ______ ______________ ___________ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23. _______ ________________ ____ ___________

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

26. _______________________________________

FORM I VOA-GCMS-TIC

000013



775 -266 ENVIRONMENTAL TESTING &x CONSULTING., INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project #
Memphis Defense Depot FID ft
13723 Riverport Drive
Maryland Heights, MO 63043

Site TD Memphis Depot Dunnfield
Dunnfield System O&M

Date Arrived 01/10/00
ETC Order Number 0001169

ETC Lab ID 0001169-01 Matrix :AQUEOUSSample ID: ST..EFF-020 Sample Date :01110100

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

SC/MS Base/Neutral & Acid820

01/11/00 01/12/00 PFQC Batch P05882 ug/L
Acenaphthene ND ug/L 2.00
Acenaphthylene ND ug/L 2.00
Anthracene ND ug/L 2.00
Benzo (a) anthracene ND ug/L 2.00
flenzo(b)fluoranthene ND ug/L 2.00
Benzo(k)fl~uoranthene ND ug/L 2.00
Benzo(g,h,i)perylene ND ug/L 2.00
Benzo(a)pyrene ND ug/L 2.00
Benzoic Acid ND ug/L 50.0
Benzyl Alcohol ND ug/L 10.0
Bis(2-chloroethoxy)methane ND ug/L 5.00
flis(2-chlcroethyl)ether ND ug/L 5.00
Bis (2-chloroisopropyl) ether ND ug/L 5.00
Bis(2-ethylhexyl)phthalate ND ug/L 10.0
4-Bromophenyl phenyl. ether ND ug/L 5.00
Butyl benzyl phthalate ND ug/L 5.00
4-Chloroaniline ND ug/L 5.00
2-Chloronaphthalene ND ug/L 5.00
4-Chloro-3 -methyiphenol ND ug/L 5.00
2-Chlorophenol ND ug/L 5.00
4-Chlorophenyl phenyl ether ND ug/L 5.00
Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00
Dibenzofuran ND ug/L 5.00
Di-n-butyl. phthalate ND ug/L 5.00
1,2-Dichlorobenzene ND ug/L 5.00
1,3-Dichlorobenzene ND ug/L 5.00
1.4-Dichlorobenzene ND ug/L 5.00
3,31t-Dicblorobenzidine ND ug/L 10.0
2,4-Dichlorophenol. ND ug/L 5.00
2,6-Dichlorophenol ND ug/L 5.00
Diethyl phthalate ND ug/L 5.00
2,4-Dimethylphenol ND ug/L S. 00
flirethyl phthalate ND ug/L 5.00
4, 6-Dinitro-2 -methyiphenol ND ug/rL 10.0
2,4-Dinitrophenol ND ug/L 50.02 ,4-Dinitrotoluene ND ug/L S. 00
2,G-Dinitrotol~uene ND ug/L 5.00
Di-n-octyl phthalate ND ug/rL 5.00
Fluoranthene ND ug/rL 2.00
Fluorene ND ug/L 2.00
Hexachlorobenzene ND ug/L 5.00

'lABORATORY MANAGER ND Not Detected 001



775 267
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

,ent Name Sverdrup Corporation Project#
Memphis Defense Depot FID#
13723 Riverport Drive
Maryland Heights, MO 63043

ite ID Memphis Depot Dunnfield
DunnfieJld System O&M

late Arrived 01/10/00
TC Order Number 0001169

~TC Lab ID 0001169-01 Matrix :AQUEOUS

;ample ID: ST-EFF-020 Sample Date :01/10/00

DETECTION DATE DATE

rEST ~~~~~RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

3C/MS Base/Neutral & Acid 011/0 0/20 F8270C

Hexachlorobutadiefle ND ng/L 5.00

Hexachlorocyclopefltadiefle ND ugfL 5.00

Hexachloroethafle ND ug/L 5.00

Indeno(1,2,3-Cd)pyrefle ND ug/L 2.00

Isophorone ND ug/L 5.00

2-Methyflnaphtha1lfle ND ug/L 2.00

2.-Methylpheflol (o-cresoJl) ND Ug/L 5.00

-Methylpheflol (rn-cresol) ND ug/L 5.00

Methyipheflol (p-cresol) ND ug/L 5.00

*.4aphthalene ND ug/L 2.00

Nitrobeflzefle ND ug/L 5.00

2-Nitroanlilifle ND ug/L 5.00

3-Nitroanilifle ND ug/L 10.0

4-Nitroanilifle ND ug/L 5.00

2.-Nitropheflol ND ug/L 5.00

4-Nitrophenolo ND ug/L 5.00

N-NitrosodiphenylYamifle ND ug/L 5.00

N-Nitrosodipropylamifle ND ug/L 5.00

Pentachloropheflol ND ug/L 10.0

Phenanthrefle ND ug/L 2.00

Phenol ND ug/L 5.00

Pyrene ND ug/L 2.00

1,2,4-Trichlorobeflzefl ND ug/L 5.00

2,4,5-Trichlorphenlol ND ug/L 5.00

2,4,6-Trichloropheflol ND ug/L 5.00

arrogate Standard ~% Recovery OC Limits
S1 - Nitrobenzefle-d 88 29 110

52 - 2.-Fluorobipheflyl 75 38 107

r3- 4-Terphenyly-dI4 110 33 122

,4- Phenol-dE 33 7 58

35- 2,4,6-Tribromophenlol 86 16 138

S6 - 2-FluorophenolO 43 8 88

777~~~~ ~ ,Tr)- VN-~ fet~ected oOt



775 268 BNA-GavMS ORGANICS ANLYISDAT A SHEET CLIENT SAMPLE No.
Lab ame:ETC. TENTATIVELY IDENTIFIEDCMPUD 

---------LabNam: ECINC. 
Contract: 00-6-

Lab Code: Case No.: SAJS No.: SDG No.: 0001-169
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/voJl: 1000 (g/mL) ML Lab File ID: 0601006
Level: (Jlow/med) Low 

Date Received:
%Moisture: decanted: (Y/N)__ Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 01/12/00
Injection Volume: 1.0(uL) Dilution Factor: i.o
GPC Cleanup: (YIN) N pH: 7.0

Number TI~s found: 7 CONCENTRATION UNITS:Number TI~s found: 7 (Ug/L or ug/Kg) ug/L

CAS NUMB ER CMaN NAME EST. CONC. Q
1. 127-18-4 ---------------------------------------------- 

33------
2. 692-47-7 3-HEXENQE, 2,,54.06AMT~ 

5.47 NJ3. 19780-60-0 3-THL24.30-1HPTN 
12.10 NJ4. 79-34-5 EHNl,2,2-TETRpACH~~LOQ. 

4.3 63.08 N5. 584-94-1 HXE,23DIMETH'YLjy-.43 
.1N6. 56-75-3 PENTAE, 2,,4-TRI~METHYL. 4.49 4.67 NJ7. 2207-03-6 ~ZH~q 1,3-DIMErIHJJ.. 4.51 9.58 NJ8. _ _ _ _ _ _

Io.

10.~

13.~
14.~

17.~
18.~
19. _ _ _ __ _ _

20.~

21. ~ ~ ~ ~ ~ OM N-GM-I

22. _____________~~~~0001



775 269

Environmental Testing & Consulting, Inc.

Quality Control Reports
Level III

Metals (ICP/GFAA/CV)

000017



775 270 ENVIRONMENTAL TESTING AND CONSULTING, INC.
CASE NARRATIVE

METALS - AQUEOUS
Client Name Sverdrup Corporation
Project Name Memphis Depot Dunnfield

ETC Order# 0001-169

HOLDING TIMES

QC Batch(s) for this order ICPIGFAA VI 8-AQ-44
Mercury V6-AQ-24

Sample Analysis All samples digested and analyzed within 180 days of collection.
Mercury Analysis All samples analyzed within 28 days of collection.

CALIBRATION

Initial Calibration -All criteria met.
Continuing Calibration All criteria met.

SAMPLE ANALYSIS

Instrumentation:Then-mo Jarrell Ash Enviro-I ICP
Varian 640Z Zeeman Graphite Furnace
Perkin Elmer 5 100ZL Graphite Furnace
Perkin Elmer 6000 Graphite Furnace
Thermo Jarrell Ash AA-Scan 4 Graphite Furnace
CETAC M-6000A Mercury Analyzer

Dilutions Required No dilutions required.

QUALITY CONTROL

0001-169.MQCBLANKj
Method Blank
V18-AQ-44BLK lCP/GFAA Metals
V6-AQ-24BLK Mercury

No analytes detected in the Method Blank

OOO1-169.MQCLCS
Laboratorv Control Sample(s)
VlS-AQ-44LCS ICP/GFAA Metals
V6-AQ-24LCS Mercury

All criteria met.

OOO1-169.MQCMSMSD
Matrix Spike / Matrix Spike DUD) -TCP Metals
0001-169-01 RPD All analytes within QC limits.
ST-EFF-020 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

oo,0018



775 2 71
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
METALS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Dunnfield

ETC Order# 0001-169

QUALITY CONTROL

Matrix Spike / Matrix Spike Dup - Graphite Metals
000 1-169-01 RPD All analytes within QC limits.
ST-EFF-020 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Matrix Spike / Matrix Spike Dun - H
0001-169-0 1 RPD All analytes within QC limits.
ST-EFF-020 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Dilution Test Dilution result must agree within 10% of original result when sample is
diluted by a factor of 5.

Post Digestion Spike Recovery must be +1-15% of expected value.

Project Manager 00001-9



y5272

WATER METHOD BLANK
METALS

Lab Name Environmental Testing and Consulting, Inc
QC BatchLaboratory ID ICP/GFMA Metals V18-AQ-44 BLK V1 8-AQ-44

Laboratory ID Mercury V6-AQ-24 ELK V6-AQ-24

Date Sample Prepared -01/11/00 ICP/GFAA Metals
01/12/00 Mercury

DUetection
Concentration Limit Date

Metals ~~mg/L mg/L Analyzed Method

Silver ~~ND 0.009 01/11/00 200.7
Auminum ND 0-.0-60 01/1 1/00 200.7
Areni ND 0.003 01/11/00 206.2.

Barium ND 0.003 01/11/00 200.71
Beryllium ND 0.002 01/11/00 200.71
Calcium ND 0.015 01/11/00 200.71
Cadmium ND 0.005 01/11/00 200.71
Cobalt ND 0.009 01/11/00 200.7
Chromium ND 0.009 01/11/00 200.71
Copper ND 0.008 01/111/00 200.7
Iron ND 0.009 01/11/00 200.7
Potassium ND 0.250 01/11/00 200.7
Magnesium ND 0.040 01/11/00 200.7
Manganese ND -0.003 01/11/00 200.7
Sodium ND0.050 01/11/00 200.7
Nickel ND 0.020 01/11/00' 200.7
Lead ND 0.060 01/11/00 200.71
Antimony ND 0.040 01/11/00 200.7
Selenium ND 0.100 01/11/00O 200.77
Thallium ND 0.065 01/11/00 200.
Vanadium ND 0.010 01/11/00 200.7
Zinc ND 0.010 01/11/00 200.7

Mercury ND 0.0002 01/12/00 245.1

QC REVIEWED ___ _____

0001-169.rnqc BLANK



775 273

WATER LABORATORY CONTROL SAMPLE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory Control ID ICP/GFAA Metals V18-AQ-44 LCS V18-AQ-44

Mercury V6-AQ-24 LCS V6-AQ-24

Date Prepared ICP/GFMA Metals 01/11/00
Mercury 01/12/00

Spike QC
Added Found % R C Limits

Metals mg/L mg/L ______

Silver 0.250 0.267 107 60 120
Aluminum 2.50 2.58 103 80 120-
Arsenic 0.063 0.063 100 85 115
Barium 2.50 2.46 98 80 120
Beryllium 0.250 0.268 107 80 120
'Calcium 5.00 5.07 101 80 120
Cadmium 0.250 0.278 ill 80 120
Cobalt 1.25 1.32 106 80 120
Chromium 0.500 0.536 107 80 120
Copper 0.500 0.528 106 80 120
Iron 2.50 2.69 108 80 120
Potassium 5.00 4.95 99 80 120
Magnesium 5.00 5.12 102 80 '120
Manganese 0.250 0.259 104 80 120
Sodium 5.00 5.22 104 80 120O
Nickel 1.25 1.33 106 80 120
Lead 1.25 1.37 110 80 120
Antimony 2.50 2.72 109 80 120
Selenium 1.25 1.41 113 80 120
Thallium 1.25 1.27 102 80 120
Vanadium 1.25 1.34 1-07 80 120
Zinc 0.250 0.273 109 80 120
,Mercury 0.0050 10.0058 116 80 120

#Column to be used to flag recovery values with an asterisk
*values outside of QC limits

QC REVIEWED __________

0001-169.mqc LCS



775 274

WATER MATRIX SPIKE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICP/GFAA Metals 0001-169-01 V1 8-AQ-44
Laboratory ID MS Mercury -0001-169-01 V6-AQ-24

Date Sample Prepared 01/11/00 ICP/GFAA Metals
01/12/00 Mercury

SPIKE SAMPLE MS MWS- 0C
Added Conc Conc RPD %Limits

IMetals I mg/L rnglL mg/I- <20%# Rec # - -

Silver 0.250 ND 0.268 1 107 75 125
Aluminum 2.0 ND 2.58 1 103 75 125
AKrsenic 0.0'63 ND 0.072 1 114 85 115
lBarium 2.50 0-d.09-9 2.52 0 97 75 125
-Beryllium 020 ND 0.268 0 107 75 12
Calcidum ~ 5.00 ~ 19.9 24.4 0 90- 75 12-5-
Cadmium 0.250 ND- 0.271 0 108 75 125
Cobalt 1.-25 N 1.31 2 105 75 125
Chromium 0.00 N 0.538 1 10o8 -75 125
Copper 0.0 D 0.528 0 106 75- 125
Iron 2.0 001 2.67 0 -106 - 75r12951
Po~tassium 5.0 072 5.84 1 102 75 12
Magnesium so 106 15.4 1I 96 75 125
Manganese 0.25 ND 0.255 0 102 75 1251
Sodium TOO ~ 22.8 27.5 0 9-4- 75 125
Nickel 1.25 ND 1.31 1 15 75 125
Lead 1.250 ND 1.34 2 17 75 125
Antimony 2.50 -ND 2.7 0 108 75 12-5
Se~lenium 1.2 5 -ND 1.39 0 11 75 125
.Thallium 1.25 ND 125 1 100 75 125
lVanadium 1.~l25 ND 1.33 1 103 75 125

Zinc 0.250 0.038 0.~~-T3-09 1 124 75 125
Mercury o .ooso JND 0.0060 0 20 75 125

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

QC REVIEWED ___ _____

0001-169.mqc MSMSD

000022



7+75 275

WATER MATRIX SPIKE DUPLICATE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch

Laboratory ID MS ICP/GFAA Metals 0001-169-01 V18B-AQ044

Laboratory ID MS Mercury 000-169-701 V6-AQ-24

Date Sample Prepared 01/11/00 ICP/GFAA Metals
-Ul /1-2/00 Mercury

SPIE AMPEMDSDC
Aded Conc Con Limits

Metl mg mgIL mgLRc#

Silver 0.250 ~~~N D 026616 7 2

Auminum 2.0 ND 2.512 515

Talum 1.2 ND 1.2

Vanadum 1.25) ND 1.203 715

Zinc 0.250 008 03612 7 2

M err 0.00 ND 0.06 12 2

a Vales outsd ofQCliit
anD -n NotDetcte

0 um .00 2 E14~~~~~~~~~~~~~~~~~~~~~

Nicke 1.25 C EV EW D _ __ __ __ __ _

1.25~ ~~~~~~~~~~j19.q SS

mon ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o0 2
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Environmental Testing & Consulting, The.

Quality Control Reports
Level Ml

GC/MS Volatiles

000024



7 75 27-7

ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE

CC/MS VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation

Project Name Memphis Depot Dunnfield

ETC Order# 0001-169

Method (SW-846) 8260B/5030B

SAMPLE PRESERVATION (Verified at time of analysis)

All aqueous samples preserved to pH < 2.

HOLDING TIMES

Sample Analysis All samples analyzed within 14 days of collection.

QUALITY CONTROL

OC Batch Form 4 Summary

Vl0lLOOI V1101111LB

System Monitoring Compounds FORM 2

Surrogate recoveries within QC limits, except as listed below.

Surrogate Toluene-dB was flagged for slightly low recovery (1 %) for sample 0001I- 169-0 1(ST-EFF-

020-DIL). This slightly low recovery does not affect the sample results. The sample was analyzed

at a lower dilution with surrogate recovery within control limits.

Method Blank FORM 4
VIOl 1 111 LB

Target Analytes were not detected in the Method Blanks, except as listed below.

Methylene Chloride detected at 3.67J1 ug/L. This analyte was not detected in the samples. There is

no effect on the data.

Laboratory Control Sample FORM 3

V1OI 01 1 ILCS

All acceptance criteria met, except as listed below.

Recoveries for Bromomethane and lodomethane exceeded the control limits. These analytes w~ere

not detected in the sample. There is no effect on the data.

Matrix Spike/ Matix Spie Dug FORM3

Batch VIOLI 1 101

0001-169-01 RPD All analytes within QC limits.

ST-EFF-020 Spike Recovery All analytes within QC limits, except as listed below.

Trichloroethene is flagged for slightly low recovery in the Matrix Spike and Matrix Spike

Duplicate. This analyte was not detected in the samples. There is no effect on the data.

Refer to Laboratory Control Sample(s) for system verification.

CALIBRATION

BFB Daily 12-Hour Tune All criteria met. FORM 5

Initial Calibration All criteria met. FORM 6

Calibration Verification All criteria met. FORM 7, except as listed below.

000025



ENVIRONMENTAL TESTING AND CONSULTING, INC.775 278 
CASE NARRATIVEJ~GC/WS VOLATaLE COMPOUINQJS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Duninfield
ETC Order# 0001-169
Method (SW-846) 82 60B/5030B

CALIBRATION

Calibration Verification (CV): Date 01/1 1/00 Time: 1324Analvtle % i(30% Max) ResosBromomethan +4.High
lodomethane +54.8 High
This CV affected all batch samples. High responses indicate that reported levels far these analytesmay be bias high. These analytes were not identified in associated project samples and there is noeffect on the analysis of the samples. The high recovery may account for high LCS recovery.

Volatile Internal Standard Area and RT FORIM 8Daily Check Sanar(s~)uInternal Standaird Areas and Retention Times within QC limits.
SAMqPLE ANALYSIS

Instrumentation HiP 5890 Series H1 GC, 597IMSDDilutions Required No dilutions required, except as listed below.
Dilution of 1:50 was performed on sample 000 1-169-0 1 (ST-EFF-02o) to bring Target Analyte(s)within calibration range.

Project Manager

000026



775 279
FORM 2

WATER VOA-GCMS SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

-CL IENT SMC1 SMC2 SMC3 OTHER TOT
SAMPLE NO.# (TOL)# (BFB)# OUT

01 V1011111LCS 98 95 85 ___ 0
02 V1011111LB 103 100 86 ___ 0
03 0001-169-2 108 95 87 ___ 0
04 0001-169-1 101 86 89 ___ 0
05 0001-169-1 100 85* 84 ____ 1
06 0001-169-1MB 110 96 85 ____ 0
07 0001-169-1MS 106 98 86 ____ 0
0 8 _ _ _ _ _ _ _ _ _ _ _ _ _

0 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 _ _ _ _ _ _ _

11 _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _

1 6 _ _ _ _ _ _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _

18 _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _

20 _ _ _ _ _ _ _

21 _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _ _ _ _

28 _ _ _ _ _ _ _

29 _ _ _ _ _ _ _

3 0 _ _ _ _ _ _ _ _ _ _

QC LIMITS
SMC1 = Dibromofluoromethane (74-123)
SMC2 (TOL) = Toluene-d8 (86-112)
SMC3 (BFP3) = Bromofluorobenzene (81-115)

4Column to be used to flag recovery values
*Values outside of contract required QC limits

D System Monitoring Compound diluted out

page1 of 1 FORM II VOA-GCMS
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FORM 4 CLIENT SAMPLE NO.
VOA-GCMdS METHOD BLANK SUMMARY _ _____

775 2 80 V0L1L
Lab Name: ETC. INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Lab File ID: 0401002 Lab Prep Batch: V1oiiioi

Date Analyzed: 01/11/00 Time Analyzed: 1459

GC Column: ID: 2 (mm) Heated Purge: (YIN) Y

Instrument ID: VOCI

THIS METHOD BLANKX APPLIES mO THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 V1Oi111LCS Violilc0. 0201002LCS 1324
02 0001-169-2 Vi01l101 0501003 1601
03 0001-169-1 V1011101 0601004 1643
04 0001-169-1 Vi0lilol 0701005 1725
OS 0001-169-IMS V1011101. 1501013 2302
06 0001-169-1MS Vi011101 1601014 2344
07 _ _ _ _ _ _ _

08 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

09 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 _ _ _ _ _ _

12 _ _ _ _ _ _ _

1 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _ _ _ _ _ _

18 _ _ _ _ _ _ _

19 _ _ _ _ _ _ _

2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25 _ _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _

2 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

29 _ _ _ _ _ _

30 _ _ _ _ _ _ _

COMMENTS:

page 1 of 1 ~~FORM IV VOA-GCMS
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7 75 2 8k
FORM 1 CLIENT SAMPLE NO.

VOA-GCMS ORGANICS ANALYSIS DATA SHEET _ ______

Vi1l1111kLB
Lab Name: ETC. INC. Contract: ________

Lab code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Prep Batch: V1011101

Sample wt/vol: 10.00 (g/mL) MLa Lab File ID: 0401002

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____(uL) Soil Al~iquot Volume: _ __ (UL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

67-64-1 --------- Acetone____________20.00 U
75-05-8 --------- Acetonitrile ________50.00 U
107-02-8 -------- Acrolein __________20.00 U
107-13-1I-------- Acrylonitrile_________20.00 U
107-05-1 -------- Allyl chloride_______ 1.00 U
71-43-2 --------- Benzene___________1.00 U
108-86-1 -------- Bromobenzene_________1.00 U
74-97-5S--------- Bromochloromethane______1.00 U
75-27-4 --------- Bromodichloromethane_____1.00 U
75-25-2 --------- Bromoform__________1.00 U
74-83-9 --------- Bromomethane _______1.00 U
78-93-3 ----------2-Butanone _________20.00 U
104-51-8 -------- n-Butylbenzene________1.00 U
135-98-8 -------- sec-Butylbenzene ______1.00 U
98-06-6 --------- tert-Butylbenzene _____1.00 U
75-15-0 --------- Carbon Disulfide______ 1.00 U
56-23-S --------- Carbon Tetrachlori de____ 1.00 U
108-90-7 -------- Chlorobenzene_________1.00 U
124-48-1 -------- ChlorodibromometHa-ne_____1.00 U
75-00-3 ----------Chloroethane _______1.00 U
110-75-8 -------- 2-Chloroethyl vi~nylEthe~r__ 5.00 U
67-66-3 --------- Chloroform_________1.00 U
74-87-3 --------- Chloromethane _______1.00 U
126-99-8 -------- Chloroprene _________1.00 U
95-49-8 ----------2-Chlorotoluene________1.00 U
106-43-4 -------- 4-Chlorotoluene ______1.00 U
96-12-8 ----------1,2-Dibromo-3-chloropropane 5.00 U
106-93-4 ---------1, 2-Dibromoethane______1.00 U
74-95-3 ----------Dibromomethane________1.00 U
95-50-1 ----------1,2-Dichlorobenzene ____1.00 U
541-73-1 -------- 1,3-Dichlorobenzene______1.00 U
106-46-7 -------- 1,4-Dichlorobenzene 1.00 U
1476-11-5 ------- cis-1,4-Dichloro-2-Fu~tehe 1.00 U

FORM I VOA-GCMS
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775 282 FORM 1 CLIENT SAM'pLE NO.VOA-GCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0001-169
Matrix: (soil/water) WATER Lab Prep Batch: Vl011llj
Sample wt/vol: 10.00 (g/mrL) ML. Lab File ID: 0401002

Level: (low/med) LOW Date Received: _ __

%Moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0
Soil Extract Volume:______(ut) Soil Aliquot Volume: _____(ut)

CONCENTRATION UNITS:
CAS NO. COMPOUNDl (ug/L or ug/Kg) UG/L Q

110-57-6 -------- trans-1,4-Dichloro.2.butene 1.00 U75-71-8 --------- Dichlorodifluoromethane 1.00 U75-34-3 ----------l,1-Dichloroethane_____1.00 U107-06-2 --------l1,2-Dichloroethanie______1.00 U75-35-4 ----------l,1-Dichloroethene 1.00 U156-59-2 -------- cis-1,2-Dichlooet tE-ne1.00 U156-60-5 -------- trans-1,2-Dichfloroethen-e 1.00 U78-87-5 ----------l, 2-Dichloropropane______1.00 U142-28-9 --------l 1 ,3-Dichloropropane ____1.00 U594-20-7 -------- 2 ,2 -Dichloropropane_ ___ 1.00 U563-58-6 --------l1,1-Dichloropropene ____1.00 U10061-01-5 ------ cis-1,3-Dichl~oropropene____1.00 U10061-02-6 ------ trans-1,3-Dichloropropene__ 1.00 U108-20-3 -------- Di isopropyl ether_____ 5.00 U123-91-1 -------- 1,4-Dioxane__________100.0 U141-78-6------ --Ethyl Acetat-e_______ 10.00 U
100-41-4 ----- Ethylbenzene________1.00 U97-63-2 --------- Ethyl methacry late_____ 1.00 U110-00-9 -------- Furan_____________1.00 U87-68-3 ----------Hexachro-robut-adiene ____1.00 U110-54-3 -------- Hexane_ __________ 20.00 U591-78-6 -------- 2-Hexano-ne_________5.00 U74-88-4 ---------lIodomethanle_ _______ 1.00 U78-83-1 --------- Isobutyl Alcohol______ 100.0 U98-82-S --------- Isopropylbenzene______ 1.00 U99-87-6 --------- 4 -Isopropyltoluene______ 1.00 U126-98-7 -------- Methacrylonitrile _____10.00 U75-09-2 --------- Methylene Chloride-____ 3.67 J80-62-6 --------- Methyl methacrylat~e_ ___ 2.00 U108-10-1 -------- 4-Methyl-2-Pentanone_____5.00 U1634-04-4 ------- Methyl-tertbutyl..Ethe-r__ 1.00 U91-20-3 --------- Naphthalene_________ 1.00 U76-01-7 --------- Pentachloroe-thane _____1.00 U

FORM I VGA-GCMS
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775 283
IFORM 1 CLIENT SAMPLE NO.

VOA-GCMS ORGAN CS ANALYSTS DATA SHEET _ _____

V1O1l111LB

Lab Name: ETC, INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Prep Batch: V1011101

Sample wt/vol: 10.00 (g/mL) M'L. Lab File ID: 0401002

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract volume:_____(uL) Soil Aliquot Volume: _ __ (ut)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

107-12-0 -------- Propionitrile_________10.00 U
109-60-4 -------- n-Propyl Acetate______ 1.00 U
103-65-1 -------- n-Propylbenzene ______1.00 U
100-42-5 -------- Styrene____________1.00 U
630-20-6 -------- 1,1,1,2-Tetrachloroethane__ 1.00 U
79-34-5S----------1,1,2,2-Tetrachloroethane__ 1.00 U
127-18-4 -------- Tetrachloroethene _____1.00 U
109-99-9 -------- Tetrahydrofuran ______20.00 U
108-88-3 -------- Toluene____________1.00 U
87-61-6 ----------1,2,3-Trichlorobenzene ___1.00 U
120-82-1 -------- 1,2,4-Trichlorobenzene ___1.00 U
71-55-6 ----------1,1,1-Trichloroethane_____1.00 U
79-00-S ----------1,1,2-Trichloroethane_____1.00 U
76-13-1 ----------1,1,2-trichloro-1,2,2-triflu 1.00 U
79-01-6 --------- Trichloroethene ______1.00 U
75-69-4 --------- Trichlorofluorom-ethKane____1.00 U
96-18-4 ----------1,2,3-Trichloropropane ___1.00 U
95-63-6 ----------1,2,4-Trimethylbenzene ___1.00 U
108-67-8 -------- 1,3,5-Trimethylbenzene ___1.00 U
108-05-4 -------- Vinyl Acetate_ ______ 20.00 U
75-01-4 --------- Vinyl Chloride________ 1.00 U
108-38-3 -------- Xylene-mp___________2.00 U
95-47-6 --------- Xylene-o___________1.00 U

FORM I VOA-GCMS
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775 284 i CLIENT SAMPLE NO.
VOA-GCvIS ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
V10l111LBLab Name: ETC,INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (gmLu) ML Lab File .ID: 0401002

Level: (low/med) LOW Date Received: ___

*Moisture: not dec. ____ Date Analyzed: 01/11/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0

Soil Extract Volume:_____ ut) Soil Aliquot Volume: ______(uL)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME~ RT EST. CONC. Q

----------------------------------
3 . _ _ _ _ _ _

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _4. _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _

5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _60. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _71. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _82. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _

13. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _

1 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
_ _1 2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

_ _1 3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _1 4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 

_ _
1 5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 

_ _16. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
_ _

217. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_

23.
24 . _ _ _ _ _ _ __ _ _ _ _ _ __ _ __ 

_ _

27 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _

29 . _ _ _ _ _ _ _ _ __ _ _ _ _ _ 
_ _

FORM I VOA-GCMS-TIC
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775 285
FORM 3

WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: V1011101

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: V1011111LCS

SPIKE SAMPLE LCS LC-S QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.

Acetone 100.0 93.62 94 59-151
Acetonitrile 1000 1153 115 57-143
Acrolein 100.0 117.1 117 59-134
Acrylonitrile 100.0 98.16 98 60-146
AJllyl chloride 100.0 101.6 102 74-120
Benzene 100.0 104.6 105 72-124
Bromobenzene 100.0 101.1 101 77-120
Bromochloromethane 100.0 106.3 106 74-120
Bromodichloromethane 100.0 85.45 85 68-119
Bromoform 100.0 94.46 94 66-136
Bromomethane 100.0 140.8 141* 40-134
2-Butanone 100.0 120.4 120 55-151
n-Butylbenzene 100.0 96.45 96 69-129
sec-Butylbenzene 100.0 83.78 84 72-127
tert-Butylbenzene 100.0 90.19 90 73-126
Carbon Disulfide 100.0 112.8 113 60-133
Carbon Tetrachloride 100.0 88.98 89 64-123
Chlorobenzene 100.0 100.1 100 77-112
Chlorodibromomethane 100.0 96.85 97 72-118
Chloroethane 100.0 108.7 109 64-142
2-Chloroethyl. vinyl Eth 100.0 100.6 101 22-165
Chloroform 100.0 98.18 98 70-115
Chloromethane 100.0 123.6 124 58-139
Chloroprene 100.0 98.29 98 73-118
2-Chlorotoluene 100.0 85.18 85 65-132
4-Chlorotoluene 100.0 86.08 86 67-127
1, 2-Dibromo-3-chloropro 100.0 76.94 77 56-134
1, 2-Dibromoethane 100.0 97.98 98 74-118

Column to be used to flag recovery and RPD values with an astei-H]F

*Values outside of QC limits

COMM4ENTS:

page 1 of 4 FORM III VOA-GCMS
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175 286
FORM 3

WATER VOA-GCMS LAfl CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V1011101

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: V1011111lLCS

STPIKE SAMPLE LC~S L-C-S Q.
ADDED CONCENTRATION CONCENTRATION % LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.

Dibromomethane 100.0 90.54 90 75-114
1,2 -Dichlorobenzene 100.0 100.2 100 80-113
1, 3-Dichlorobenzene 100.0 106.2 106 77-119
1, 4-Dichlorobenzene 100.0 105.3 105 78-116
cis-1, 4-Dichloro-2-bute 100.0 96.36 96 62-138
trans-i, 4-Dichloro-2-bu 100.0 93.81 94 62-138
Dichlorodifluoromethane 100.0 78.94 79 48-145
1, 1-Dichloroethane 100.0 94.05 94 76-118
1, 2-Dichloroethane 100.0 91.14 91 62-124
1, 1-DichJloroethene 100.0 92.22 92 69-121
cis-1, 2-Dichloroethene 100.0 109.2 109 76-114
trans-i, 2-Dichjloroethen 100.0 102.4 102 72-121
1, 2-Dichloropropane 100.0 100.6 101 64-133
1, 3-Dichloropropane 100.0 98.87 99 68-128
2,2-DichJloropropane 100.0 .91.55 92 67-132
1, 1-Dichioropropene 100.0 105.7 106 76-117
cis-1, 3-Dichloropropene 100.0 91.38 91 77-120
trans-1,3-Dichloroprope 100.0 96.88 97 73-124
Di isopropyl ether ioo.o 110.4 110 62-160
1,4-Dioxane 2000 1879 94 56-131
Ethyl Acetate ioo.o 109.6 110 52-151
Ethylbenzene 100.0 86.02 86 77-111
Ethyl methacrylate 200.0 180.9 90 57-140
Furan 100.0 100.7 101 52-124
Hexachlorobutadiene 100.0 99.50 100 69-137
Hexane 100.0 130.1 130 70-130
2-Hexanone 100.0 101.8 102 53-144
lodomethane 100.0 154.8 155* 51-153

1*Column to be used tEo flg recovery and RPD values with an asterisk

*Values outside of QC limits

COMMENTS:

page 2 of 4 FORM III VOA-GCMS
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775 287
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
GCJMS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order# 0002-422
Method (SW-846) 8270C/3510OC

HOLDING TIMES

Sample Extraction All aqueous samples extracted within 7 days.
Sample Analysis All samples analyzed within 40 days of extraction.

QUALITY CONTROL

OC Batch Form 4 Summar
P05295 P05295LB

System Monitoring Compounds FORM 2
Surrogate recoveries within QC limits, except as listed below.

- ~~Terphenyl-d 14 exceeded control limits for samples 0002-422-0QiMS and MSD. There is minimal
effect on the data.

Method Blank FORM 4
P05295LB

Target analytes were not detected in the Method Blanks, except as listed below.

The following analytes were detected in the Method Blank at the following concentrations. These
analytes were not detected in the associated samples. There is no effect on the data.

Analvte Concentration found in Blank
Benzo(ghi)perylene 4.68 ug/L
Dibenzo(ah)anthracene 4.40 ug/L
Indeno(1,2,3-cd)pyrene 4.38 ugfL

Laboratory Control Sample FORM 3

P05295LCS

All acceptance criteria met, except as listed below.

N-nitrosodi-n-propylamine was flagged for slightly low recovery in the LCS. This slightly low
recovery does not affect the data. The laboratory spiked the LCS with all target compounds and all
recoveries were within QC Limits except as previously noted. Due to the large number of spike
compounds, it is likely that a few compounds may be out of control limits. It is ETC, Inc. QC policy
that 90% of all spike compound recoveries are within control limits. The LCS complies with this
requirement.

Matrix Spike / Matrix Spike Dug FORM 3
Batch P05295
0002-422-01 RPD All analytes within QC limits.
ST-EFF-021 Spike Recovery All analytes within QC limits, except as listed below.

4-Nitrophenol was flagged below control limits in the MSIMSD. Target analytes were not detected
in the samples. There is no effect on the data.

Refer to Laboratory Control Sample(s) for system verification.



775 288
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
GCIMS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order# 0002-422
Method (SW-846) 8270C/3510OC

CALIEBRATION

DFTPP Daily 12-Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7, except as listed below.

Calibration Verification (CV): Date 02/17/00 Time: 11 13Analyte O%Diff( 30% Max) Res onse
Pyrene -67.3 Low
Terphenyl-d 14 +37.4 High (Surrogate)

Samples affected by this CV include 0002-422-01, 0002-422-02, P05295LB, and P05295LCS. Highresponse indicates that reported levels for this surrogate may be biased high. Terphenyl-d1I4 waswithin control limits for all samples except as stated above. Low response indicates that reportedlevels for this analyte may be biased low. Pyrene was not identified in associated project samples.

Semi-Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II1CC, 597 1MSD
Dilutions Required No dilutions required.

Project Manager

0ooO7



775 289
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ANALYTICAL SUMMARY TABLE

..nt Name Sverdrup Corporation
ite ID DDMT-Dunn Field

.TC
amnple ID Field ID Matrix Method Method Description

00242201 ST-EFF-021 AQUEOUS 200.7 Silver
.00242201 ST-EFF-021. AQUEOUS 200.7 Aluminum
200O242201 ST-EFF-021 AQUEOUS 206.2 Arsenic
'300242201 ST-EFF-021 AQUEOUS 8270C GC/MS Base/Neutral & Acid
)00242201 ST-EFF-021 AQUEOUS 200.7 Barium
300242201 ST-EFF-021 AQUEOUS 200.7 Beryllium
.300242201 ST-EFF-021 AQUEOUS 200.7 Calcium
300242201 ST-EFF-021 AQUEOUS 200.7 Cadmium
)00242201 ST-EFF-021 AQUEOUS 200.7 Cobalt
)00242201 -ST-EFF-021 AQUEOUS 200.7 Chromium
300242201 ST-EFF-021 AQUEOUS 200.7 Copper
300242201 ST-EFF-021 AQUEOUS 200.7 Iron
000242201 ST-EFF-021 AQUEOUS 245.1 Mercury
000242201 ST-EFF-021 AQUEOUS 200.7 Potassium
300242201 ST-EFF--021 AQUEOUS 200.7 magnesium
300242201 ST-EFF-021 AQUEOUS 200.7 Manganese
D00242201 ST-EFF-021 AQUEOUS 200.7 Sodium
000242201 ST-EFF-021 AQUEOUS 200.7 Nickel
000242201 ST-EFF-021 AQUEOUS 200.7 Lead
300242201 ST-EFF-021 AQUEOUS 150.1 pH
300242201 ST-EFF-021 AQUEOUS 200.7 Antimony
3O'-'42201 ST-EFF-021 AQUEOUS 200.7 Selenium
0 2201 ST-EFF-021 AQUEOUS 200.7 Thallium
)0.,42201 ST-EFF-021 AQUEOUS 8260B GC/MS Volatile Organics
,00242201 ST-EFP-021 AQUEOUS 200.7 Vanadium
00242201 ST-EFF-021 AQUEOUS 200.7 zinc

300242202 ST-EFF-121 AQUEOUS 200.7 Silver
300242202 ST-EFF-121 AQUEOUS 200.7 Aluminum
00O242202 ST-EFF-121 AQUEOUS 206.2 Arsenic
'00242202 ST-EFF-121 AQUEOUS 8270C GC/MS Base/Neutral & Acid
,00242202 ST-EFF-121 AQUEOUS 200.7 Barium
100242202 ST-EFF-121 AQUEOUS 200.7 Beryllium
,00242202 ST-EFF-121. AQUEOUS 200.7 Calcium
00242202 ST-EFF-121 AQUEOUS 200.7 cadmium
00242202 ST-EFF-121 AQUEOUS 200.7 Cobalt
t1242202 ST-EFF-121 AQUEOUS 200.7 Chromium
J0242202 ST-EFF-121 AQUEOUS 200.7 Copper
i00242202 ST-EFF-121 AQUEOUS 200.7 Iron
00242202 ST-EFF-121 AQUEOUS 245.1 Mercury
u0242202 ST-EFF-121 AQUEOUS 200.7 Potassium

000242202 ST-EFF-121 AQUEOUS 200.7 Magnesium
300242202 ST-EFF-121 AQUEOUS 200.7 Manganese
P200242202 ST-EFF-121 AQUEOUS 200.7 Sodium
00242202 ST-EFF-121 AQUEOUS 200.7 Nickel
10242202 ST-EFF-121 AQUEOUS 200.7 Lead
J0242202 ST-EFF-121 AQUEOUS 150.1 pH

300242202 ST-EFF-121 AQUEOUS 200.7 Antimony
Th00242202 ST-EFF-121 AQUEOUS 200.7 Selenium
00242202 ST-EFF-121 AQUEOUS 200.7 Thallium
)0242202 ST-EFF-121 AQUEOUS 8260B GC/MS Volatile Organics
'00242202 ST-EFF-121 AQUEOUS 200.7 Vanadium

1~2202 ST-EFF-121 AQUEOUS 200.7 Zinc

00242203 Trip Blank AQUEOUS 8260B GC/MS Volatile Organics

page 1 --
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Sample Reports



775 291

ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

lient Name Sverdrup Corporation Project #801370-10000oo3
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/116/0 0
ETC Order Number 0002422

--TC Lab ID 0002422-01 Matrix :AQUEOUJS
3ample ID: ST-EFF-021 Sample Date :02/15/00

DlETECTION TIME DATE]
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

pH 6.1 SuY 0955 02/16/00 RB 150.1

6y ~~~~~~~~~~~~000010
zkBORATORY MANAGER



775 292

ENVIRONMENTAL TESTING &t CONSULTING,, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project# 801370-10000003
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-02 Matrix :AQUEOUJSSample ID: ST-EFF-121 Sample Date :02/15/00

DETECTION TIME DATETEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD
pH 5.4 SuY 0955 02/16/00 RB 150.1

.ARrnRATORY MANAGER
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Environmental Testing & Consulting, Inc.

Login pH Logbook

pH Meter I Date: 2JtkLpH Meter 2L ~4.00 7.00 7 0 - 10.00
1~~~~~) ~North Seed:' (CL.In

~~1 - QQ South Seed:2-L1 2.

Clent Sample Date pH Tme

I _ _ _ _ _ _ _~~~~~~~!: I i

1 2 ~~~~~~~~~1 ,r
'a~~~~~~~2

!2~16ir____
AIV ih _

\j C ITO~ 4

- ~~~~~r7 IC

1 ;Ve~rified by: _________slop/phlogil.doc
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ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project# 801370-10000003
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-01 Matrix :AQUJEOUJSSample ID: ST-EFF-O21 Sample Date :02/15/00

DETECTION TIME DATE
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

Mercury Digestion Batch VG-AQ-34 SE 245.1Metals Digestion Batch V19-AQ-03 NRl 3030KSilver <0.009 mg/L 0.009 0937 02/21/00 SE 200.7Aluminum <0.060 mg/L 0.060 0937 02/21/00 SM 200.7Arsenic <0.003 mg/L 0.003 0545 02/18/00 JF 206.2Barium 0.106 mg/L 0.003 0937 02/21/00 SH 200.7Beryllium <0.002 mg/L 0.002 093 7 02/21/00 SM 200Calcium 21.0 mg/L 0.015 0937 02/21/00 SH 200.Cadmium <0.005 mg/L 0.005 093 7 02/21/00 SE 200.7Cobalt <0.009 mg/L 0.009 0937 02/21/00 SH 200.7Chromium <0.009 mg/L, 0.009 0937 02/21/00 SH 200.7Copper <0 .008 mg/L 0.008 0937 02/21/00 SE 200.7Iron 0.114 mg/L 0.009 0937 02/21/00 SM 200.7Mercury <0.0002 mg/L 0.0002 1614 02/16/00 SE 245.1Potassium 0.816 mg/L 0.250 0937 02/21/00 SE 200.7magnesium 10.8 mg/L 0.040 093 7 02/21/00 SR 200.7Manganese 0 .02 5 mg/L 0.003 0937 02/21/00 SE 200.7Sodium 22.7 mg/L 0.050 0937 02/21/00 SE 200.7Nickel <0.020 mg/L 0.020 093 7 02/21/00 SM 200.1Lead <0.060 mg/L 0.060 0937 02/21/00 SH 200.7Antimony <0.040 mg/L 0.040 0937 02/21/00 SM 200.7Selenium <0.100 mg/L 0.100 0937 02/21/00 SE 200.7Thallium <0.065 mg/L 0.065 0937 02/21/00 SM 200.7vanadium <0.010 mg/L 0.010 0937 02/21/00 SH 200.7Zinc 0.305 mg/L 0.010 0937 02/21/00 SE 200.7

______________ ~~~~~~~000013
[LABORATORY MANAGER,



775 295
FORM 3

WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC. INC. Lab Prep Batch: Vi0lli0l

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: V1011111ILCS

SPIKE SAMPLE LCS LCS- QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (Ug/L) (ug/L) (ug/L) REC # REC.

Isobutyl Alcohol 2000 1985 99 60-134
Isopropylbenzene 100.0 88.42 88 74-125
4-Isopropyltoluene 100.0 85.77 86 72-127
Methacrylonitrile 1000 1023 102 70-125
Methylene chloride 100.0 104.8 105 76-115
Methyl methacrylate 200.0 189.1 94 57-147
4-Methyl-2-Pentanone 100.0 98.69 99 42-144
Methyl-tertbutyl-Ether 100.0 81.49 81 62-122
Naphthalene 100.0 103.3 103 53-124
Pentachloroethane 100.0 104.1 104 78-126
Propionitrile 1000 1067 107 58-139
n-Propyl Acetate 100.0 104.3 104 88-170
n-Propylbenzene 100.0 84.28 84 75-125
Styrene 100.0 96.02 96 77-117
1,1,1, 2-Tetrachioroetha 100.0 87.99 88 79-113
1,1,2, 2-Tetrachioroetha 100.0 99.69 100 67-126
Tetrachloroethene 100.0 100.1 100 77-115
Tetrahydrofuran 100.0 102.1 102 76-181
Toluene 100.0 96.56 96 77-115
1,2,3 -Trichlorobenzene 100.0 109.4 109 62-132
1,2,4 -Trichlorobenzene 100.0 107.5 108 68-132
1,1, 1-Trichloroethane 100.0 88.79 89 63-122
1,1, 2-Trichloroethane 100.0 95.93 96 69-117
1,1,2-trichloro-1,2,2-t 100.0 95.57 96 70-130
Trichloroethene 100.0 94.18 94 75-113
Trichlorofluoromethane 100.0 81.58 82 55-130
1,2, 3-Trichioropropane 100.0 88.61 89 62-130
12,4 -Trimethylbenzene 100.083084612

#Column to be used to flag recovery and RPD values with an asteF-HWs

*Values outside of QC limits

COMMENTS:

page 3 of 4 FORM III VOA-GCvIS
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775 296
- - - -WATER VA-GCMSFORM 3

WATR VA-GMSLAP CONTROL SAMPLE

Lab Name: BTC,INC. Lab Prep Batch: Vi011101

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: Vi011111LCS

S-P-IKE SAMPLE LQCOS 0.
ADDED CONCENTRAT ION CNETAIO % LIMITSCOMPOUND (ug/L) (ug/L) (ug/L REC #REC.

1,3,5S-Trimethylbenzene 100.0 85.67 86 69-128Vinyl Acetate 100.0 74.15 74 28-146Vinyl Chloride 100.0 105.2 105 65-134Xylene-mp 200.0 191.6 96 77-115Xylene-c 100.0 100.8 101 77-115

#Column to be used to flag recovery and RPD, values with an asterisk
*Values outside of 00 limits

RPD: 0 out of 0 outside limits
Spike Recovery: 2 out of 89 outside limits

COY'4MENTS:

page 4 of 4 FORM III VOA-GCMS
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FORM 3

WATER VOA-GQ'45 MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC,INC. Lab Prep Batch: V1011101

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: 0001-169-1

SPIKE SAMPLE Ms M QC.
ADDED CONCENTRATION CONCENTRATION % LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC It REC.

Benzene 100.0 0.000 105.6 106 72-124
Chlorobenzene 100.0 0.000 96.33 96 77-112
1,1-DichJloroethene 100.0 14.68 108.2 94 69-121
Toluene 100.0 0.000 96.29 96 77-115
Trichloroethene 100.0 188.6 244.8 56* 75-113

SPIKE MSD MSD
ADDED CONCENTRATION % QC LIMITS

COMPOUND (ug/L) (ug/L) REC #RPD #RPD REC.

Benzene 100.0 104.2 104 2 20 72-124
Chl~orobenzene 100.0 100.5 100 4 20 77-112
1,1-Dichloroethene 100.0 107.1 92 2 20 69-121
Toluene 100.0 99.40 99 3 20 77-115
Trichloroethene 100.0 247.4 59* 5 20 75-113

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of S outside limits
Spike Recovery: 2 out of 10 outside limits

COMMENTS:

FORM III VOA-GCMS

000O3 7
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775 299
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
'GC/MS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name Memphis Depot Duninfield

ETC Order# 0001-169
Method (SW-846) 8270C/3510 C

HOLDING TIMES

Sample Extraction All aqueous samples extracted within 7 days.
Sample Analysis All samples analyzed within 40 days of extraction.

QUALITY CONTROL

OC Batch Form 4 Summary
P05882 P05882LB

System Monitoring Compounds FORM 2
Surrogate recoveries within QC limits.

Method Blank FORM 4
P05882LB

Target analytes were not detected in the Method Blanks, except as listed below.

Bis(2-ethylhexyl)phthalate detected at 6.94 ug/L. This analyte was not detected in the sample.
There is no effect on the data.

Laboratory Control Sample FORM 3
P05882LCS

All acceptance criteria met, except as listed below.

Chrysene was flagged for slightly low recovery in the LCS. This analyte was not detected in the
sample. There is no effect on the data.

Matrix Spike / Matrix Spike Dun FORM 3
Batch P05882
0001-169-01 RPD All analytes within QC limits.
ST-EFF-020 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

CALIBRATION

DETPP Daily 12 Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7, except as listed below.

Calibration Verification(CV) :Date 01/12/00 Time: 11 17/1151
Analyte %Diff(30% Max) Response
Bis(2-chloroethyl)etber +42.8 High
Nitrobenzene-d5(Surrogate) +37.4 High

This CV affected all batch samples. High responses indicate that reported levels for these analytes
may be bias high. These analytes were not identified in the sample. High response also did not
affect LCS or MS/MSD recovery.

000039



775 300
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
GCJMS SEMI-VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdmup Corporation
Project Name Memphis Depot Dunnfield

ETC Order* 0001-169
Method (SW-846) 8270C/35 lOG

CALIBRATION

Semi-Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597 1MSD
Dilutions Required No dilutions required.

Project Manager

000040



775 301
FORM 2

WATER BNA-OGCS SURROGATE RECOVERY

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

CLIENT Si S2 S3 54 Ss SG 5-7- 58 ~TU
SAMPLE NO. (NBZ)ft (FBP)ft (TPH)# (PHLO# (TBP)# (2FP)#ftt OUT

01 P058821B 94 77 104 35 92 46 ___ __ 0
02 P05882LCS 94 81 97 32 98 47 _ __ __ 0
03 0001-169-1 88 75 110 33 86 43 ___ __ 0
04 0001-169-iMS 92 82 107 34 91 46 ___ __ 0
05 0001-169-iNS 96 86 112 37 98 49 ___ __ 0
0 6 _ _ _ _ _ _ _ _ _ _ _ _ _

0 7 _ _ _ _ _ _ _ _ _ _ _ _ _

08 _ _ _ _ _ _ _ _ _ _

0 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 _ _ _ _ _ _ _ _ _

12 _ _ _ _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _ _

14 _ _ _ _ _ _ _ _ _ _

i s1 _ _ _ _ _ _ _ _ _ _

16 _ _ _ _ _ _ _ _ _ _

17 _ _ _ _ _ _ _ _ _ _

1 8i s_ _ _ _ _ _ _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _

2 0 _ _ _ _ _ _ _ _ _ _ _ _

2 1 _ _ _ _ _ _ _ _ _ _ _ _

22 _ _ _ _ _ _ _ _ _ _

23 _ _ _ _ _ _ _ _ _ _

24 _ _ _ _ _ _ _ _ _ _

2 5 _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 _ _ _ _ _ _ _ _ _ _ _ _

2 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 _ _ _ _ _ _ _ _ _ _

3 0 _ _ _ _ _ _ _ _ _ _

QC LIMITS
Si (NBZ) = Nitrobenzene-d5 (29-110)
52 (FBP) = 2-Fluorobiphenyl (38-107)
53 (TPH) = Terphenyl-d14 (33-122)
54 (PEEL) = Phenol-dE C 7- 58)
SS (TBP) = 2,4,6-Tribromophenol (16-138)
SE (2FP) = 2-Fluorophenol ( 8- 88)

ftColumn to be used to flag recovery values
*Values outside of contract required QC limits

D Surrogate diluted out

page 1 of 1 FORN II BNA-GCM
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-~~ 7 75, 302CLETSM ENOFORM~ 4CIWSML NOBNA-GCMS METHOD BLANK SUMMAARY

Lab Name: ETC. INC. Contract: P05882LB

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Lab File ID: 0401004 Lab Prep Batch: P05882

Instrument ID: BNAl Date Extracted:

Matrix: (soil/water) WATER Date Analyzed: 01/12/00

Level: (low/med) LOW Time Analyzed: 1225

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB DT
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 P05882LCS P05882 0501005 01/12/00
02 0001-169-1 P05882 0601006 01/12/00
03 0001-169-IMS P05882 1201012 01/12/00
04 0001-169-INS P05882 1301013 01/12/00

06 _ _ _ _ _ _

07 _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11 _ _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _

16 _ _ _ _ _ _ _

17 _ _ _ _ _ _

19 _ _ _ _ _ _

20 _ _ _ _ _ _

21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23 _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _

26 _ _ _ _ _ _ _

27 _ _ _ _ _ _

28 _ _ _ _ _ _

29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 _ _ _ _ _ _ _

COMr"ENTS:

page I of I ~~FORM IV BNA-GCMvS
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775 303
FORM 2. CLIENQT SAMPLE NO.

BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

P058821.B
Lab Name: ETC, INC. Contract: _______

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Prep Batch: P05882

Sample wt/vol: 1000 (g/mL) NML Lab File ID: 0401004

Level: (low/med) LOW Date Received: _ __

% moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: 1&nL) Date Analyzed: 01/12/00

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

83-32-9 --------- Acenaphthene _______2.00 U
208-96-8 -------- ACenaphthylene ______2.00 U
98-86-2 --------- Acetophenone _______5.00 U
62-53-3 --------- Aniline____________5.00 U
120-12-7 -------- Anthracene__________2.00 U
92-87-5S--------- Benzidine__________20.00 U
56-55-3 --------- Benz(a)An-tHra-cene _____2.00 U
205-99-2 -------- Benzo(b)fluoranthene_____2.00 U
207-08-9 -------- Benzo(k)fluoranthene_____2.00 U
191-24-2 -------- Benzo(ghi)perylene______2.00 U
50-32-S --------- Benzo(a)pyrene________2.00 U
65-85-0 --------- Benzoic acid_________50.00 U
100-51-6 -------- Benzyl alcoh-ol________5.00 U
111-91-1 -------- Bis(2-chloroethoxy)methane__ 5.00 U
111-44-4 -------- Bis(2-chloroethyl)ether __5.00 U
108-60-1 -------- Bis (2-chloroisopropyl)6ether 5.00 U
117-81-7 -------- Bis(2-ethylhexyl)phthalate 6.94 _ _

101-55-3 -------- 4-Bromophenyl phenyl ether__ 5.00 Ti
85-68-7 --------- Butyl benzyl phtbalate____5.00 U
86-74-8 --------- Carbazole___________10.00 U
106-47-S -------- 4-Chloroa.niline _______5.00 U
510-15-6 -------- Chlorobenzilate________5.00 U
59-50-7 --------- 4-Chloro-3-methylpheno1l___5.00 U
91-58-7 --------- 2-Chloronaphthalene ____5.00 U
95-57-8 ----------2-Chloropheno1_________5.00 U
7005-72-3 ------- 4-Chlorophenyl phe-nyl e-the-r- 5.00 U
218-01-9 -------- Chysene___________2.00 U
53-70-3 --------- Dibenz(a,h)anthracene ___2.00 U
132-64-9 -------- Dibenzofuran ________5.00 U
84-74-2 --------- Di-n-butyl phthalate____ 5.00 U
95-50-1 --------- 1,2-Dichlorobenzene______5.00 U
541-73-1 -------- 1,3-Dichlorobenzene______5.00 U
106-46-7 -------- 1,4-Dichlorobenzene______5.00 U

FORM I BNA- GCMS
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304 ~ OR~IgztYST DATAM ETCLIENT SAMVPLE NO.

Lab Name: ETC, -INC. Contract: P0___382__B

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Prep Batch: P05882

Sample wt/vol: 1000 (gmln) MLf. Lab FileID: 0401004

Level: (low/med) LOW Date Received: _ __

%-Moisture: ___ decanted: (YI/N)- Date Extracted:

Concentrated Extract Volume: l(nt) Date Analyzed: 01/12/00

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

91-94-1 --------- 3,3'-Dichlorobenzidine____10.00 U
120-83-2 -------- 2,4-Dichlorophenol _____5.00 U
87-65-0 ----------2,6-Dichlorophenol______5.00 U
84-66-2 --------- Diethyl phthalate 5.00 U
119-93-7 -------- 3,3-Dimethylbenzia ihne 10.00 U
105-67-9 -------- 2,4-Dimethyphenol _____5.00 U
131-11-3 -------- Dimethyl phthalate_____ 5.00 U
534-52-1 -------- 4, 6-Dinitro-2-methylphenol- 10.00 U
51-28-5 --------- 2,4-Dinitrophenol _____20.00 U
121-14-2 -------- 2,4-Dinitrotoluene _____5.00 U
606-20-2 -------- 2,6-Dinitrotoluene______5.00 U
122-39-4 -------- N-NitrsdiphyjAmi/Di-phe-n-ylami3n 5.00 U
117-84-0 -------- Di-n-octyl phth-alate____ 5.00 U
62-50-0 --------- Ethyl methanesulfonate___ 5.00 U
206-44-0 -------- Fluoranthene _______2.00 U
86-73-7 ----------Fluorene _________2.00 U
118-74-1 -------- HexachJlorobenzene _____5.00 U
87-68-3 ----------Hexachlorobutadiene ____5.00 U
77-47-4 ----------Hexachlorocyclopenta iene 5.00 U
67-72-1 --------- Hexachjloroethane_______5.00 U
193-39-S -------- Indeno(1,2,3-cd)pyrene ___2.00 U
78-59-1 ----------Isophorone ________5.00 U
66-27-3---------- Methyl methanesulfornate___ 5.00 U
91-57-6 --------- 2-Methylnaphthal~ene ____5.00 U
95-48-7 ----------2-Methylphenol________5.00 U
108-39-4 ---------3&,4-Methylphenol_______5.00 U
91-20-3 ----------Naphthalene_________5.00 U
88-74-4 ----------2-Nitroaniline _______10.00 U
99-09-2 ----------3-Nitroaniline________10.00 U
100-01-6 -------- 4-Nitroaniline _______10.00 U
98-95-3 ----------Nitrobenzene_________5.00 U
88-75-5 ----------2-Nitrophenol _______10.00 U
100-02-7 -------- 4-Nitrophenol _______5.00 U

FORM I BNA- GCMS
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775 305
BNA-GCMS FORM 1 CLIENT SAMPLE No.

BNA-CMSORGANICS ANALYSIS DATA SHEET _______

P0588 2LB
Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

matrix: (soil/water) WATER Lab Prep Batch: P05882

Sample wt/vol: 1000 (g/ruL) ML Lab File'ID: 0401004

Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (YIN)- Date Exctracted:

Concentrated Exctract Volume: l(mL) Date Analyzed: 01/12/00

Injection Volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUJND (ug/L or ug/Kg) UG/L Q

924-16-32-------- N-Nitrosodibutylamine ___5.00 U
55-18-S --------- N-Nitrosodiethylamine_____ .00 U
62-75-9 --------- N-Nitrosodimethylamine 5.00 U
621-64-7 -------- N-Nitrosodi-n-propylam~ine 5.00 U
82-68-8 --------- Pentachloronitrobenzene____10.00 U
87-86-S --------- Pentachlorophenol______5.00 U
62-44-2 --------- Phenacetin__________5.00 U
85-01-8 --------- Phenanthrene_________2.00 U
108-95-2 -------- Phenol____________ .oo U
129-00-0 -------- Pyrene ___________2.00 U
110-86-1 -------- Pyridine __________5.00 U
95-94-3 --------- 1,2,4,5-Tetrachlorobenzene 5.00 U
58-90-2 --------- 2,3,4,6-Tetrachlorophenol__ S.00 TI
120-82-1 --------l1,2,4-Trichl~orobenzene ___5.00 U
95-95-4 --------- 2,4,5-Trichlorophenol_____5.00 U
88-06-2 --------- 2,4,6-Trichlorophenol_____5.00 U
103-33-3 -------- 1,2-Dphnylhydrzine/Az;obEn-zen 5.00 U

FORM I BNA-Ga4
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775 306
FORM. 1 CLIENT SAMPLE NO.BNA-GC!MS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mL) ML Lab File'ID: 0401004

Level: (low/med) LOW Date Received: _ __

%r Moisture: ___ decanted: (YIN) __ Date Extracted:

Concentrated Extract Volume: 1(mL) Date Analyzed: 01/12/00

Injection Volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
Number TICs found: 6 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NMAE RT ET CONC.

1. 928-96-1 3-HEXEN-1-oL, (z)- 3.44 4.19 NJ2. 627-97-4 2-METHYL-2-HEPTENE 4.06 5.83 NJ3. 110-87-2 2H-PYRAN, 3,4-DIHYDRO- 4.30 13.79 NJ4. 74630-08-3 1-OCTENE, 3-Ba'HYL- 4.39 5.80 NJ5. 16747-31-2 HEXANE, 3,3,4-TRIMETH=- 4.49 4.16 NJ6. 590-66-9 CYCLOHEXANE, 1,1-DIMETHYL- 4.50 11.74 NJ
7. _ _ _ _ _ _

80. _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ __ 
_

92 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10. _ _ _ _ _ _ __ _ _ _ _ _ __ _ __ 
_ _11. _ _ _ __ _ _ 

_ _ _

17. 
__ __18. 
__ __19. _ _ _ _ _ _ _ _ __ _ _ _ _ _ 

_ _

20. _ _ _ _ _ _ _ _ _ _ _ _ _F O RM__ _I B NA__ _ G C M S_ _ T I C_

21. 
_____~~~~~~~0004
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FORM 3

WATER BNA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05882

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix spike - sample No.: P05882LCS

SPIKE SAMPLE LCS tIC-S QC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/LI) (ug/LI) REC #REC.

Acenaphthene 50.00 45.26 90 37-123
Acenaphthylene 50.00 40.52 81 67-118
Acetophenone 50.00 41.63 83 60-120
Aniline 50.00 32.09 64 25-102
Anthracene 50.00 45.82 92 68-124
Benzidine 50.00 28.68 57 22-127
Benz (a)Anthracene 50.00 45.95 92 69-125
Benzo (b) fluoranthene 50.00 51.95 104 68-127
Benzo (k) fluoranthene 50.00 47.80 96 73-128
Benzo (ghi) perylene 50.00 40.11 80 53-138
Benzo(a)pyrene 50.00 48.56 97 73-125
Benzoic acid 50.00 21.64 43 20-150
Benzyl alcohol so.oo 34.14 68 23-142
Bis(2-chloroethoxy)meth 50.00 42.12 84 45-135
Bis(2-chl~oroethyl)ether 50.00 56.00 112 51-120
Bis (2-chloroisopropyl) e 50.00 45.88 92 34-137
Bis (2-ethylhexyl)phthal 50.00 47.56 95 61-151
4-Bromophenyl phenyl et 50.00 49.85 100 60-120
Butyl benzy2. phthalate 50.00 42.32 85 60-120
Carbazole 50.00 41.72 83 37-156
4-Chloroaniline 50.00 38.48 77 45-135
Chlorobenzilate 50.00 44.50 89 20-150
4-Chloro-3-methylphenol 50.00 40.62 81 33-134
2-Chloronaphthalene 50.00 50.46 101 63-121
2-Chlorophenol 50.00 40.82 82 17-134
4-Chlorophenyl phenyl e 50.00 42.29 84 60-120
Chrysene 50.00 34.60 69* 70-124
Dibenz(a,h)anthracene 50.00 41.33 83 57-136

#Column to be used to flag recovery and RPD values with an asterisk
*values outside of QC limits

COMMENTS:

page 1 of 3 FORM III BNA-GCMS
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7 759 3 0 8
FORM 3

WATER BNA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05882 -

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: P05882LCS

SPIKE ~SAMPLE LSLCS QC.
ADDED CONCENTRATION CNETAION % LIMITSCOMPOUND (ug/L) (ug/L) (u/)REC #REC.

Dibenzofuran 50.00 41.63 83 64-122
Di-n-butyl plithalate 50.00 43.90 88 60-120
1, 2-Dichlorobenzene 50.00 35.74 71 39-1011, 3-Dichlorobenzene 50.00 39.64 79 38- 98
1,4 -Dichlorobenzene 50.00 37.71 75 31- 973,3' -Dichlorobenzidine 50.00 22.43 45 35-165
2,4-Dichlorophenol 50.00 39.77 80 13-146
2,6 -Dichlorophenol 50.00 38.96 78 20-150
Diethyl phthalate 50.00 43.04 86 60-120
3,3 -Dimethylbenzidine 50.00 30.93 62 20-150
2,4-Dimethyphenol 50.00 40.59 81 51-118
DiMethyl. phthalate 50.00 41.87 84 60-120
4, 6-Dinitro-2-methylphe 50.00 42.99 86 15-150
2,4 -Dinitrophenol 50.00 38.60 77 12-182
2,4-Dinitrotoluene 50.00 38.25 76 34-130
2, 6-Din~itrotoluene 50.00 41.20 82 62-135
N-Nitrsdiphy1TAM/Dipheny 50.00 40.94 82 45-135
Di-n-octyl phthalate 50.00 43.08 86 60-120
Ethyl methanesulfonate 50.00 40.56 81 45-135
Fluoranthene 50.00 43.43 87 55-135
Fluorene 50.00 43.43 87 66-121
Hexachjlorcbenzene 50.00 52.17 104 65-133
Hexachl~orobutadiene 50.00 43.51 87 50-112
Hexachlorocyclopentadie 50.00 29.27 58 21-141Hexachloroethane 50.00 43.75 88 37-100
Indeno(1,2,3-cd)pyrene 50.00 40.73 81 57-140
Isophorone 50.00 42.57 85 13-146
Methyl methanesulfonate 50.00 29.22 58 45-135

*Column to be used to flagr recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 2 of 3 FORM III BNA-GCMS
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7?5 309
FORM 3

WATER ENA- GCAS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05882

Lab Code: Case No.: SAS No.: SDG No.: 000i-16,9

Matrix Spike - Sample No.: P05882LCS

SPIKE SAMPWLE LCS L-C-S QC.
ADlDED CONCENTRATION CONCENTRATION %6 LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC.

2-Methylnaphthalene 50.00 43.40 87 50-124
2-Methylphenol 50.00 38.27 76 48-117
3&4-Methylphenol 25.00 17.92 72 46- 99
Naphthalene 50.00 44.58 89 55-113
2-Nitroaniline 50.00 50.30 101 63-129
3-Nitroaniline 50.00 52.77 106 61-120
4-NitroaniJline 50.00 55.69 111 60-126
Nitrobenzene 50.00 40.22 80 57-120
2-Nitrophenol 50.00 43.94 88 27-137
4-Nitrophenol 50.00 19.42 39 20-150
N-NitrosodibutyJlamine 50.00 47.25 94 60-120
N-Nitrosodiethylamnine 50.00 41.93 84 60-120
N-Nitrosodimethylamine 50.00 31.86 64 30- 96
N-Nitrosodi-n-propylami 50.00 45.22 90 60-120
Pentachloronitrobenzene 50.00 50.96 102 20-150
Pentachlorophenol 50.00 54.82 110 22-171
Phenacetin 50.00 29.51 59 20-150
Phenanthrene 50.00 46.04 92 65-126
Phenol 50.00 20.32 41 12- 57
Pyrene 50.00 41.26 82 40-149
Pyrid~ine 50.00 27.98 56 10- 82
1,2,4,S-Tetrachlorobenz 50.00 41.07 82 60-120
2,3,4, 6-Tetrachlorophen 50.00 45.84 92 20-150
1,2, 4-Trichlorobenzene 50.00 40.13 80 29-116
2.4, 5-Trichlorophenol 50.00 45.34 91 31-147
2,4, 6-Trichlorophenol 50.00 45.97 92 31-147
1, 2-Dphnylhyd~rzine/Azob 50.00 55.14 110 45-135

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of 0 outside limits
Spike Recovery: 1 out of 83 outside limits

COMMENTS:

page 3 of 3 FORM III BNA-GCMS oooo4S



3 1 0 FORM 3
WATER BNA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: P05882- .

Lab Code: Case No.: SAS No.: SDG No.: 0001-169

Matrix Spike - Sample No.: 0001-169-1

SPIKE SAMPLE MS s QC.
ADDED CONCENTRATION CNETAION P' LIMITSCOMP.aOUND (ug/L) (ug/L) (ug/L) REC R EC.

Acenaphthene 100.0 0.000 82.34 82 37-123
4-Chloro-3-methylphenol 160.0 0.000 102.3 64 33-134
2-Chlorophenol 160.0 0.000 98.19 61 17-134
1,4-Dichlorobenzene 100.0 0.243 65.22 65 31- 97
2,4-Dinitrotoluene 100.0 0.000 75.16 75 34-130
4-Nitrophenol 160.0 0.000 61.81 39 20-150
Pentachlorophenol 160.0 0.000 158.2 99 22-171
Phenol 160.0 0.000 54.21 34 12- 57
Pyrene 100.0 0.000 80.22 80 40-149
1,2,4-Trichlorobenzene 100.0 0.000 84.03 84 33-134

SPIKE MSDMD
ADDED CONCENTRATION % I QC LIMITSCOMPOUND (ug/L) (ug/L) REC #RPD #RPD REC.

Acenaphthene 100.0 86.86 87 6 20 37-123
4-Chloro-3-methylphenol 160.0 108.5 68 6 20 33-134
2-Chlorophenol 160.0 102.6 64 5 20 17-134
1,4 -Dichlorobenzene 100.0 66.26 66 2 20 31- 97
2,4-Dinitrotoluene 100.0 79.22 79 5 20 34-130
4-Nitrophenol 160.0 67.17 42 7 20 20-150
Pentachlorophenol 160.0 169.5 106 7 20 22-171
Phenol 160.0 57.73 36 6 20 12- 57
Pyrene 100.0 82.71 83 4 20 40-149
1,2,4~Trichlorobenzene 100.0 84.28 84 0 20 33-134

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of 10 outside limits
Spike Recovery: 0 out of 20 outside limits

COMMENTS:

FORM III BNA-GQCIS
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Chemnical Analytical Data 31
Review Checklist

'ort Type:[] Preliminary [,4i-Final Date Received: _______ Project Number: 5 C) / 3 7 c

Project Name: h D tLflT Analysis/Method: Y A SV4 f~ecF

Laboratory: 5 W Lab ProjectF '2

Sample Number(s): 7 CF F-c /-fF I

Evaluatcd By: (3S r)~I'YC 0o~, DateEvalua .:; 777oc ___

Data Package Deliverables Requirement: [..4•lininum[] Standard Maximum

1 Other, please describe

Quality Control Deliverables Reqired Received Passed Failed

PQL, MDL, IRL, etc meets DQ~s

Comment:

Holding Times
Comment:

Sample Condition (preservatives, containers, temperature, etc) /Case Narrative X

Comment:

rgaeRecoveries X

Comment: I - / v AJ/f- nsns

Lab Control Sample Recoveriesx

Comment: Iet. ( C LF> Zee -a / 0 fr~

Lab Control Sample Duplicate or Other Spike Recoveries X

Comment:A/:

Lab Control Sample Duplicate or Other Laboratory Duplicate RPDX

Comment: AA

Matrix Spike Recoveries X

C-omment: I , A , Pcf '- 1C Ts-- F~

Matrix Spike Duplicate Recoveries IX

Comment: j. 1, /4 ~
jot-> Li' PT c. LC c, -- (Z(/ -

MaMatrix Spike arxSieDpcteR.PD x
Comment:

Laboratory Blanks(al ehdntm ) IX

eld Blanks (trip, equip, ambient, matrix X

Comment: V/

Field Duplicates RPD IX

Comment: tr tI tj /lctn(c{ Z'SL'-'

-over-



77 5 31 2 Data Validation Level III

FIELD DUPLICATES RPD = [orig-dup] x 100
orig + dup/2

________ ~~~~Report No.: 801370
Original Duplicate

Analyte Sample ID ResuI t Sample ID Result RDp H ST-EFF-021 6.1 ST-EFF-121 . 54 1Barium ~0.106 _______ 0.108 -Calcium ~21 21.6 -Iron 0. 114~ 0.0-3-6 10
Potassium _ _ _ _ _ _ _ _ _ _ 0.816 __ _ _ _ _ _ _ 0.874 -Magnesium 10.8 11.-3 -

M ang nee __ _ _ _ _ _ _ _ _ _ _ 0.025 _ _ _ _ _ _ _ 0.02-5 0OSodum _ _ _ _ _ _ _ _ _ _ 22.7 __ _ _ _ _ _ _23.5 -3Znc 0350.053 141Carbon terachloride ___________ 1.1.6 2
Chloroform6.1_______ 658 -1,1-Dichloroethane __ _ _ _ _ _ _ _ _ _ _<1 _ _ _ __ _ _ _ 0.4 NC1, 1 -Dichloroethene _ _ _ _ _ _ _ _ _ _ 13.8 __ _ _ _ _ _ _14.1 -2trans-i 2-Dichloroethene12323 

01,1 2,2-Tetrachloroethane 1773 1893 -7Tetrach oroethene __ _ _ _ _ _ _ _ _ _ _14.77 _ _ _ __ _ 15.3 -73
1,1,1-Tric oroet a___ ___e_ 0.48 0.48 0

1,1,2-Tric oroethane ~0.8 0.75 NC
Trichloroethene ________177 ~~179 -1

cis-1,2-D____c__oroethene___ 43.8 _ _ _ _ _ _ _ 43.7 0



7 75 31 3
ENVIRONMENTAL TESTING & CONSULTING, INC.

'2924 Walnut Grove Road * Mcemphi3, TN 38111 * (901) 327-2750 *FAX (901). 3276334

Founded 1972

February 24, 2000

Mr. Virgil Jansen
Sverdrup Corporation
13723 Riverport Drive
Maryland Heights, MO 63043

Ref: Analytical Testing
ETC Order # 0002422
Project Description DDMT-Dunn Field

Project # 801370- Memphis Defense Depot

The above referenced project has been analyzed per your
instructions. The analyses were performed in our laboratory
in accordance with Standard Methods l7th/l8th Edition; The Solid
Waste Manual SW-846; EPA Methods for the Analysis of Water
and Wastes and/or 40 CFR part 136.

The results are shown on the attached analysis sheet(s).

Please do not hesitate to contact our office if you have any
questions.

Sincere Zy,

Chester D. Scheibel
Project Manager

rt

Attachment

SVEMHDDMT



775 3t4 ~ Environmental Testing & Consulting, Inc.
Data Qualifiers for Organic Reporting

Within the attached report, some analytical data may be reported as "Qualified Data" as indicated bya "Data Qualifier" next to the result. This table summarizes the possible "Data Qualifiers" that may
be associated with this report.

0 ~~Surrogate Recovery Outside QC Limits
J Estimated Value. Presence of the compound was confirmed but less than th

_____________reported detection limit.

E ~~Concentration exceeds the established method calibration range but is withn
the working range of the instrument.

B ~~Analyte detected in the associated Method Blank.
U Reported result was unconfirmed. Refer to Case Narrative.

N ~~Non-Compliance Report associated with this sample or project.
C Result reported from GCIMS confirmato nlss
M Result reported represents a minimum value. Refer to Case Narrative.

NC Reutrported from Primary Column. Result did not confirm.
* Q~~C Data (percent recovery/RPD for a particular analyte was outside QC Limits)

Revision 01/97 Dataqual.XLS



775 315
ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
METALS -AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order# 0002-422
HOLDING TIMES

QC Batch(s) for this order ICP/GFAA V1I9-AQ-03
Mercury V6-AQ-34

Sample Analysis All samples digested and analyzed within 180 days of collection.
Mercury Analysis All samples analyzed within 28 days of collection.

CALIBRATION

Initial Calibration All criteria met.
Continuing Calibration All criteria met.

SAMPLE ANALYSIS

Instrumentation: Thermo Jarrell Ash Enviro-I ICP
Varian 640Z Zeeman Graphite Furnace
Perkin Elmer 5 1 OOZL Graphite Furnace
Perkin Elmer 6000 Graphite Furnace
Thermo Jarrell Ash AA-Scan 4 Graphite Furnace
CETAC M-6000A Mercury Analyzer

Dilutions Required No dilutions required.

QUALITY CONTROL

OOO2-422.MQCBLANTK
Method Blank
V19-AQ-03BLK ICP/GFAA Metals
V6-AQ-34BLK Mercury

No analytes detected in the Method Blank

0002-422.MQCLCS
Laboratory Control Sample(s)
V19-AQ-O3LCS ICP/GFAA Metals

V6-AQ-34LCS Mercury

All criteria met.

0002-422.MQCMSMSD
Matrix Spike / Matrix Spike Dug - ICP Metals
0002-422-01 RPD All analytes within QC limits.
ST-EFF-02 1 Spike Recovery All analytes within QC limits, except as listed below.

Silver was flagged for low recoveries in the Matrix Spike and Matrix Spike Duplicate. A Post
Digestion Spike was performed for verification:

mg/L mg/L %QA
Analyte Expected Found Recovery Evaluation
Silver 0.250 0.242 97 Pass

Refer to Laboratory Control Sample(s) for system verification.

000002
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ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
METALS-AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field
ETC Order# 0002-422
QUALITY CONTROL

Matrix S ik~e / Matrix Spike Dun - Graphite Metals
0002-422-01 RPD All analytes within QC limits.ST-EFF-021I Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Matrix Snk _I Matrix SieDg-H002-4220 1RDAll analytes within QC limits.ST-EFF-021 Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification.

Dilution Test Dilution result must agree within I0% of original result when sample is
diluted by a factor of 5.

Post Digestion Spike Recovery must be +h- 1 5% of expected value.

Project Manager

000003
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ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
CC/MS VOLATILE COMPOUNDS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order# 0002-422
Method (SW-846) 8260B3/5030B

SAMPLE PRESERVATION (Verified at time of analysis)

All aqueous samples preserved to pH < 2.

HOLDING TIMES

Sample Analysis All samples analyzed within 14 days of collection.

QUALITY CONTROL

6Cc Batch Form 4 Summary
V2021701 V202171ILB

System Monitoring Comiocunds FORM 2
Surrogate recoveries within QC limits.

Method Blank FORM 4
V202171 I1LB

Target Analytes were not detected in the Method Blanks.

Laboratory Control Sample FORM 3
V2021711ILCS

All acceptance criteria met, except as listed below.

1,2-Dichlorobenzene, Tetrachloroethene and Tetrahydrofuran (non-target analyte) were flagged for
slightly low recovery in the LCS. Furan and Pentachloroethane, which were non-target analytes,
were flagged for high recovery in the LCS. The slightly low recovery for Tetrachloroethene does
not significantly affect the sample results. The laboratory spiked the LCS with all target compounds
and all recoveries were within QC Limits except as previously noted. Due to the large number of
spike compounds, it is likely that a few compounds may be out of control limits. It is ETC, Inc. QC
policy that 90% of all spike compound recoveries are within control limits. The LCS complies with
this requirement. The LCS recovery is considered as acceptable.

Matrix Spike / Matrix Spike Dug. FORM 3
Batch V2021701
0002-423-06 RPD All analytes within QC limits.

Spike Recovery All analytes within QC limits.

Refer to Laboratory Control Sample(s) for system verification. --

CALIBRATION

BFB Daily 12-Hour Tune All criteria met. FORM 5
Initial Calibration All criteria met. FORM 6
Calibration Verification All criteria met. FORM 7

Volatile Internal Standard Area and RT FORM 8
Daily Check Standard(s) Internal Standard Areas and Retention Times within QC limits.

000004
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ENVIRONMENTAL TESTING AND CONSULTING, INC.

CASE NARRATIVE
GC/MS VOLATILE COMPOUN4DS - AQUEOUS

Client Name Sverdrup Corporation
Project Name DDMT- Dunn Field

ETC Order# 0002-422
Method (SW-846) 8260B/5030B

SAMPLE ANALYSIS

Instrumentation HP 5890 Series II GC, 597IMSD
Dilutions Required No dilutions required.

Project Manager



775 31
FORM 1 CLIENT SAMvPLE NO.

BNA-GCMS ORGANICS ANALYSIS DATA SHEET _ ______

Lab Name: ETC, INC. Contract: I P0529_____

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

matrix: (soil/water) WATER Lab Prep Batch: P05295

sample wt/vol: 1000 (g/mL) ML Lab File ID: 0301003

Level: (low/med) LOW Date Received: _ __

%k Moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Extract Volume: 1(ttL) Date Analyzed: 02/17/00

Injection Volume: 1.0(UL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

91-94-1 --------- 3,3'-Dichlorobenzidifle___10.00 U

120-83-2 ---------2,4-Dichloropheflol 5.00 U
87-65-0 ----------2,6-Dichlorophenol 5.00 U
84-66-2 --------- Diethyl phthalate 10.00 U
119-93-7 -------- 3,3-Dimethylbeflzidlfe 50.00 U
105-67-9 -------- 2,4-Dimethyphenol 5.______U
131-11-3 -------- Dimethyl phthalate______ .00 U
534-52-1 -------- 4,6-Dinitro-2-methy-lphenol__ 10.00 U
51-28-S ----------2,4-Dinitrophenol l_____20.00 U

121-14-2 -------- 2,4-Dinitrotoluefle 5.00 U
606-20-2 -------- 2,6-Dinitrotoluene 5.00 U
122-39-4 -------- N-Nitrsdiphyl.Am/DipHeflylamlfln 5.00 U
117-84-0 -------- Di-n-octyl phthalate 50
62-50-0 ----------Ethyl methanesulfonlate_____5.00 U
206-44-0 -------- Fluoranthene _______2.00 U
86-73-7 ----------Fluorenle__________2.00 U

118-74-1 -------- Hexachloro efzefle _____5.00 U
87-68-3 ----------Hexachlorobutadiene 5.00 U
77-47.4 ----- Hxclrycoet ee5.00 U
67-72-1 --------- Hexachlorocycha pefl5.W 00 U

193-39-S ---------Indeno(1,2,3-cd)pyrefle ___4.38 _ _

78-59-1 --------- Ispooe_________5.00 U
66-27-3 --------- Mehlmtaeufnt___5.00 U
91-57-6 ---------- 2Mtyf hhlfe____2.00 U

95-48-7 ---------- 2Mtypeo ______5.00 U
108-39-4 --------- 34Mtypeol______5.00 U
91-20-3 ----------Naphthalene ________2.00 U
88-74-4 ----------2-Nitroaniline _______10.00 U
99-09-2 ----------3-Nitroanilifle _______10.00 U

100-01-6 -------- 4-Nitroaniline _______10.00 U
98-95-3 --------- Nitrobenzefle________5.00 U
88-75-5 ----------2-Nitrophenol________10.00 U
100-02-7 -------- 4-Nitrophenlol_________5.00 U

FORM I BNA-GCMS
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7 7 5 3206FR
BNA-GCrvis FOGNIC AN1SSCIETS~

ORGAICSANALSISDATA 
SHEET 

No.Lab Name: ETC, INC. 
Cnrc:/ _ _ _ _ _ _Lab Code: ~ Case No ..: SA S N o .:S G No : 0 2 4 2

Matrix: (Soil/water) WATER 
LabDrepNatc 

: 0P05295 2
Sample wt/vol: 1000 (g/rrL) MVL Lab File BaDc: P030100Level: (low/med) LOW 

Date ReciveID:0313%6 Moist ur :d c n ed y N a e e e v d
Con ent at e E t ra t V lde te : (Y N _ _Date E xctracted :

Conjceintae Volrume: 1e 1(rnL) Date Analyzed: 02/l7Yoo
GPC Cleanup: (YIN) N pH: 7.0 Dlto atr .

CAS NO. 
CONCENTRATION UNITS:COMPOUND (ug/L or lag/Kg) tUG/rL Q24-16-3 -------- N-NitrosodibutY 
lin500e155-18-5 --------- NNtosdeh5aie.00 

1

l29-Oo..-0----- irsdmthl.......5.oo621-64.7------- N-NitrosOdimetyprop1 

S-e .oo uU
82-Ga -7---------PeN-tac~rontrdi1.00 

1
-- ---------PPentachloro-rt-phl_________me 

5.ou87-86-5 --------- Pentachloophenol 

2.00 u108-9s2 -------- phenol__2___0___0____129-00o .--------Ppyrene___________ 

.00 1
110-86-1i--------Py 

yridine 
2________ .00 U

95-94.3 --------- 124 -5.00 
U

58-90.2 ---------22,3,4, SGTetrachlorophe__ 
5.00 1

120-82.1 --------l1t2,4-Trichlorobenzen 

5.00 U
95-95-4 --------- 2,4,5-Trichlorophen1ol 

5.0t88-06-2 --------- 246Tihoohnl'-00U
103-3>3---------1j,2-~nl~rieA~5ne

FORM I BNA-GCMS



775 321
FORM 2. CLTENT SAMVPLE No.

BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
P0529 5LB

Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (g/mL) ML Lab File-ID: 0301003

Level: (low/med) LOW Date Received: _ __

% Moisture: ___ decanted: (Y/N) Date Extracted:

concentrated Extract Volume: 1(rnL) Date Analyzed: 02/17700

Injection Volume: 1.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
Number TICs found: 2 (ug/L or ug/Kg) ug/L

CAS NUMB~ER COMPOUND NAME RT EST. CONC. Q

1. 107-86-8 2-BUTENAL, 3-METW- 4.45 7.06 NJ
2. 4291-79-6 CyCLOHExANE, l-METHYL-2-PROP 4.66 8.65 NJ

4 . _ _ _ _ _ _

5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10. _ _ _ _ _ _

12.

13. _ _ _ _ _ _

14 . _ _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

17. ___

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

24. _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

29. _ _ _ _ _ _

FORM I BNA-GCMS-TIC



itS 322 - ~~~FORM 3WATER BNA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05295

Lab Code: Case No.: SAS5 No.: SDG No.: 0002-422

Matrix Spike - Sample No.: P05295LCS

SPIKE SAPE C C-S QC
ADDED CCNTAINCONCENTRATION %6 LIMITSCOMPOUND (ug/L) (u/)(ug/L) REC #REC.

Acenaphthene 50.00 37.30 ~75 37-123Acenaphthylene 50.00 34.16 68 67-118Acetophenone 50.00 29.59 59* 60-120 #'4Aniline 50.00 25.61 51 25-102Anthracene 50.00 44.79 90 68-124Benzidine 50.00 89.25 178* 22-127/A'Benz (aAnthracene 50.00 45.08 90 69-125Benzo (b) fluoranthene 50.00 39.05 78 68-127Benzo (k) fluoranthene 50.00 37.92 76 73-128Benzo (ghi) perylene 50.00 32.16 64 53-138Benzo(a)pyrene 50.00 38.35 77 73-125Benzoic acid 50.00 25.00 50 20-150Benzyl alcohol so.oo 27.15 54 23-142Bis (2-chJloroethoxy) meth 50.00 31.29 62 45-135Bis (2-chloroethyl) ether 50.00 27.14 54 51-120Bis (2-chloroisopropyl) e 50.00 28.30 57 34-137Bis (2-ethylhexyl)phthal. 50.00 40.96 82 61-1514-Bromophenyl phenyl et 50.00 45.94 92 60-120Butyl benzyl phthalate 50.00 47.02 94 60-120Carbazole 50.00 37.30 75 37-1564-Chloroaniline 50.00 33.59 67 45-135C~hlorobenzilate 50.00 54.96 110 20-1504 -Chloro-3 -methylphenol 50.00 36.25 72 33-1342-Chloronaphthalene 50.00 42.55 85 63-1212-Chlorophenol 50.00 27.24 54 17-1344-Chltorophenyl phenyl e 50.00 38.20 76 60-120Chrysene 50.00 35.26 70 70-124Dibenz(a,h)anthracene 50.00 33.72 67 57-136

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMMENTS:

page 1 of 3 FORM~ III BNA-GCMS
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FORM 3 775 a
WATER SNA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05295

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No.: P05295LCS

SPIKE SAMPLE LCS LCQC.
ADDED CONCENTRATION CONCENTRATION %6 LIMITSCOMPwOUND (ug/L) (ug/L) (ug/L) REC #REC.

Dibenzofuran so. oo 36.48 73 64-122
Di-n-butyl phthalate 50.00 44.14 88 60-120
1, 2-Dichjlorobenzene 50.00 27.59 55 39-101
1, 3-Dichlorobenzene 50.00 26.11 52 38- 98
1, 4-DichJlorobenzene 50.00 26.72 53 31- 97
3,3'17Dichlorobenzidine 50.00 44.01 88 35-165
2,4 -Dichiorophenol 50.00 33.37 67 13-146
2, 6-Dichloropheno2. 50.00 34.20 68 20-150
Diethyl phtbalate 50.00 39.32 79 60-120
3,3 -Dimethylbenzidine 50.00 63.22 126 20-150
2,4-Dimethyphenol 50.00 -33.00 66 51-118
Dimethyl phthalate 50.00 38.41 77 60-120
4, 6-Dinitro-2-methylphe 50.00 39.24 78 15-150
2,4 -Dinitrophenol 50.00 32.17 64 12-182
2,4 -Dinitrotoluene 50.00 45.50 91 34-130
2, 6-Dinitrotoluene 50.00 42.55 85 62-135
N-NitrsdiphylAm/Dipheny 100.0 84.17 84 45-135
Di-n-octyl phthalate 50.00 33.53 67 60-120
Ethyl methanesulfonate 50.00 27.30 55 45-135
Fluoranthene 50.00 47.08 94 55-135
Fluorene 50.00 38.59 77 66-121
Hexachlorobenzene 50.00 45.79 92 65-133
Hexachlorobutadiene 50.00 32.00 64 50-112
Hexachlorocyclopentadie 50.00 29.66 59 21-141
Hexachjloroethane 50.00 23.85 48 37-100
Indeno(1,2,3-cd)pyrene 50.00 33.46 67 57-140
Isophorone 50.00 30.74 61 13-146
Methyl methanesulfonate 50.00 18.06 36* 45-135*

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

COMM4ENTS:

page 2 of 3 FORM III BNA- GCMS
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I,775 324,
FORM 3

WATER BNA- GCMS LAB CONTROL SAMPLE

Lab Name: ETC, INC. Lab Prep Batch: P05295

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No.: P05295LCS

SPIKE SAPELSLCS QC.
ADDED CONCENTRATIONCOENRTN % LIMITSCOMPOUND (ug/L) (u/)(ug/L) REC R EC.

2-Methylnaphthalene 50.00 31.54 63 50-1242-Methylphenol 50.00 27.64 55 48-1173&4-Methylphenol 50.00 26.14 52 46- 99Naphthalene 50.00 29.29 58 55-1132-Nitroaniline 50.00 37.61 75 63-1293-Nitroaniline 50.00 38.19 76 61-1204-Nitroaniline 50.00 39.46 79 60-126Nitrobenzene 50.00 29.74 59 57-1202-Nitrophenol 50.00 31.39 63 27-1374-Nitrophenol 50.00 14.99 30 20-150N-Nitrosodibutylamnine - 5.00 35.33 71 60-120N-Nitrosodiethylamine 50.00 28.54 57* 60-1200AN-Nitrosodimethylamine 50.00 '18.37 37 30- 96N-Nitrosodi-n-propylamni 50.00 29.71 59* 60-120Pentachloronitrobenzene 50.00 47.87 96 20-150Pentachlorophenol 50.00 45.33 91 22-171Phenacetin 50.00 42.68 85 20-150Phenantbhrene 50.00 44.97 90 65-126Phenol 50.00 12.35 25 12- 57Pyrene 50.00 56.64 113 40-149Pyrid~ine 50.00 15.31 31 10- 821,2 ,4,5-Tetrachlorobenz 50.00 32.43 65 60-1202,3,4, 6-Tetrachlorophen 50.00 39.76 80 20-1501,2, 4-Trichlorobenzene 50.00 29.19 58 29-1162,4, 5-Trichlorophenol 50.00 39.50 79 31-1472,4, 6-Trichiorophenol. 50.00 37.31 75 31-1471, 2-Dphnylhydrzine/Azob 50.00 37.90 76 45-135

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of 0 outside limits
Spike Recovery: 5 out of 83 outside limits

COMMENTS:

page 3 of 3 FORM III BNA-GCMS
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FORM 3
WATER BNA-GaiMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC, INC. Lab Prep Batch: P05295

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No..: 0002-422-1

SPIKE SAMPLEMSS QC
ADDED CONCENTRAT ION CNETRTION % LIMITSCOMPOUND (ug/L) (Ug/L) (ug/L) REC ftREC.

Acenaphthene 100.0 80.58 80 37-1234-Chloro-3-methylphenol. 160.0 121.8 76 33-1342-Chlorophenol 160.0 108.2 68 17-134l,4-Dichlorobenzene 100.0 64.05 64 21- 972,4 -Dinitrotoluene 100.0 103.1 103 34-1304-Nitrophenol 160.0 22.09 14* 20- 75Pentachlorophenol. 160.0 68.05 42 22-171Phenol 160.0 54.69 34 12- 57Pyrene 100.0 132.0 132 40-1491, 2 ,4-Trichlorobenzene 100.0 69.15 69 29-116

SPIKE MSDMD
ADDED CONCENTRATION % QC LIMITSCOMPOUND (ug/L) (ug/L) REC ftRPD ftRPD REC.

Acenaphthene 100.0 79.79 80 0 20 37-1234 -Chloro-3-methylphenol 160.0 115.0 72 5 20 33-1342-Chlorcphenol 160.0 106.7 67 1 20 17-1341,4-Dichlorobenzene 100.0 67.26 67 4 20 31- 972 ,4 -Dinitrotoluene 100.0 103.3 103 0 20 34-1304-Nitrophenol 160.0 22.38 14* 0 20 20- 75Pentachlorophenol 160.0 66.63 42 0 20 22-171Phenol 160.0 56.91 36 6 20 12- 57Pyrene 100.0 126.4 126 5 20 40-1491,2 ,4 -Trichlorobenzene 100.0 71.24 71 3 20 29-116

#Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of 10 outside limits
Spike Recovery: 2 out of 20 outside limits

COMMENTS:

FORM III ENA-GCMS
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Environmental Testing & Consulting, Inc.

Login
Chain-of-Custody

oo005 3
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35 328

Environmental Testing & Consulting, Inc.
Cooler Receipt Form

LIMS# 0002-422Date Received 2/16/00 Project- DDMT
Date/Time Chec~ked In 2/16/00-0830 F u-nn Field___
Carrier/Bill# __Hand-Delivered______ y9Z. Q

1. Custody Seals?/Location No

2. Samples are non-radioactive? Yes

3. Chain of Custody in plastic? Yes

4;' Temperature at receipt (ok = 4± 2 0C)<4oC OK

5. Ice & Packing-Bagged Ice, Bubble Wrap Yes

6. Chain of Custody filled out properly? Yes

7. All containers in separate bags? Yes

8. Sample containers intact? Yes

9. Label (s) complete and in good condition? Yes

10. Label (s) agree with Chain of Custody? Yes

11. Correct containers used? Yes

12. Sufficient sample? Yes

13. VOA vials bubble-free (H20) or no head space (soil)? Yes

14. Preservation OK? TM pH_; TRPH pH_ TOC pH_; Yes
TOX pH_ CN pH_; N/P pH_; Other pH

Comments

*Validated Date and Time of Sample Receipt (VDTSR)
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775 330
FORM 3

WATER VOA-GGCIS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V2021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike -Sample No.: V2021711LCS

SPIKE SAMPLE LCS ~~LICS 00.

ADDED CONCENTRATION CNETAION %- LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.

1,3, s-Trimethy2lbenzefle 100.0 97.22 97 69-128

Vinyl Acetate 100.0 .93.80 94 28-146

Vinyl Chloride 100.0 85.06 85 65-134

Xylene-rnp 200.0 188.8 94 77-115

Xylene-o 100.0 92.41 92 77-1151

*Column to be used to flag recovery and RPD values with an asterisk

*Values outside of QC limits

RPD: 0 out of 0 outside limits
Spike Recovery: 5 out of 89 outside limits

COMMvENTS:

page 4 of 4 FORM III VOA-GCMS
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7 75 33 1 
FORMp 3WATER VOA-GQ.AS LAB CONTROL SAMPLE

Lab Name:ETNC 

Lab Prep Patch: V20217o1
L a b C o d e : C a s e N o .: S A S N o .:S D N o : 0 2 4 2

Matrix Spike - Sample No.: V2021712LCSSGN.:00
5

2

ADDE CO CE~ 7 T I N CO CEN I~ TION % L M T

COMPOUNDU 
i ) u / 

us U ETetrachloroethe 
10.

Tet rahydrofurann 
100.0 

114.8u9 
7-100.0 

99~~11.86 J15 80-1.13
- - - - - - - - - - --

95 .71 ~~~~~~100 77- 11s

#Columnj~ to be used to flag recovery andRDvausitanserk*Values Outside of QC limitsRP 
va u s wt an s er kSRPiD: 0 Out of 0 Outside limitspie Recovery: 1 Out Of 3 outside limits

cXJMMENTS:

FORMv III VOA-GcMrS



FORM 3 775 332
WATER VOA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: ETC,INC. Lab Prep Batch: V2021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No..: 0002-423-6

SPIKE SAMPLE Ms Ms QC.
ADDED CONCENTRATION CONCENTRATION %- LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC R EC.

Benzene 100.0 0.000 97.59 98 72-124
Chlorobenzene 100.0 0.000 103.6 104 77-112
1,1-Dichloroethene 100.0 0.000 99.61 100 69-121
Toluene 100.0 0.000 . 101.7 102 77-115
Trichloroethene 100.0 0.000 99.51 100 75-113

SPIKE MSD MSD
ADDED CONCENTRATION % ?k QC LIMITS

COMPOUND (ug/L) (ug/L) REC *RPD *RPD REC.

Benzene 100.0 94.17 94 4 20 72-124
Chlorobenzene 100.0 97.84 98 6 20 77-112
1,1-Dichloroethene 100.0 94.59 94 6 20 69-121
Toluene 100.0 97.30 97 5 20 77-115
Trichloroethene 100.0 96.41 96 4 20 7S-113

*Column to be used to flag recovery and RPD values with an asterisk
*Values outside of QC limits

RPD: 0 out of S outside limits
Spike Recovery: 0 out of 10 outside limits

COMMENTS:.

FORM III VOA-GCMS
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775 333 ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project # 801370-10000003Memphis Defense Depot FID #13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-01 
Matrix :AQUJEOUJSSample ID: ST-EFF-021I 
Sample Date :02/15/00

DETECTION DATE DATETEST 
RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHODGe/Ms Base/Neutral & Acid 

8270C
QC BatchP025uL
Acenaphthene 

N02D ug/L 2. 02/60 21/0Acenaphthylene 
ND ug/L 20Anthracene ~~~ND ug/L 2.00BezA~nthracene 
ND ug/L 2.00Benzo(a)floanthraene 
ND ug/L 2.00Benzo(b)fluoranthene 
ND ug/L 2.00

Benzo(g,lh,i)perylene 
ND ug/L 2.00Senzo(a)pyrene 
ND ug/L 2.00Benzoic Acid N gL5.Benzyl Alcohol ND ug/L 50.0Bis(2-chloroethoxy)methane 
ND ug/L 10.00BisC2-chloroethyl)ether 
ND ug/L 5.00Bis (2-chloroisopropyl) ether ND ug/L 5.00Bi(-tyhxy~hh~t 
ND ug/L 10.04-Bromophenyl phenyl ether ND ug/L 5.00Butyl benzyl phthalate ND ug/L 5.004- Chioroanil inecDu/ 

5.002 -Chloronaphthalene 
ND ug/L 504-Chlro-3-ethylhenolND 

ug/L 5.002-Chloro-3mtyphenol 
ND ug/L 5.004 -Chlorophenyl phenyl ether ND ug/L 5.00Chrysene 
ND ug/L 2.00Dibenzo(a,h)anthracene 
ND ug/L 2.00Dibenzofuran 
ND ug/L 5.00Di-n-butyl phthalate ND ug/L 5.001,2 -Dichlorobenzene 
ND ug/L 5.001,3 -Dichlorobenzene 
ND ug/L 5.001.4 -Dichlorobenzene 
ND ug/L 5.003 ,3 1-Dichlorobenzidine 
ND ug/L 10.02 ,4-Dichlorophenol 
ND ug/L 5.002 ,6 -Dichlorophenol 
ND ug/L 5.00Diethyl phthalate ND ug/L 5.002 ,4-Dimethylphenol 
ND ug/L 5.00Dimethyl phthaliate ND ug/L 5.004 ,E-Dinitro-2-methylphenol 
ND ug/L 10.02, 4-Dinitrophenol 
N ugL50.02 ,4-Dinitrotoluene 
NDug/L 502 ,G-Dinitrotoluene 
ND ug/L 5.00Di-n-octyl phthalate ND ug/L 5.00Fluoranthene 
ND ug/L 2.00Fluorene 
ND ug/L 2.00Hexachlorobenzene 
ND ug/L 5-00

S"2~OAORY MANAGER ND- Not Detected



1775 334
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

.!nt Name Sverdrup Corporation Project # 801370-10000003
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-01 Matrix :AQUEOUS
Sample ID: ST-EFFO02I Sample Date :02/15/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

GC/MS Base/Neutral & Acid 8270C
02/16/00 02/17/00 PF

Hexachlorobutadiene ND ug/L 5.00
Hexachlorocyclopentadiene ND ug/L 5.00
Hexachloroethane ND ug/L 5.00
Inden0(1,2,3-cd)pyrene ND ug/L 2.00
isophorone ND ugiL 5.00
2-Methylnaphthalene ND ug/L 2.00
2-methylphenol Co-cresol) ND ugiL 5.00

methylphenol (m-cresol) ND ug/L 5.00
4ethyJlphenol (p-crescl) ND ug/L 5.00

*'aphthalene -ND ug/L 2.00
Nitrobenzene ND ug/L 5.00
2-Nitroaniline ND ug/L 5.00
3-Nitroaniline ND ug/L 10.0
4-Nitroaniline ND ug/L 5.00
2-Nitrophenol. ND ug/L 5.00
4-NitrophencJl ND ug/L 5.00
N-Nitrosodiphenylamine ND ug/L 5.00
N-Nitrosodipropylamine ND ug/L 5.00
Pentachlorophenol ND. ug/L 10.0
Phenanthrene ND ug/L 2.00
Phenol ND ug/L 5.00
Pyrene ND ug/L 2.00
1,2,4-Trichlorobenzene ND ug/L 5.00
2,4,5-Trichlorphenol. ND ug/L 5.00
2,4,6-Trichloropheniol ND ug/L 5.00

Surrogate Standard % Recovery 00 Limits
5). - Nitrobenzene-dS 77 29 110
S2 - 2-Fluorobiphenyl. 77 38 107
S3 - 4-Terphenyl-dI4 115 33 122
84 - Phenol-dG 33 7 .-58
SS - 2,4,6-Tribromophenol 82 16 138
S6 - 2-Fluorophenol. 43 8 88

P 17 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~nOa



775. 335 FORM IBNA-G&71.S ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE No.TENTATIVELY IDENTIFIED COMPOUNDS-----
Lab Name: ETC, INC, Contract: 00-2-
Lab Code: Case No.: SAS No.: SDG No.: 0002-422
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol: 1000 (g/rnL) M.L Lab File ID: 0901009
Level: (low/med) LOW Date Received: ____

%k Moisture: ___ decanted: (YIN) __ Date Extracted:
Concentrated Extract Volume: 1(nit) Date Analyzed: 02/17/00
Injection Volume: 1.0(UiL) Dilution Factor: i.o
GPC Cleanup: (YIN) N pH: 7.0

Number TI~s found: isCONCETRTION UNITS:Number TI~s found: iS(ug/L or ug/Kg) ug/L

GAS NUMB2ER COPUDNM TEST. OO Q
1. 79-01-s TRIaffRROETH{Y-rE 

2.64 12.87 NJ2. 127-18-4 TFIRACHLO3ROE j~r~3.60 
5.15 NJ3. 79-34-5 ETHANE, l,1,2,2- '~~a~O4.48 

78.01 NJ4. 53941-19-8 2-HEXENE, 3,4,4-Tp'qy. 4.66 6.90 NJS. 2155-30-8 PROPANOIC ACID, 2-HYDROXY-, 15.60 18.14 N6. UNaqOWN 
.16.12 38.38 J7. 33100-27-5 15-CRowN-5. 
17.45 30.35 NJ8. UJNXNOWNq 
18.43 27.74 J9. 62338-56-1 CyCLOtNDECANE (1-Mr11ya.T~ 18.54 13.80 NJ10. 22522-34-5 9-HEX.ADECEDNOIC ACID, EICOSYh 18.77 58.24 NJ11. UNKNOWN 
18.90 14.95 J12. 33100-27-5 15-C~oWN~-s 
19.13 50.56 NJ13. UNKN~OWN 
19.72 19.23 J14. 56009-20-2 CYCLOiEXJLANE 1.-(1,5-DxrM'nHYr 20.29 14.59 NJ15. 1892-12-2 CYCLODODECANErMVETHANOL 
22.53 45.41 NJ16.

20.~

22.~
23.~
24.~

27.~
28.~
29.~
30.~

PORN I BNA-GCMS-TIC

0000,39



775 336
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

nt Name Sverdrup Corporation Project # 801370-10000003
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

site ID DDMT-Dunn Field

Date Arrived 02/16/00
1:TC Order Number 0002422

&'TC Lab ID 0002422-02 Matrix :AQUJEOUS
Sample ID: ST-EFF-I21 Sample Date :02/15/00

DETECTION DATE DATE
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

3C/MS Base/Neutral & Acid 8270C
02/16/00 02/17/00 PF

QC Batch P05295 ug/L
Acenaphthene ND ug/L 2.00
Acenaphthylene ND ug/L 2.00
Anthracene ND ug/L 2.00
Benzo(a)anthracene ND ug/L 2.00
Benzo(b)fluoranthene ND ug/L 2.00
Benzo(k)fluoranthene ND ug/L 2.00

-izo(g,h,i)perylene ND ug/L 2.00
.zc(a)pyrene ND ug/LY 2.00

ccnzoic Acid ND ug/L 50.0
BenzyJl Alcohol ND ug/LY 10.0
Bis(2-chloroethoxy)methane ND ug/L 5.00
Bis(2-chloroethyl)ether ND ug/L 5.00
Bis(2-chloroisopropyl)ether ND ug/L 5.00
Bis(2-ethylhexyl)phthalate ND ug/L 10.0
4-Bromophenyl phenyl ether ND ug/L 5.00
ButyJl benzyl phthalate ND ug/L 5.00
4-Chloroaniline ND ug/L 5.00
2-Chl~oronaphthalene ND ug/lY 5.00
4-Chloro-3-methylphenol. ND ug/L 5.00
2-ChJlorophenol ND ug/L 5.00
4-Chlorophenyl. phenyl ether ND ug/L 5.00
Chrysene ND ug/L 2.00
Dibenzo(a,h)anthracene ND ug/L 2.00
Zibenzofuran ND ugLY. 5.00
Di-n-butyl phthalate ND ug/L 5.00
L,2-Dichlorobenzene ND ug/L 5.00
1,3-Dichlorobenzene ND ug/L 5.00
1,4-Dichlorobenzene ND ug/L 5.00
3,3'-Dichlorobenzidine ND ug/LY 10.0
',4-Dichlorophenol ND ug/L 5.00
tE6-Dichlorophenol ND ug/L 5.00
)iethyl phthalate ND ug/lY 5.00
2,4-Di~methylphenol ND ug/L 5.00
Dimethyl. phthalate ND ug/L 5.00
bE6-Dinitro-2-methylphenol ND ug/L 10.0
',4-Dinitrophenol ND ugLY. 50.0
2,4-Dini-trotol~uene ND ug/LY 5.00

1-Dinitrotoluene ND ug/L 5.00
n-octyl phthalate ND ug/L 5.00

'luoranthene ND ugLY. 2.00
~'luorene ND ug/L 2.00
exachlorobenzene ND ug/LY 5.00

0~~~~~~~~~~~~oo4



775 337
ENVIRONMENTAL TESTING &z CONSULTING., INC.2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

.Client Name Sverdrup Corporation Project # 801370-10000003
Memphis flefense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-02 
Matrix :AQUJEOUJSSample ID: ST-EFF-12I Sample Date :02/15/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
SC/MS Base/Neutral & Acid 

8270C
Hexachiorobtadiene - N ug/L 5.00 02/16/00 02/17/00 PPHexachlorobyclopentdeneND ug/L 5.00

Hexachloroethane ND ug/L 5.00Indeno(i,2,3-cd)pyrene ND uq/L 2.00Isophorone ND ug/L 5.002-Methylnaphthalene ND ug/L 2.002-Methylphenol (0-cresol) ND ug/L 5.003-Methylphenol (mn-cresol) ND ug/L 5.004-Methylphenol (p-cresol) ND ug/L 5.00Naphthalene ND ug/L 2.00Nitrobenzene ND ug/L. 5.002-Nitroaniline ND ug/L 5.003-Nitroaniline ND ug/L 10.04-Nitroaniline ND ug/L 5.002-Nitrophenol ND ug/L 5.004-Nitrophenol ND ug/L 5.00N-Nitrosodiphenylamine ND ug/L 5.00N-Nitrosodipropyl~amine ND ug/L 5.00Pentachlorophenol ND ug/L 10.0Phenanthrene ND ug/L 2.00Phenol ND ug/L 5.00Pyrene ND ug/L 2.001.2,4-Trichlorobenzene ND ug/L 5.002,4, 5-Trichlorphenol N gL5.00
2,4,6-Trichlorophenol ND ug/L 50

Surrog~ate Standard% Recovery OC LimitsSi -Nitrobenzene-ds 70 29 110S2 -2-Fluorobiphenyl. 70 38 10753 -4-Terphenyl-d14 107 33 12254 -Phenol-dE 30 7 58SS - 2 ,4 ,-Tribromophenol 69 16 138SE -
2-Fluorophenol 38 8 88

ABORATORY MANAGER ND- Not Detected 001A



BNA-GCMS ORGANICS ANALYSIS DATA SHEET ~ 7 3
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC, INC. Contract: 0002__422__2

Lab Code: Case No.: S/AS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 1000 (gmlin) MLf. Lab File ID: 1001010

Level: (low/med) LOW Date Received: _ __

% Moisture: ___ decanted: (Y/N)- Date Extracted:

Concentrated Extract Volume: 1(inL) Date Analyzed: 02/17?00

Injection Volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATION UNITS:

Number TICs found: 11 (ug/L or ug/Kg) Ug/L

CAS NUMBER COMPOUND NAMVE RT EST. CONC. Q

1. 79-01-6 TRICHLOROETHYLENE 2.64 9.85 NJ
2. 127-18-4 TETRACHLOROET1VYLENE 3.60 4.48 NJ
3. 79-34-5 ETHANE, 1,l,2,2-TETRACHLORO- 4.48 71.78 NJ
4. 53941-19-8 2-HEXENE, 3,4,4-TRIMETHYL- 4.66 7.02 NJ
S. UNKNOWN 13.94 8.17 Jl
6. 17455-13-9 1,4,7,10,13,16-HEXAOXACYC2LOO 15.61 8.54 NJ
7. 33100-27-5 15-CROWN-S 17.45 8.42 NJ
8. 1786-94-3 3,6,9,12,lS-PENTAOXANONADECA~ 19.12 11.16 NJ
9. UNKNOWN 20.94 9.58 Jl

10. 582-33-2 BENZOIC ACID, 3-AMINO-, ETHY 21.30 8.91 NJ
11. 70286-10-1 PROPANEDINITRILE, (5,6-DIPHE 22.14 29.95 NJ
12.
1 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

14. _ _ _ _ _ _

1 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25.
2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

28. _ _ _ _ _ _

29. _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I ENA-GCMS-TIC
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775 3~39
FORM 2

WATER BNA-GCM1S SURROGATE RECOVERY

Lab Name: ETC, INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

~~IW Si S2 S3 S4 ~~~ SS SS7 S8 TOTSAMPLE NO. (NBZ)# (FBP) (TH# (PHu4# (TBP)# (2FP)## OUT
01 PO5295LB 75 76 90 32 96 44 ___ __ 002 P05295LCS ES5 6 121 28 ill 38 ___ __ 003 0002-422-1 77 77 115 33 82 43 ___ __ 004 0002-422-2 70 70 107 30 69 38 ___ __ 0OS 0002-422-nvMs 79 77 132* 35 93 44 1______06 0002-422-IMS 76 78 125* 36 89 43 1______
07 -

08 
-__ 

_ __ _ _

09 __ _ _ _ _ _

10 __ _ _ _ _ _

12 __ _ _ _ _ __ 
_ _ _

13 _ _ _ _ _ _ 
_ _ _

14 _ _ _ _ _ _ _ 
_ _ _

15 _ _ _ _ _ _

16 _ _ _ _ _ _ 
_ _ _17 _ _ _ _ _ _ 
_ _ _18 _ _ _ _ _ _ _ 
_ _ _

19 _ _ _ _ _ _

20 _ _ _ _ _ _ 
_ _ _ _ _ _21 _ _ _ _ _ _ 

_ _ _ _ _ _
22 _ _ _ _ _ _ _ 

_ _ _ _ _ _2 3 _ _ _ _ _ _ 
_ _ _ _ _ _24 _ _ _ _ _ _ _ 
_ _ _25 _ _ _ _ _ _ 

_ _ _2 6 _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ _2 7 _ _ _ _ _ _ __ 

_ _ _ _ _ _ _ _2 8 _ _ _ _ _ _ 
_ _ _ _ _ _2 9 _ _ _ _ _ _ 

_ _ _ _ _ _ _ _ _3 0 _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ _

QC LIMITS
SI (NBZ) =Nitrobenzene-d5 (29-110)
S2 (FBP) =2-Fluorobiphenyl (38-107)
S3 (TPH) =Terphenyl-dI4 (33-122)
S4 (PHlL) Phenol-dE ( 7- 58)
SS (TBP) =2,4,6-Tribromophenol (16-138)
S6 (2FP)= 2-Fluorcphenol( 8- 88)

#Column to be used to flag recovery values
*Values outside of contract required QC limits

D Surrogate diluted out

page 1 of 1 FORM II BNA-GCMS
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775 -34 0
FORM 4 CLIENT SAMPLE No.

BNA- GCMS METHOD BLANK SUMMARY

Lab Name: ETC, INC. Contract: P0529______

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Lab File ID: 0301003 Lab Prep Batch: P05295

Instrument ID: BNA2 Date Exctracted:

Matrix: (soil/water) WATER Date Analyzed: 02/17/00

Level: (low/med) LOW Time Analyzed: 1143

THIS METHOD BLANK APPLIES TOD THE FOLLOWING SAMPLES, MS and MSD:

LAB LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 P05295LCS P05295 0401004 02/17/00
02 0002-422-1 P05295 0901009 02/17/00
03 0002-422-2 P0529$ 1001010 02/17/00
04 0002-422-1Mg P05295 1101011 02/17/00
05 0002-422-IMS P05295 1201012 02/17/00

07 _ _ _ _ _ _ _

08 _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10 _ _ _ _ _ _ _

11 _ _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _ _

14 _ _ _ _ _ _ _

16 _ _ _ _ _ _ _

17 _ _ _ _ _ _ _

18 _ _ _ _ _ _ _

19 _ _ _ _ _ _

20 _ _ _ _ _ _

2 1 _ _ _ _ _ _ _ _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _

2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25 _ _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _

28 _ _ _ _ _ _ _

29 _ _ _ _ _ _

30 _ _ _ _ _ _ _

COMMENTS:

?ase 1 of 1
FORM IV BNA- GCI4S
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'775. 341
FORM 1 CLIENT SAMPLE No.

BNA-GCMS ORGANICS ANALYSIS DATA SHEET _______

Lab Name: ETC, INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Prep Batch: P05295

Sample wt/vol: 1000 (g/rnL) ML Lab File-ID: 0201003

Level: (low/med) LOW Date Received: _ __

%6 Moisture: ___ decanted: (YIN)- Date Extracted:

Concentrated Extract Volume: 1(niL) Date Analyzed: 02/17/00

Injection Volume: l.0(uL) Dilution Factor: 1.0

GPC Cleanup: (YIN) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uag/Kg) UG/L Q

82-32-9 --------- Acenaphthene _______2.00 U
208-96-8 -------- Acenaplithylene ______2.00 U
98-86-2 --------- Acetophenone _______0.595 J
62-53-3 --------- Aniline___________ .oo U
120-12-7 -------- Anthracene ________2.00 U
92-87-5 --------- Benzidine _________20.00 U
56-55-3 --------- Benz(a)An~tHracene _____0.323 J
205-99-2 -------- Benzo(b)fluoranthEne_____1.12 J
207-08-9 -------- Benzo(k)fluoranthene ____1.09 J
191-24-2 -------- Benzo(ghi)perylene______4.68 

_ _

50-32-8 --------- Benzo(a)pyrene________2.00 U
65-85-0 --------- Benzoic acid_________50.00 U
100-51-6 -------- Benzyl alcoh-ol________ .oo U
111-91-1 -------- Bis(2-chloroethoxy)methane 5.00 U
111-44-4 -------- Bis(2-chloroethyl)ether -5.00 U
108-60-1 --------UBs (2-chloroisopropyl)eth-er 5.00 U
117-81-7 -------- Bis(2-ethylhexyl)phthalate - 3.97 J
101-55-3 -------- 4-Bromophenyl phenyl ether' 5.00 U
85-68-7 --------- Butyl ben~zyl phtbalate - 5.00 U
86-74-8 --------- Carbazole _________2.00 U
106-47-8 -------- 4-Chloroanil ine ______5.00 U
510-1S-6 --- Qf-Clorobenzilate ______5.00 U
59-50-7 --------- 4-hloro-3-methyphno___5.00 U
91-58-7 ----------2-Chloronaphthalene ____2.00 U
95-57-8 ----------2-Chlorophenol ______5.00 U
7005-72-3 ------- 4-ChlJorophenyl phienyl ether_ 5.00 U
218-01-9 -------- Chysene __________2.00 U
53-70-3 --------- Dibenz(a,h)anthracene_____4.40 

_ _

132-64-9 -------- Dibenzofuran_________5.00 U
84-74-2 --------- Di-n-butyl phtalate_____5.00 U
95-50-1 ----------l,2-Dichlorobenzene______ .00 U
541-73-1 --------l1,3-Dichlorobenzene______5.00 U
106-46-7 -------- 1,4-Dichlorobenzene______5.00 U

FORM I BNA-GQa1S
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FORM 4 t'?5 342 CLIENT SAMPLE NO.

VOA- GCMS METHOD BLANK SUMMARY _______

V2 02171 1LB

Lab Name: ETC,INC. Contract: I______

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Lab File ID: 0302004 Lab Prep Batch: V2021701

Date Analyzed: 02/17/00 Time Analyzed: 1243

GC Column: ID: 2 (m~m) Heated Purge: (YIN) Y

Instrument ID: VOC2

THIS METHOD B3LANK APPLIES TO THlE FOLLOWING SAMPLES, MS and MSD:

LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 V2021711LCS V2021701 0201002LCS 1110

02 0002-422-3 V2021701 0501006 1413
03 0002-422-1 V2021701 0601007 1459
04 0002-422-2 V2021701 -0701008 1542
05 0002-423-6 V2021701 1301014 .2019

06 V2021712LCS V2021701 1401015 2105
07 0002-423-6MS V2021701 1501016 2151
08 0002-423-EMS V2021701 1601017 2237
0 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

COMMENTS:

page 1 of 1 FORM IV VOA-GCMS
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7175 343 VOA-d%.S.-ORGA'ICS ANALYSIS DATA SHEET CIN App o
Lab Name: ETC, INC. 

Contract:11B
Lab Code: Case No.: SAS No.: SDG No.: 0002-422Matrix: (Soil/water) WATER 

Lab Prep Blatch: V2021 701Sample wt/vol: 10.00 (g/mL) MtL Lab File ID: 0302004Level: (low/med) LOW 
Date Received:*6 Moisture: not dec. 
Date Analyzed: 02/17/00GC Column: ID: 2.00 (mm) Dilution Factor: i.rnSoil Extract Volume: ( )S o l A i u t V um ( )

CAS NO. ~~~~~CONCENTRATION UNITS.CAS NO. COMPOUND(ug/L or ug/Kg) uG/L' Q67-64-1 ---------Acetone_____________
75O05-8 --------- Acetonitrij__________25.00 

U
:'07-02-8 ---- Arlein j -Aco-------________ 

20.00 U
107-13-1 -------- Acrylonitrjj 

____20__00_107-05-1 -------- AllyJl chlorid-e 
2000

71-43-2 --------- Benzene __________1.00U108-86-1 -------- Bromoben-ze-ne-____________
74-97-5 --------- Bromochlorom-e-tEh-ne 

31.00 U
75-27-4 --------- Bromodichlorometha1.0075-25-2 --------- Bromofor__________1074 -83---------- Bromome th-anle----- ______ 

1.0 U
104-51-8 -------- n-Butylbenze-ne___________ 

1.00 U`
135-98-8 -------- sec-autylbenzene 

--- _______U98-06-s --------- tr-uybezn -~1.00 
U`

75-15-0 --------- Carbon Disulfide______10U78-93-3 --------- 2 -Butanone__ ----________56-23-5 --------- Carbon Tet-racHlo-rle 
00.

108-90-7 --------OChlorobenzene_______ 
1.00 U`

124-48-1 -------- Chlorodibro~moieth-a~e1.00 
U

75-00-3j---------Qlrehn_________1.00U
110-75-0 -------- 2 -ChloroethYl vin~ylEthe~r 

5.00U
67-66-3 --------- Chloroform __________74-87-3 --------- Chlorometh,.a-ne__________ 

1.00U126-99-8g-------- Chloroprene__---- 
____ 1.00U95-49-8 ---------2 2-Chlorotol-ue-ne________1.00 

U
106-43-4 --------4 4-Chlorotoluene ---- 

I__ .0 U
96-12-8 ---------l 2 -Di~bromo-3-cu 

l00opne1 u
106-93-4 --------l1,2-D ibromoethane ______100 

U
74-95-3j---------DDibromomethane 

______1.00 
U

95-50-1i---------lt 
,2Di chlorobenzn_____ 

.00 U
541-73-1 --------l1,3Dichlorobenzene______1.00U106-46-7 --------l1, 4 -Dichlorobenzene 

10
1476-ll..s------ 

1.00U

FORM I V0A-GavS
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FOM 775 3 4j4 LIENT SAMPLE NO.-
VOA-GCMS ORGANICS ANALYSIS DATA SHEET

Lab Name: ETC,INC. Contract:V217Aj

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

matrix: (soil/water) WATER Lab Prep Batch: V2021701

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0302004

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0'

Soil Extract Volume:_____(UL) Soil Aliquot Volume: _ __ (uL)

CONCENTRATION UNITS:
-CAS NO. COMPOUND Cug/L or ug/Kg) UG/L Q

110-57-6 -------- trans-1,4-Dichloro-2-butene- 1.00 U
67-64-1 --------- Dichlorodifluoromethane____1.00 U
75-34-3 ----------1,1-Dichloroethane______1.00 U
107-06-2 -------- 1,2-Dichloroethane______ - 1.00 U
75-35-4 ----------l,1-Dichloroethene 1.00 U
15G-59-4 -------- cis-1,2-Dichl~oroet~e~ne __ 1.00 U
156-60-S -------- trans-1,2-Dichloroethen-e 1.00 U
78-87-5 ----------l,2-Dichloropropane ____1.00 U
142-28-9 ---------1,3-Dichloropropane ____1.00 U
590-20-7 -------- 2,2-Dichloropropane______1.00 U
563-58-6 -------- 1,1-Dichloropropene ____1.00 U
10061-01-S ------ cis-1,3-Dichloropropene____1.00 U
10061-02-6 ------ trans-1,3-Dichloropropene- 1.00 U
108-20-3 -------- Di isopropyl ether______1.00 U
123-91-1 -------- 1,4-Dioxane__________100.0 U,
141-78-6 -------- Ethyl Acetate________5.00t'
100-41-4 -------- Ethylbenzene ________1.00U
97-63-2 --------- Ethyl methacrylate _____1.00 U
110-00-9 -------- Furan ____________1.00 U
87-63-3 --------- Hexachl~orobutadiene______ .00 U
110-54-3 -------- Hexane ___________5.00 U
591-78-6 -------- 2-Hexanone__________5.00 U
74-88-4 ----------lodomethane__________ 1.00 U
78-83-1 ----------Isobutyl. Alcohol_______100.0 U
98-82-8 ----------Isopropylbenzene_ ____ 1.00 U
99-87-6 --------- 4-Isopropyltoluene______1.00 U
126-98-7 -------- Methacrylonitrile_______10.00 U
75-09-2 --------- Methylene Chloride______1.00 U
80-62-6 --------- Methyl methacrylate______1.00 U
108-10-1 -------- 4-Methyl-2-Pentanone -5.00 U
1634-04-4 ------- Methyl-tertbutyl-Eth~e-r __1.00 U
91-20-3 --------- Naphthalene ________1.00 U
76-01-7 ----------Pentachloroethane _____1.00 U

FORM I VOA-GCMS
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775 345 VOA-GVI.WJRGANŽICS ANALySIS DATA SHEETCLETSM ENo

Lab Name: ETC,INC. 
Contract:VOal:

Lab Code: Case No.: SAS No.: SDG NO.: 0002-422
Matrix: (soil/water) WATER Lab Prep Batch: V2021701
Sample wt/vol: 10.00 (g/mL) M'L ~ Lab File ID: 0302004
Level: (low/med) LOW Date Received:
lit Moisture: not dec. ____ 

Date Analyzed: 02/17/00
GC Column: ID: 2.00 (mm) Dilution Factor: i.o,
Soil Extract Volume: Cut) Soil Aliquot Volume: CUt)

CONCENTRATION UNITS:*CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
107-12-0 -------- Propionitrile________ 

00109-60-4 -------- n-Propyl Acetat______100 
i10-65-i -------- n-Propylbenzene ______1.00 
U.100-42-5 ---------Styrene______________

630-20-6 --------l 1,1l,2-Ttah re1e 1.00 1379-34-5---------- 1,1,2 ,2-Tetrachloroethane-~ 
1.00 U127-18-4 ---------Tetrachloroethene _____1.00u109-99-9 -------- Tetrahydaofuran _____1001108-88-3 ---------Toluene __________1.00 

1387-61-6 ----------1 ,2 ,3 -Tr hoobnee1.00 
13120-82-1 ---------l, 2 ,4 -Trclrbnee1.00 
U71-55-6 ----------l,1ul-Triclretae1.00 
U`79-00-s ----------l,1, 2 -Trichloroethane --- 1.00 U`76-13-1 ----------l,1,2-trichloro.1,2,2-tr-jfl 

1.00 U`79-01-6 --------- Trichfloroethene ______1.00 U`75-69-4 ----------Trichlorof luorom-etHa-e 
1.00 u96-18-4 ----------l, 2 ,3 -Trichloropropane -1095-63-6 ----------lv 2t4-Trimethylbenzene - 1.00 Uj

108-67-a ---------l, 3 ,5-Trimethylbenzene 
1.00 13108-05-4 -------- Vinyl Acetate________ 
5.00 1375-01-4 --------- Vinyl Chloride__________1.00 

U1330-20-7 ------- Xylene-mp _________2.00 
U95-47-6 --------- Xylene-o___________1.00 
ii

FORM I VOA-GCMS
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FORM 1 775.346 CLIENT SAMPLE No.
VOA-GCQS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS

V2021711LLB
Lab Name: ETC,INC. Contract: ______

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Sample ID:

sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 0302004

Level: (Jlow/med) LOW Date Received: ___

%; Moisture: not dec. ____ Date Analyzed: 02/17/00

GO Column: ID: 2.00 (mm) Dilution Factor: 1.0'

Soil Extract volume:_____ ui) Soil Aliquot Volume: _____(uL)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

2.
2. _ _ _ _ _ _ _ _ _ _ _ _ _

43. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

18. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

21.
22 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23 . _ _ _ _ _ _ __ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25. _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

27. _ _

28 . _ _ _ _ _ _ __ _ _

29 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30. _ _ _ _ _ _

FORM I VOA-GCMS-TIC
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775 347 FORM.13
WATER VOA- GOCS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V2021701
Lab Code: Case No.: SAS No.: SDG No.: 0002-422
Matrix Spike - Sample No.: V2021711LCS

S-P-IKE SML C C CCOMPOUND ~~ADDED CNETAINOCNRTIO % LIMITSCOMPOUND (ugL)(ug/L) (ug/L) REC #REC.
Acetone 100.0 75.15 75 59-151Acetonitrile 1000 734.4 '73 57-143Acrolein 10 9'7.05 97 59-134Acrylonitrile 100.0 73.21 73 60-146Allyl chloride 100.0 77.80 78 74-120Benzene 100.0 84.30 84 72-124Bromobenzene 100.0 91.70 92 77-120Bromochloromethane 100.0 89.89 90 74-120Bromodichloromethan~e 100.0 91.36 91 68-119Bromoform 100.0 78.00 78 66-136Bromomethane 100.0 81.84 82 40-134n-Butylbenzene 100.0 91.43 91 69-129sec-Butylbenzene 100.0 '9.496 72-127tert-Butylbenzene 100.0 94.80 95 73-126Carbon Disulfide 100.0 72.75 73 60-1332-Butanone 100.0 79.60 80 55-151Carbon Tetrachloride 100.0 94.93 95 64-123Chlorobenzene 100.0 89.54 90 77-112Chlorodibromomethane 100.0 94.04 94 72-118Chloroethane 100.0 86.50 86 64-1422-Chloroethyl vinyl Eth 100.0 64.31 64 22-165Chloroform 100.0 82.12 82 70-115ChJloromethane 100.0 86.63 87 58-139Chloroprene 100.0 88.47 88 73-1182 -Chlorotoluene 100.0 91.30 91 65-1324 -Chlorotoluene 100.0 93.09 93 67-1271, 2 -Dibromo-3-chloropro 100.0 72.03 72 56-1341, 2 -Dibromoethane 100.0 83.95 84 74-118

*Values outside of QC limits

COMMENTS:

page I of 4 FORM III VOA-GCCvS
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WATER VOA-GCMS 3 775 348 -WATR VA-GMS ABCONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V2021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No.: V2021711LCS

SPIKE SA-MPLE LCS LrCS QC.
ADDED CONCENTRAT ION CONCENTRATION %; LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #REC.
Dibromomethane 100.0 84.68 85 75-114
1, 2-Dichlorobenzene 100.0 78.44 .78* 80-113
1, 3-Dichlorobenzene 100.0 82.65 83 77-119
1, 4-Dichlorobenzene 100.0 81.62 82 78-116
cis-1,4-Dichloro-2-bute 100.0 90.43 90 62-138
trans-1,4-Dichloro-2-bu 100.0 88.62 89 62-138
Dichlorodi~fluoromethane 100.0 78.36 78 48-145
1, 1-Dichloroethane 100.0 86.73 87 76-118
1, 2-Dichloroethane 100.0 83.77 84 62-124
1, 1-Dichloroethene 100.0 86.96 87 69-121
cis -1,2 -Dichjloroethene 100.0 87.80 _ 88 76-114
trans-1, 2-Dichloroethen 100.0 89.66 90 72-121
1, 2-Dichloropropane 100.0 .88.96 89 64-133
1, 3-Dichloropropane 100.0 82.59 82 68-128
2, 2-Dichloropropane 100.0 107.8 108 67-132
1, 1-Dichloropropene 100.0 88.79 89 76-117
cis-1, 3-Dichioropropene 100.0 95.52 96 77-120
trans-1, 3-Dichloroprope 100.0 95.37 95 73-124
Di isopropyl ether 100.0 85.87 86 62-160
1,4-Dioxane 2000 1620 81 56-131
Ethyl Acetate ioo.o 73.80 74 52-151
Ethylbenzene 100.0 91.32 91 77-111
Ethyl methacrylate 200.0 164.8 82 57-140
Furan 100.0 130.1 130* 52-124
Hexachlorobutadiene 100.0 90.64 91 69-137
Hexane 100.0 98.52 98 70-130
2-Hexanone 100.0 76.71 77 53-144
Iodomethane 100.0 83.66 84 51-153

* Column to be used to flag recovery and RPD value's with an aste-ri-sk

* Values outside of QC limits

COMMENTS:

page 2 of 4 FORM III VOA-GCMS
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FORM 3775 3 49 - WATER VOA-GCMS LAB CONTROL SAMPLE

Lab Name: ETC,INC. Lab Prep Batch: V2021701

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix Spike - Sample No.: V2021711LCS

SPIKE SAMPLE CSLS QC.
ADDED CONCENTRATION CONCENQTRAT ION % LIMITSCOMPOUND (ug/L) Cug/L) (ug/L) REC #REC.

Isobutyl Alcohol 2000 1488 74 60-134Isopropylbenzene 100.0 93.84 '94 74-1254 -Isopropyltoluene 100.0 100.8 101 72-127Methacrylonitrile 1000 722.9 72 70-125Methylene Chloride 100.0 83.14 83 76-115Methyl methacrylate 200.0 159.3 80 57-1474 -Methyl-2-Pentanone 100.0 76.10 76 42-144methyl-tertbutyl-Ether 100.0 84.43 84 62-122Naphthalene 100.0 72.38 72 53-124Pentachloroethane 100.0 161.6 162* 78-126Propionitrile 1000 727.7 73 58-139n-Propyl Acetate 100.0 114.8 115 88-170n-Propylbenzene 100.0 .96.32 96 75-125Styrene 100.0 92.44 92 77-117l,l,1,2-Tetrachl~oroetha~ 100.0 97.09 97 79-1131,1,2, 2-Tetrachjloroetha 100.0 72.29 72 67-126Tetrachloroethene 100.0 71.50 72* 77-115Tetrahydrofuran 100.0 68.87 69* 76-181Toluene 100.0 88.75 89 77-1151,2, 3-Trichlorobenzene 100:10 83.86 84 62-1321, 2 ,4-Trichlorobenzene 100.0 89.99 90 68-1321,1,1l-T'ricliloroethane 100.0 90.08 90 63-1221,l,2-Trichloroethane 100.0 84.18 84 69-1171,1,2-trichloro-1,22..t 100.0 80.04 80 70-130Trichloroethene 100.0 87.18 87 75-113Trichlorofluoromethane 100.0 86.62 87 55-1301,2, 3-Trichloropropane 100.0 79.38 79 62-1301,2, 4-Trimethylbenzene 100.0 96.47 96 69-126
if Couiumn to bDe used to flag recovery andRPD ~values with ~an aste-rijsk

*Values outside of QC limits

COMMENTS:

page 3 of 4 FORM III VOA-GCMS

000033



775 350

ENVIRONMENTAL TESTING &x CONSULTING,, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

INORGANIC ANALYSIS DATA SHIEET

jient Name Sverdrup Corporation Project # 801370-10000003
Memphis Defense Depot
13723 Riverport Drive
Maryland Heights, MO 63043

3ite ID DDMT-Dunn Field

iate Arrived 02/16/00
TC Order Number 0002422

.jTC Lab ID 0002422-02 Matrix :AQUEOUJS
Sample ID: $T-EFF-121 Sample Date :02/15/00

DETECTION TIME DATE
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD

Mercury Digestion Batch V6-AQ-34 SM 245.1
Metals Digestion Batch V19-AQ-03 NRK 3030K
Silver <0.009 mg/L 0.009 0937 02/21/00 SE 200.7
Aluminum <0. 060 mg/L 0 .060 0937 02/21/00 SE 200.7
Arsenic <0. 003 vigiL 0 .003 0545 02/18/00 07 206.2
Barium 0.108 mg/L 0 .003 0937 02/21/00 SM 200.7
B3 ilium <0.002 mg/L 0.002 093 7 02/21/00 SE 200.7
C. turn 21.6 mg/L 0.015 0 93 7 02/21/00 SE 200.7
Cadmium <0.005 mg/L 0.005 0937 02/21/00 SM 200.7
Cobalt <0.009 Mg/L 0.009 0937 02/21/00 SM 200.7
Chromium <0.009 mg/L 0 .009 093 7 02/21/00 SM 200.7
Copper <0.008 mg/L 0 .008 0 93 7 02/21/00 SE 200.7
Iron 0.036 mg/L 0.009 0937 02/21/00 SE 200.7
Mercury <0.0002 mg/L 0 .0002 1614 02/16/00 SM 245.1
Potassium 0.874 mg/L 0.250 0937 02/21/00 SM 200.7
Magnesium 11.3 mg/L 0.040 0937 02/21/00 SH 200.7
Manganese 0.025 mg/L 0 .003 093 7 02/21/00 SE 200.7
Sodium 23 .5 mg/L 0 .05 0 0937 02/21/00 SE 200.7
Nickel <0.020 mg/L 0 .02 0 0937 02/21/00 SM 200.7
Lead <0.060 mg/L 0.060 0937 02/21/00 SM 200.7
Antimony <0.040 mg/L 0.040 0937 02/21/00 SE 200.7
Selenium <0.100 mg/L 0.100 0937 02/21/00 SE 200.7
Thallium <0.065 mg/L 0.065 0937 02/21/00 SR 200.7
Vanadium <0.010 mg/L 0.010 0937 02/21/00 SH 200.7
Zinc 0 .053 mg/L. 0 .010 0937 02/21/00 SE 200.7

(~~~~•2s oooo~~~~~~~00i-4~



775 35 1

WATER METHOD BLANK
METALS

Lab Name Environmental Testing and Consulting, Inc

QC BatchLaboratory ID ICP/GFAA Metals V19-AQ-03 ELK V1 9-AQ-03Laboratory ID Mercury V/6-AO-34 BLK V6-AQ-34

Date Sample Prepared 02/16/00 ICPIGFAA Metals
02/16/00 Mercury

Detection
Cncentration Limit Date

Metals mg/L mg/L Analyzed Method

Silver ~~ND 0.009 022/0 200.7
Auminum ND 0.6 22/0 200.7
Arsenic ND 003 02/18/0 206.

Barium ~~ND 003 02/21/0 0.
Beryllium ~ND 002 02/21/0 20.
Calcium ~~ND 015 02/21/0 20.

Cadmium ND 0.005 ~~~02/21/00 200.7
Cobalt ND 0.009 ~~~~02/21/00 200.71
Chromium ND 0.009 ~~02/21/00 20.
Copper ND 0.008 ~~~02/21/00 20.Iron ND009 02/210 20.

PotassiumND020 0/10 20.Magnesium ND000 02/21/00 200.71
Manganese ND003 02/21/00 0.
Sodum ND 0.050~ 02/10 0.

NIceND000 0/10 20.
Lead ND 0.060 ~~~~02/210 0.

AtmonyN0.4 02/10 20.
Seleniu ND 010 02/21/00 200.7
TallumN0.6 02/21/00 200.7
VnadiumN0.1 02/21/00 200.7

Znc D000 0/10 200.7
Mercury ND 0.0002 ~~~02/16/00 245.1

QC REVIEWED -
O002-422.mqc BLANK

OOO0iS



775 352.

WATER LABORATORY CONTROL SAMPLE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory Control ID ICP/GFAA Metals VI19-AQ-03 LOS V19-AQ-03

Mercury V6-AQ-34 LCS V6-AQ-34

Date Prepared ICP/GFMA Metals 02/16/00
Mercury 02/16/00

Spike QC
Added Found % R # Limits

Metals mg/L mg/L ______

Silver 0.250 0.260 104 60 120
Aluminum ~~2.50 2.61 104 80 120

Arsenic _______ 0.063 1 0.066 105 85 115
Bar______um____ 2.60 2.63 105 80 120

Beryllium ~0.250 0.264 106 80 120
__aic _____um___ 5.00 5.16 103 80 120

Cadmium _______ 0.250 0.254 102 80 120
Cobalt ________ 1.25 1.30 104 80 120
Chromium _________ 0.500 0.523 105 80 120
Copper 0.500 0.542 108 80 120
Iron 2.50 1 2.75 110 80 120
Potassium 5.00 5.12 102 80 120
Magnesium 5.00 5.24 105 80 120
Manganese 0.250 0.254 102 80 120
Sodium 5.00 5.16 103 80 120
Nickel 1.25 1.28 102 80 120
Lead 1.25 1.26 101 80 120
Antimony 2.50 2.67 107 80 120
S'elenium 1.25 1.34 107 80 120
Thallium 1.51.19 95 8 120
Vanadium 1.51.35 108 800 1120
Zinc 0200.268 107 80 120
Mercury 0.00 0.0045 90 80 12

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

QC REVIEWED ___________

0002-422.mqc LCS

(ooO1G



775 353
WATER MATRIX SPIKE

METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch'
Laboratory ID MS ICP/GFAA Metals 0002-422-01 Vl 9-AQ-03
Laboratory ID MS Mercury -0002-422-01 V6-AQ-34

Date Sample Prepared 02/16/00 ICP/GFAA Metals
02/16/00 Mercury

S'~PIKE SAMPLE MSMSQ
Added Conc Conc RPD ~ZLimits

Metals mg/L mg/L mg/L <20% # Rec #F

Silver 020 ND 011 1 5 - 68 * 75 125
Aluminum 2.50 ND 2.60 3 10-4 7-5 '12-5
Arsenic T0.063 ND 0.06 4 -2 10-2 8-5 115
Barium 2.50 0.106 2.73 2 10T5 7-5 125

~B'ery ll iu m 0.250 N D 0.27-5 2 -1 10 -7 5 1 25-
Calcium 5.00 21.0 26.2 2 104 75 125

Cadmium ~0.250 N 0.265 2 106 75 125
Co0balt 1.5 N D 1.30 2 104 75 125
CEhromium 0C5_00 ND 0.533 2 107 75 125
CEopper -o.50o ND 0.551 3 110 75 125
Iron 2.5 0 0.114 2.88 2 ill 75 125
P-otassium 5.00 0.816 5.74 5 -98 7-5- 125Magnesium soc0 10.8 16.1 1 10 5 125
'Manganes-e 0-.2-50 0.025 0.279 2 102 75 125
Sodium ~ ~ 50o 22.7 27.1 4 Z -88 75 125
Nlic-kel -1.25 ND 1.30 1 104 75 125
Lead 1.250 ND 1.31 1 105 75 125
Antimony 2.50 ND 2.72 1 109- 75 '125Selenium 1.25 ND 1.35 1 1i0-8 75 '125
Thalliumn 1.25 ND 1.22 2 98 75 125
Va~nadium 1.5 ND 1.36 2 1 0 9 75- -125-
ZiJnc 0.50 0.305 0.573 11 107 75 125
Mercury o.ooo D .04 2 9 75 125

#Column to be used to flag recovery values with an asterisk
Values outside of QC limits

ND - Not Detected

QC REVIEWED K
0002-422.mqc MSMSD



775 354

WATER MATRIX SPIKE DUPLICATE
METALS

Lab Name Environmental Testing and Consulting, Inc

QC Batch
Laboratory ID MS ICP/GFAA Metals 0002-422-01 V19-AQ-03
Laboratory ID MS Mercury 0002-422-01 V6-AQ-34

Date Sample Prepared 02116/00 ICP/GFAA Metals
02/16/00 Mercury

SPIKE SAMPLE MSD MSD QC
Added Conc Conc %Limits

Metals mg/L mg/L mg/L Rec#

Silver 0.250 ND 0.147 59 *75 125
Aluminum 2.50 ND 2686 107 75 125'
Arsenic 0.063 ND 0.065 ____ 103 85 115
Barium 2.50 0.106 2.79 107 75 125
Beryllium 0.250 ND 0.281 112 75 125
Calcium 5.00 21.0 26.6 112 75 125
Cadmium 0.250 ND 0.270 ____ 108 75 125
Cobalt 1.25 ND 1.32 106 75 125
Chromium 0.500 ND 0.546 ____ 109 75 125
Copper 0.500 ND 0.568 114 75 125
Iron 2.50 0.114 2.95 ____ 113 75 125
Potassium 5.00 0.816 6.01 104 75 125
Magnesium 5.00 10.8 16.3 110 75 125
Manganese 0.250 0.025 0.285 104 75 125
Sodium 5.00 22.7 28.3 112 75 125
Nickel 1.25 ND 1.31 105 75 125
Lead 1.25 ND 1.32 _ _ 106 75 125
Antimony 2.50 ND 2.76 110 75 125
Selenium 1.25 ND 1.34 ____ 107 75 125
Thallium 1.25 ND 1.24 ____ 99 7 2
Vanadium 1.25 ND 1.39 ill__ 11 75 125
Zinc 025 035 0.580 110 75 125
Mercury 0.0050 ND 0.0048 ____ 96 75 125

#Column to be used to flag recovery values with an asterisk
*Values outside of QC limits

ND - Not Detected

QC REVIEWED ___ _____

0002-422.mqc MSMSD

000018



775 355 'ENVIRONMENTAL TESTING &x CONSULTING, INC.
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750

ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project # 801370-10000003
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-01 Matrix :AQUJEOUS
Sample ID: ST-EFF-021 Sample Date :02/15/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD

Gc/MS Volatile organics 8260B
02/17/00 LS

QC Batch V2021701 ug/L
Acetone ND ug/L 20.0
Benzene ND ug/L 1.00
Brornodichloromethane ND ug/L 1.00
Bromoforrm ND ug/L 1.00
Bromomethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00
Carbon Tetrachloride 1.71 ug/L 1.00
Chlorobenzene ND ug/L 1.00
Chlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform 6.51 ug/L 1.00
Chloromethane ND ug/L 1.00
1,1-Dichloroethane ND ug/L 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichl~oroethene 13.8 ug/L 1.00
trans-1,2-Dichloroethene 12.3 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00
Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.00
2-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00
Styrene ND ug/L 1.00
1,l,2 ,2-Tetrachloroethane 177 ug/L 1.00
Tetrachloroethene 14.9 ug/L 1.00
Toluene ND ug/L 1.00
1,1,1-Trichloroethane 0.48J ug/L 1.00
1,1,2-Trichloroethane 0.80J ug/L 1.00
Trichloroethene 177 ug/L 1.00
Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00
o-Xylenes ND ug/L 1.00
mn-Xylenes ND ug/L 1.00
p-Xylenes ND ug/L 1.00
cis-1,2-Dichloroethene 43.8 ug/L 1.00

Surrogate Standard % Recovery OC Limits
Si - Dibromofluoromethane 97 74 123
S2 - Toluene-d8 97 8 112
S3 - 4 -Bromofluorobenzene 99 81 115

:,AORAORYMANAGER ND - Not Detected - 001



I ~~~7?5 356
FORM 1 CLIENT SAMVPLE No.

VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
00 02-422-1

Lab Name: ETC,INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/mL) MvL4 Lab File ID: 0601007

Level: (low/med) LOW Date Received: _ __

%; Moisture: not dec. ____ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0.

Soil Extract Volume:_____(uL) Soil Al~iquot volume: ____(uL)

CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) ug/L

GAS NUM23ER COMPOUND NAME RT EST. CONC. Q

--------------------------------
1 . _ _ _ _ _ _ _ _ _ _ _ _ _

2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

: 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 . _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _

80 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 2 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 4 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

2 5 . ---__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

FORM I V0A-.GavS-TIC

000020



775 357
ENVIRONMENTA L TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

z'lient Name Sverdrup Corporation Project # 801370-10000003
Memphis Defense Depot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

3ite ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-02 Matrix :AQUEOUJSSample ID: ST-EFF-121 Sample Date :02/15/00

DETECTION DATE DATErEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
3c/MS Volatile Organics 

8260B

02/17/00 LSQC Batch V2021701 ug/L
Acetone ND ug/L 20.0Benzene ND ug/L 1.00flromodichlorcmethane ND Ug/L 1.00Bromoform ND ug/L 1.00Bromomnethane ND ug/L 1.00
Carbon Disulfide ND ug/L 1.00Carbon Tetrachloride 1.67 ug/L 1.00Chlorobenzene ND ug/L 1.00Chlorodibromomethane ND ug/L 1.00Chloroethane tND ug/L 1.00Chloroform 6.58 uq/L 1.00
Chloromethane ND ug/L 1.001,1-Dichloroethane 0.40J ug/L 1.001.2-Dichloroethane ND ug/L 1.001,1-Dichloroethene 14.1 ug/L 1.00trans-1,2-Dichloroethene 12.3 ug/L 1.00
1,2-Dichloropropane ND ug/L 1.00cis-1,3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.004 -Methyl-2-pentanone (MIBK) ND ug/L 5.002-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00Styrene ND ug/L 1.00
1,1,2, 2 -Tetrachl~oroethane 189 ug/L 1.00Tetrachloroethene 15.3 ug/L 1.00Toluene ND ug/L 1.00l,l,1-Trichloroethane 0.48J 'ug/L 1.001,l,2 -Trichloroethane 0.75J ug/L 1.00Trichloroethene 179 ug/L 1.00Vinyl Acetate ND ug/L 20.0
Vinyl Chloride ND ug/L 1.00o-Xylenes ND ug/L 1.00m-Xylenes ND ug/L 1.00p-Xylenes ND ug/L 1.00cis-1, 2 -Dichloroethene 43.7 ug/L 1.00

surrogate Standard % Recovery OC LimitsSI - DibromoflU-oromethane1 97 74 12 3S2 - Toluene-d8 95 86 112S3 - 4 -Bromnofluorobenzene 98 81 115

ABORATORY MANAGER ND - Not Detected 002



'775 358
FORM 1 CLIENT SAMPLE No.

VOA-GCMS ORGANICS ANALYSIS DATA SHEET _______

TENTATIVELY IDENTIFIED COMPOUNDS
0002-422-2

Lab Name: ETC,INC. Contract: _ _____

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (g/rnL) ML Lab File ID: 0701008

Level: (low/med) LOW Date Received: _ __

% Moisture: not dec. ____ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0'

Soil Extract Volume: (uL) Soil Aliquot Volume: _ __ (uL)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAM4E RT EST. CONO. Q

4.-
5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14.

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18 . _ _ _ _ _ _ __ _ _

19 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

20 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

21.
22. 

_ _

2 3 . _ _ _ _ _ _ _ _ _ _ _ _ _ _

24 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 0 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

FORM I VOA-GCMS-TIC



775 359
ENVIRONMENTAL TESTING &x CONSULTING, INC.

2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750
ORGANIC ANALYSIS DATA SHEET

Client Name Sverdrup Corporation Project # 801370-10000003
Memphis flefense flepot FID #
13723 Riverport Drive
Maryland Heights, MO 63043

Site ID DDMT-Dunn Field

Date Arrived 02/16/00
ETC Order Number 0002422

ETC Lab ID 0002422-03 Matrix :AQUEOUJSSample ID: Trip Blank Sample Date :02/15/00

DETECTION DATE DATETEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD
aC/MS Volatile Organics 

8260B
02/17/00 LSQC Batch V2021701 ug/L-

Acetone ND ug/L 20.0
Benzene ND ug/L 1.00Bromodichloromethane ND ug/L 1.00
Bromoformn ND ug/L 1.00
Bromomnethane ND ug/L 1.00Carbon Disulfide ND ug/LY 1.00Carbon Tetrachloride ND ug/L 1.00
Chlorobenzene ND ug/L 1.00Chlorodibromomethane ND ug/L 1.00
Chloroethane ND ug/L 1.00
Chloroform ND ug/L 1.00
Chloromethane ND ug/L 1.001.1-Dichloroethane ND ug/t 1.00
1,2-Dichloroethane ND ug/L 1.00
1,1-Dichloroethene ~ND ug/L 1.00
trans-1,2-Dichloroethene ND ug/TL 1.00
1,2-Dichloropropane ND ug/L 1.00
cis-1.3-Dichloropropene ND ug/L 1.00
trans-1,3-Dichloropropene ND ug/L 1.00Ethylbenzene ND ug/L 1.00
2-Hexanone (MBK) ND ug/L 5.00
4-Methyl-2-pentanone (MIBK) ND ug/L 5.002-Butanone (MEK) ND ug/L 20.0
Methylene Chloride ND ug/L 5.00Styrene ND ug/L 1.00
1,1, 2 ,2 -Tetrachloroethane ND ug/L 1.00Tetrachloroethene ND ug/L 1.00Toluene ND ug/L 1.001,1,1-Trichloroethane ND ug/L 1.00
1,1,2-Trichloroethane ND ug/L 1.00
Trichloroethene ND ug/L 1.00Vinyl Acetate ND ug/L. 20.0
Vinyl Chloride ND ug/TL 1.00
o-Xylenes ND ug/L 1.00m-Xylenes ND ug/L 1.00
p-Xylenes ND ug/IL 1.00
cis-1,2-Dichloroethene ND ug/L 1.00

;urropaete Standard % Recovery 0CCLimitsSi - DibromoflUo~romethane 96 74 123S2 - Toluene-da 96 86 11253 - 4 -Bromofluorobenzene 98 81 115

~ABORATOR MANAGERND - Not Detected 002



FORM 1 ENTSA360No
VOA-GCMS ORGANICS ANALYSIS DATA SHEETCLNTSMENO

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: ETC,INC. Contract: 00-2-

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 10.00 (gmLn) ML, Lab File ID: 0501006

Level: (low/med) LOW Date Received: ___

%k moisture: not dec. ____ Date Analyzed: 02/17/00

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0'

Soil Extract Volume:_____(ut) Soil Al~iquot Volume: ______(Ut)

CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

2. _ _ _ _ _ _

43. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S0. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

62. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

74. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _

1 8 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14 . _ _ _ _ _ _ _

1 5 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 7 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

18. _ _ _ _ _ _ _ _

24. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 002



.175- 361.
FORM 2WATER VOA-GQCIS SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: ETC,INC. Contract:

Lab Code: Case No.: SAS No.: SDG No.: 0002-422

CLIENT SC1 MC2 SC TE 11
SAMPLE NO. #(L)# (BFB)# OUT

01 V2021711LCS 92 93 106 ___ 002 V2021711LB 93 95 96 ___ 0
03 0002-422-3 96 96 98 ___ 004 0002-422-1 97 97 99 ____ 0
05 0002-422-2 97 96 98 ___ 006 V2021712LCS 98 97 100 ____ 0
07 _ _ _ _ _ _

08 _ _ _ _ _ _ _

09 _ _ _ _ _ _ _

10 _ _ _ _ _ _ _

11 _ _ _ _ _ _

12 _ _ _ _ _ _ _

13 _ _ _ _ _ _

14 _ _ _ _ _ _ _

is1 __ _ __ _ _

16 _ _ _ _ _ _ _

17 _ _ _ _ _ _

18la _ _ __ _ _

19 _ _ _ _ _ _ _

20 _ _ _ _ _ _

21 _ _ _ _ _ _

22 _ _ _ _ _ _ _

23 _ _ _ _ _ _ _

24 _ _ _ _ _ _ _

25 _ _ _ _ _ _

26 _ _ _ _ _ _

27 _ _ _ _ _ _

28 _ _ _ _ _ _

29 _ _ _ _ _ _

30 _ _ _ _ _ _ _ _ _ _

QC LIMITSSMC1 = Dibromofluoromethane (74-123)
SMC2 (TOL) =Toluene-d8 (86-112)
SMC3 (BFB) = Bromofluorobenzene (81-115)

ItColumn to be used to flag recovery values
*Values outside of contract required QC limits

D System Monitoring Compound diluted out

page 1 of 1 FORM II VOA-GCvMS

o0002
5
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APPENDIX D

Data Evaluation of Quarterly Groundwater and Monthly Effluent Samples
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Data Evaluation

Field Quality Control

During the field sampling events at the Defense Depot in Memphis, Tennessee, a total of

four effluent samples were collected from November 16, 1999 through February 15,

2000. The required analyses included volatiles (EPA 8260B), semi-volatiles (EPA

8270C) and metals (EPA 200 series). Submitted with the samples were four trip blanks,

and three duplicate samples.

Trip blanks were submitted with all effluent samples and analyzed for volatiles (EPA

8260B). All trip blanks gave non-detect results for all compounds.

The three samples taken in duplicate were ST-EFF-0 18, ST-EFF-0 19 and ST-EFF-02 1.

The duplicates were analyzed for the same tests as the original samples. The following

table lists the duplicate relative percent difference (RPD) calculations. A blank space

indicates that compound was not found in the sample or its duplicate. "NC" indicates the

R.PD could not be calculated due to a positive result in a sample but not its duplicate.

Analye 018 RPD 0U1~9RPD 02RD

Volatile Organics _______ ______

Cairbon tetrachloride 5 37 2

Chloroform 1 32 1

1,1 -Dichloroethane NC NC

1,1I -Dichloroethene 1 42 2

Trn-,-Dichloroethene 2 40 0

1,1 ,2,2-Tetrachloroethane 2 57

Te~trachloro-ethene 1 ~ ~ 29 3

I,, -Trichloroethae 35 0

1, 1,2-Trichloroethane NC N

Tnfchloroethene ~ 2 25 1

Cis-1,2-Dichloroeten 1 360
Wet-Chemnistry _____

pH 3 1 2

Metals
Barium 1 ~ ~ 2 2

Calcium 1 2 3

Copper NC _____

Iron 3 1 24 104

Potassium 34 9 7

Magnesium 1 1 5
Manganese 0 0 0

Sodium 2 6 ~ 3

Nickel NC _____

Zinc ~ 24 ~ ~4 141
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Data Evaluation

The acceptance criteria used for field duplicates was <20% for organic compounds and

<30% for metals analytes (reference SW-846 Test Methods for Evaluating Solid Waste
and 600R941 11 Methods for the Determination of Metals in Environmental Samples).

There were no detectable concentrations of semi-volatile compounds in any effluent
samples. There were significant differences in the volatile results for sample ST-EFF-

019 and its duplicate. The other two duplicate samples yielded good RPDs for all volatile

compounds. Two duplicate samples yielded high RPDs for two metals analytes each. As

the unacceptable RPD values were not consistent for all compounds or analytical
methods, the varying sample results were probably due to lack of homogeneity in the

samples. The samnple results for iron and potassium in ST-EFF-018 and ST-EFF-l116

should be flagged. The sample results for carbon tetrachloride, chloroform, 1 ,1-dichloro-
ethene, trans- 1,2-dichloroethane, l, 1,1I-trichloroethane and cis- 1,2-dichloroethane in ST-

EFF-019 and ST-EFF-1 17 should be flagged. The sample results for iron and zinc in ST-
EFF-021 and ST-EFF- 121 should be flagged.

Laboratory Quality Control

A method blank and a laboratory control sample were analyzed in each batch containing
a sample from this project. Surrogates were used by the laboratory to show control of

organic analyses. Matrix spike and matrix spike duplicate samples were analyzed on

project samples as sufficient amounts of sample were available. For batches that did not

include matrix spike and matrix spike duplicates, a laboratory control duplicate sample
was analyzed.

The method blanks associated with all four effluent samples yielded positive recoveries

for methylene chloride. There were no detectable concentrations of methylene chloride
in the samples. The method blank associated with ST-EFF-01 8 yielded a positive
recovery for sodium. The method blank associated with ST-EFF-0 19 gave detectable

concentrations of aluminum and calcium. The sodium result for ST-EFF-0 18 and the

aluminum and calcium results for ST-EFF-019 were greater than twenty times the blank
hits, so no actions were taken. There were positive semi-volatile recoveries in all four

method blanks, but all sample results were below the reporting limits, so no actions were
taken.

The LCS/LJCSD samples associated with ST-EFF-0 1 8 yielded a few recoveries outside

acceptance limits for volatiles and semi-volatiles; however the only target compounds out

of control were below the reporting limit in the sample. For ST-EFF-019 the trichloro-
ethene result should be flagged as biased low due to a low LCS recovery. For ST-EFF-

020 the chrysene result should be flagged as biased low due to a low LCS recovery. For

ST-EFF-021 the tetrachloroethene result should be flagged as biased low due to a low
LCS recovery.

The only qualification due to unacceptable MS/MSD recoveries was for sodium in ST-

EFF-0 1 9. For this sample the MS and MSD recoveries were low, and sodium was
detected in the sample. The detectable concentration of sodium in ST-EFF-019 may be
biased low.
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Data Evaluation

One high surrogate recovery each for ST-EFF-O 1 8 and ST-EFF-02 1 was reported for the

semi-volatiles. As all semi-volatile results were below the reporting limit, a high

surrogate recovery would not affect the samples. One low volatiles surrogate was

reported for the dilution rerun of ST-EFF-20, but the original results were reported. No

flags were assigned for surrogate failures as batch control was expressed by passing

surrogates for each sample.

The project completeness criteria of 95% were met, as the combined completeness for all

samples and all analyses was 97.6%.
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- Data Evaluation

Field Quality Control

The second year first quarter sampling event for the Defense Depot in Memphis,

Tennessee took place in February 2000. The required analysis was volatiles (EPA

8260B). Two trip blanks, three equipment blanks and one field blank were submitted

with the samples. All trip blanks, equipment blanks and field blanks yielded non-detect

results for all compounds.

Laboratory Quality Control

A method blank and a laboratory control sample were analyzed in each batch containing

a sample from this project. Surrogates were used by the laboratory to show control of

organic analyses. Matrix spike and matrix spike duplicate samples were analyzed in each

batch.

All method blanks gave only non-detect results. There were three LCS samples as three

batches of volatiles results were provided. The first batch LCS gave only non-target

recoveries outside acceptance limits. The second and third batch LCS samples yielded

some high recoveries, but only for target compounds whose sample results were below

the reporting limits. No qualifications were applied for LCS exceedances.

All surrogate recoveries were within acceptance criteria. Where MSIMSD recoveries

were high, the compounds yielded sample results below the reporting limits. No

qualifications were applied for MS exceedances.

The project completeness criteria were met at 97.7%, where the project requirements

were 95%.
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