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April 13, 2001

Mr. R. Lance Livesay

Missouri Department of Natural Resources
Hazardous Waste Program

P.O.Box 176

Jefterson City, MO 65102

Re:  Phase 1I-Off-Site Monitoring Well Installation
PerkinElmer, Missouri Metals Site. Overland. Missouri

Dear Mr. Livesay:

The following letter summarizes the results of the Phase II off-site bedrock monitoring well
installation and sampling activities conducted by Burns & McDonnell near the PerkinElmer
Missouri Metals Site (site) located in Overland, Missouri. The bedrock monitoring well
installation and sampling activities were conducted to determine the extent of contamination
present in the shallow bedrock unit downgradient from the site.

WELL INSTALLATION AND COMPLETION

Drilling Activities
On February 26 through March 1, 2001, Burns & McDonnell personnel provided oversight during

the installation of four bedrock monitoring wells in the residential area near the site (see Figure 1).
Roberts Environmental Drilling, Inc. (Roberts) of Millstadt, Illinois provided drilling and
monitoring well installation services. Each boring was advanced through the overburden and
bedrock using hollow stem auger (HSA) drilling and continuous sampling techniques. Burns &
McDonnell personnel recorded a continuous log of subsurface materials encountered in each
boring by observing soil samples. Copies of the boring logs and field notes are given in
Attachment 1,

The targeted zone for each monitoring well was the siltstone unit located just below the
overburden at the site. Each monitoring well was installed by advancing an 8.75-inch diameter
borehole to total depth. The targeted depth for each monitoring well was similar to GMW-19 and
GMW-20 located just south of the site (see Figure 1). Monitoring wells GMW-19 and GMW-20
were completed near the base of the targeted siltstone unit at a depth of approximately 34 feet
below ground surface (ft., bgs). The actual total depth for each newly installed monitoring well
was determined in the field by examining continuous soil samples.

In order to ensure proper placement of the well screen, each boring was over-drilled to a total
depth of 38 to 42 feet. The dry shale formation, which serves as an aquitard, was penetrated by
approximately 5 feet in each boring. Based on drill-cuttings, the siltstone unit transitioned into a
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shale unit at approximately 34 to 37 ft., bgs. In order to place the well screen within the siltstone
unit, each boring was backfilled with approximately 4 to 6 feet of bentonite chips.

After allowing the bentonite chips to hydrate for 1 hour, approximately 0.5 foot of fine sand was
placed on top of the bentonite chips before setting the well. This resulted in total depths of
approximately 33 to 38 ft., bgs for the four new wells. Due to time constraints, Missouri
Department of Natural Resources (MDNR) personnel waived the required 1 hour waiting period
for bentonite hydration for 3 of the 4 wells.

Well Completion
Monitoring well construction diagrams are included on each boring log (see Attachment 1). Each

monitoring well consisted of schedule 40, 2-inch PVC, threaded screen and riser. Each well was
completed with 5 feet of 0.01-inch slot PVC well screen and a slip end cap. Following placement
of the well screen and casing, a sand filter pack was tremied into place to the fill the annular space
to approximately I to 3 feet above the top of the well screen. Approximately 3 feet of bentonite
chips were placed on top of the sand filter pack and allowed to hydrate for one hour. After
allowing the bentonite seal to hydrate, a high solids bentonite grout was tremied into the
remaining annular space to approximately 1 ft., bgs.

After the bentonite chips had hydrated and the bentonite grout had cured overnight, each we. was
completed with a flush-mounted, 8-inch well vault secured in concrete. A lockable expandable
plug was placed in the top of the riser pipe to prevent debris and surface water from entering the
well.

WELL DEVELOPMENT AND SAMPLING

Monitoring Well Development
Since no water was introduced to any of the boreholes during drilling, the required development

volume for each monitoring well was 3-times the well volume measured prior to development.
The required volume of water was removed from each monitoring well by air lifting. Water
quality parameters of temperature, pH, and specific conductivity were measured during
development and recorded in the field logbook by Burns & McDonnell personnel

(see Attachment 1). Water quality parameters stabilized within ten percent before development
was completed

The only exception to the above was GMW-21, which contained approximately 20 feet of
groundwater following well completion. During development, GMW-2] became dry before the
required volume of water was removed. After allowing more water to accumulate in the well,
GMW.-21 was surged with a bailer and then bailed until dry again. A total of approximately 6
gallons of groundwater was bailed from GMW-21 prior to sample collection. This volume was
sufficient to remove groundwater from the well casing and the surrounding sand filter pack.
Groundwater representative of the target formation was allowed to accumulate in the well:  ~ to
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sample collection. A total of approximately 7 gallons of groundwater has been removed from
GMW-21 to date and the well continues to recharge at a slow rate. The slow rate of recharge may
be caused by the water-bearing zone being located near the bottom of the well screen,

Monitoring Well Sampling

GMW-19 through GMW-24 were sampled on March 2, 2001, GMW-21 through GMW-24 were
sampled immediately after development (see above). Bumns & McDonnell personnel attempted to
purge three well volumes of groundwater from wells GMW-19 and GMW-20 prior to sample
collection, Due to slow well recharge, GMW-19 and GMW-20 were purged until dry and then
sampled. Water quality parameters of temperature, pH, and specific conductivity were measured
and recorded in the field logbook during purging and prior to sampling for each well (see
Attachment 1). Water quality parameters stabilized within ten percent before samples were
collected.

Each groundwater sample was collected in two 40-mi vials and placed in a cooler with ice. A trip
blank was also included with the samples for QA/QC analysis. Each sample container was
properly labeled and shipped to the laboratory under proper Chain-of-Custody procedures. The
laboratory analyzed each sample for halogenated VOCs using USEPA Method 8021B.

WATER LEVEL MEASUREMENTS

Water fevel measurements were collected from all on-site and off-site monitoring wells on March
6, 2001. The aquifer was allowed to stabilize from well installation and sampling activities for
approximately 48 hours before water levels were measured. The static groundwater elevation in
each monitoring well was measured using a decontaminated water level indicator. The water level
measurements were collected to determine the overall groundwater flow direction in the area. The
piezometric surface elevation at each monitoring well is illustrated in Figure 2, The general
direction of groundwater flow for the aquifer within the siltstone unit is northwest to southeast.
The overlying silty-clay (loess) formation has the same general groundwater flow direction.

A cross-section (see Figure 3) has been included with this report to illustrate the existing
subsurface conditions in the off-site area. Cross-Section A-A’ progresses along line A-A’ (see
Figure 1) from northwest to southeast. On-site monitoring well GMW-16 and all of the off-site
monitoring wells are projected onto the cross-section to display lithology contacts, groundwater
elevation, screened interval, and total depth elevation. The water-bearing siltstone unit and the
underlying shale unit (an aquitard) dip to the southeast. The cross-section shows that each well
was screened within the siltstone unit, below the silty-clay formation.

RESULTS

The groundwater analytical results are summarized in Table 1. A Burns & McDonnell chemist
performed a QA/QC analysis of the laboratory data, and no data required qualification as a result
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of this review (see Attachment 2). The results indicate detections of trichloroethene (TCE) in
GMW-19 through GMW-24, and detections of tetrachloroethene (PCE) in each of these wells
except GMW-20. The TCE and PCE concentrations for the off-site wells are illustrated in
Figure 4.

The results also indicate detections of cis-1,2-dichloroethene (DCE) (a daughter product of PCE
and TCE) in GMW-19, GMW-20, and GMW-24, and an estimated detection of ¢is-1,2-DCE in
GMW-23. Estimated detections of methylene chloride were also reported for GMW-21 and
GMW-23, but this analyte is a common laboratory contaminant, and likely not present in the
groundwater at the site.

The results of this investigation indicate that the extent of the plume within the shallow bedrock
unit downgradient from the site has been defined with the newly installed monitoring wells. The
laboratory results indicate that the three outer monitoring wells (GMW-22, GMW-23, & GMW-
24) are located at the margins of the plume, and thus, there is no need for further plume
delineation in the area at this time.

If you have any questions or comments, please contact me at (816) 822-3224,

Sincerely,
/}A.._ )‘, If:." fet T
Tom Zychinski

Project Manager

Attachments

Cc:  Jack Healy, PerkinElmer, Inc.
Keith Rosenstiel, PerkinElmer, Inc.
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Table 1

GROUNDWATER SAMPLING RESULTS

Phase 1l Off Site Monitoring Wells
PerkinElmer, Missouri Metals Site

March 2001
. Monitoring Well
Contaminant Units GMW-19 GMW-20 GMW-21 GMW-22 GMW-23 GMW-24

Methylene Chioride ug/ll | ND(500) | ND(50) 37J ND(1) 0.6 ND(1)
TCE ugiL 4300 1700 360 | 6 26 17
cis-1,2-DCE ng/L 1200 400 ND(50) ND(1) 08J 2
PCE pg/l 260 .} ND({50) 170 2 8 4
Notes:

J - estimated value, below reporting limit
ND{1000) - Not detected(analyte reporting limit)
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ATTACHMENT-2

QA/QC Memorandum
Laboratory Analytical Results




Date:
To:
Frbm:

Re:

March 22, 2001
Tom Zychinski
Christine Rice - Bums & McDonnell

QA/QC Review of Analytical Data
Project Number (36682-PKI)

Groundwater samples were collected from 6 wells on March 2, 2001. The samples were analyzed
by Southwest Laboratory of Oklahoma, Inc. of Broken Arrow, Oklahoma for halogenated volatile
organic compounds (VOCs) by SW-846 Method 8021B.

The sample results were reviewed for the Leve] 11 parameters listed on the attached checklist.
The checklist items were examined for any method-specific requirements. Data qualifiers, when
appropriate, were added to the data as recommended in National Functional Guidelines for
Organic Data Review (NFGO, 1999). The quality assurance/quality control (QA/QC) review
results are discussed below,

Chain-of-Custodv — The chain-of-custody (COC) forms were signed by the relinquisher
and the receiver.

Requested Analyses Completed — All analyses were performed as requested on COCo.
Holding Times — All samples were analyzed within the method-required holding times.

Sample Preservation — All samples were received at 0.9 degrees Celsius. This was less
than the required temperature range of 2 to 6 degrees Celsius. However, because the
samples were received by the laboratory in the liquid form, there was no detrimental
affect on the samples. No qualifiers were added.

Laboratory Method Blanks — The method blanks contained no detections of target
analytes. ‘

Trip Blanks — Trip Blank TB/GW contained 1,1,2-trichloroethane at 1 pg/L. Because the
associated samples did not contain similar detections of 1,1,2-trichloroethane, the
samples were unaffected and no qualifiers were added.

Surrogates ~ Surrogates are added for organic analyses. Surrogates are compounds not
normally found in the environment that are added (spiked) into samples and analyzed for
percent recovery (REC). Maximum and minimum limits on the REC are set by the
laboratory for the method used.

All surrogate RECs were within QC limits,

Laboratorv Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) -
LCS/LCSD contains a matrix similar to that of the sample that has been spiked with

WWCCADD\DATAWROIECTS\WERKINAWCData Validation\2001 March\PK1 03222001 data val.doc



Memorandum
March 22, 2001

Page 2

10.

1L

12.

known concentrations of target analytes. The LCS/LCSD is prepared and analyzed by the
same method as the samples. As a measure of analytical accuracy, the resuits of the LCS
are compared against the known analyte concentrations in the spike to determine REC.
As a measure of precision, the LCS and LCSD results are compared against each other
for reproducibility. The purpose of the LCS/LCSD is to determine the performance of
the laboratory with respect to analyte recovery, independent of field sample matrix
interference.

All LCS/LCSD RECs and relative percent differences (RPDs) were within the QC limits.

Matrix Spike/Matrix Spike Duplicates (MS/MSD) — MS/MSDs are typically run for

organic analyses. A sample is split into three portions (original, MS and MSD), and a
known amount of a target analyte is added (spiked) to two portions (MS and MSD) of the
sample. The results of these two portions are compared with each other for
reproducibility using the relative percent difference (RPD). They are also compared
against the unspiked portion of the sample for REC of the spike.

The VOC MS/MSD was performed on Sample GMW-19/GW. The MS REC:s for 1,1,2-
trichloroethane (79 percent) and 1,2-dichlorobenzene (81 percent) fell slightly below the
QC minimums of 80 and 83 percent, respectively. Because the LCS/LCSD RECs for
these analytes were within the QC limits, the problem appears to be limited to the
MS/MSD. NFGO does not require qualification of VOC data based solely upon the
MS/MSD resuits. Therefore, no qualifiers were added and the VOC results should be
used as reported by the laboratory.

Field Duplicate Results — No Field duplicates were required for this sampling event,

Detection and Quantitation Limits — The VOC results of Sample GMW-19/GW were
diluted by a factor of 500, and the VOC resuits of Samples GMW-20/GW and GMW-
21/GW were diluted by a factor of 50. These dilutions were required to bring target
analyte concentrations into the linear range of the instrument calibration and/or to
compensate for matrix interference,

Conclusion — No qualifiers were added to the data. As such, the results of this review
indicate that the data are valid for use in reporting the results of this investigation.

Attachment
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Organic Data Validation Checklist

SDG No.: 45949 Site: Perkin E'mer
Project Name: PKI Laboratory: Southwest
Project No.: 26682-3.20.30 Analysis Type: VCCs by 80218
Instructions:
1. Initial and dale this form at the start and end of review for this SDG.
2. Place a check mark in the “NA" column when the review item was not applicable.
3. When review of a checklist item is complete, place a check mark in the "Reviewed" column.
4, Place an "NS” designation in the "Reviewed" column when applicable data were not supplied.
5. Place a check mark or an "NR” in the "Quaiified” column if related data did or did not require
qualification, respectively.
6. See "USEPA Conlract Laboratory Program National Functional Guidelines for Organic Data Review,”
February 1993, for validation purposes.
7. Level IV review is generally performed on 5-10% of all sampie results; actual percentage is project specific,
8 Place a check mark in the box at the beginning of the Level IV section if no associated raw data were reviewed.

| NA | Reviewed Qualified ' Comments

Signed Chain-of-Custody Available X NR
Requested Analyses Completed X NR
Holding Times Met X NR

Samples were received at 0.9 degrees Celsius. No
Sample Preservation Acceplable X NR detriment to samples. No qualifiers.
Laboratory Method Blank Resuits X NR
Field Blank Resutts

TBIGW delected 1,1,2-trichloroethane at 1 pgil., No
Trip Blank Results (VOC only) X NR samples contained similar detection. No qualifiers.
Surrogate Recoveries X NR
Laboratory Controt Sample Resuils X NR

On GMW-19/GW. 1,1,2-Trichiorcethane MS=79%

(80-123%) and 1,2-Dichiorobenzene MS=81% {83-
MS/MSD Resulls X NR 117%). No qualifiers.
Field Duplicates

GMW-19/GW DF=500; GMW-20/GW DF=50; GMW-
Quantitation Lirmnits X NR 21/GW DF=50
GCMS Tuning
Initial Calibrations
Centinuing Calibrations
Compound Identification
Compound Quantitation ]
Uate Slanted/ Date Compleled

Raviewer: 03/22/2001 C. Rice

waVivVTesCuaveop\PKE 03222001 ¢v checihsis s

Reviewer:

03/22/2001 C. Rice




SOUTHWEST [.ABORATORY
OF OKLAHOMA, INC.

March 15, 2001

Mr. Todd Zychinski

Burns and McDonnell Waste Consultants
9400 Ward Parkway

Kansas City, MO 64114

Project: PKI/26682
Project No.: 26682
SWLO ID: 45949.01 — 45949.07

Dear Mr. Zychinski

Enclosed please find the Level Il tabular report for the above referenced samples,
received in our laboratory on March 3, 2001. :

Thank you for choosing Southwest Labs. If in your review you should have any questlons
or require additional information, do not hesitate to call.

Sincerely,

Randy Staggs
Project Officer

RES/t

Enclosures

"We certify that the following test report meets all required NELAC reporting standards as specified in NELAC 5.13,
July 1, 1999. Any deviation or variance is noted in the case narrative(s).”
“Estimated Uncertainties regarding these analyses are presented in the Quality Control Section of this report.”

1700 WesT Aueany « Broken Arrow, OK 74012-1421 « OFricE (918) 251-2858 « Fax (918) 251-2599
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Request for Chemical Analysis and Chain of Custody Record

2
Burns & McDonnell Wasle Consultanis, Inc. Eiil_lfia_!t_ify «SOH‘ILA €5 4 1& Aq. [‘ s, Inc. o Document Control No.:
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wone: ax: ; . ‘
( L_ 8787 T } o3 (EMSE‘_E_/ZIP Brotcn /eraw Ol’ Tyl Episode No.: _
Niewion: T fopfilers 77 Bychinshj] Temhone (9 ) 25°1— 2458
Project Number: ;) ( e 8':1 Project Name: P KT Sample Type
Site, Group, or SWMU Name: L o Matrix © 58
Sample Number Sample Evenl Sample Depth Sample 8 gc
S'ample Sampie T o - (m IEt_‘;:l) _— Co¥ed.ed % __95 g :E: fé‘ :ZES g
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COOLER RECEIPT / SAMPLE LOG-IN SHEET

COOLER RECEIPT / SAMPLE LOG-H SHEET { 115.ATTZ.WB1) 7 SWAL-GA-115 REV 5.0/ GA-115-CRLAGIN-F

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA PAGE \ OF l

RECEIVED BY (PRINT NAM JANEI' FI'!ZGFFU\LD ‘ RECD OATE  03/03/01

RECEIVED BY (SlGNATURE}_EM\:EV)Q LQ_LQL - TIME RECD (5120

LOGGED IN BY (SIGNATU LOG-IN DATE 2001-03-03 10:08

PROJECT: PKII26682 ACID/ REMARKS:
S I Assj
EPISODE: 45949 . amP ] ssigned pH BASE CONDITION
Client Sample # Fraction LAB# Cooleri.D. Check LOT# OF SAMPLE
SAMPLE DELIVERY GROUP:45349 @ P SHIPMENT, ETC.
Remarks GWM-19 GW V 45949.01  03/03/01-1 N 0.9¢c
1. CUSTODY SEAL(S). EresentAbsent .
Intact Broken  GYWM-20 GW 45949.02  03/03/01-1 N 0.9¢
2. CUSTODY SEALS NOS. GWM-21 GW 45949.03 03/03/01-1 N 0.9¢c
N/A
GWM-22 GW 45949.04 03/03/01-1 N 0.8¢
GWM-23 GW 4584905 031031011 N 0.9¢
3. CHAIN-OF CUSTODY. Present/Absent T YEYRT, YT TR v
Sealed In Plastic? Yes/ No - . - 0.9¢c
Taped To Lid? Yes/ No TB GW 45949.07 03/03/01-1 N 0.9¢
Propetrly Filled Qut .
{ink, Signed. ETC.)? Yes/No
4, AIRBILL AirBIV Sticker {
Present/Absent . \
5. AIRBILL NO:
805282533119 \
6. COOLER CONDITIONS \ i
Enough ice? Yes/ No \
Type of ice? Waet
Type of Packing? ~Bubble Wrap ) \
7. SAMPLE TAGS PresenUAbsent \
8. SAMPLE CONDITION: |ntact/ Eroken®/ \
Botlles Sealed In Leaking L
Separate Plastic Bags? Yes/ No: ‘ -
Correct Containers Used : ‘ \
For Tests indicated? Yes/No! \
Correct Preservative? Yes/Noli
Sufficient Sample? Yes/No) \
Labels Complete {L.D., Date, ‘ .
Time, Signature, Preservative? Yes/No! ‘ \
VOA Samples Without Bubbies? Yes/No~ \
9. Does Information on Custody \ '
Records,Labels, Tags Agree? Yes/No® ' \ '
10. RAD SCREEN WITH GIEGER \
COUNTER? - Yes/No- \\ .
.11, P.O. Called? Yes/No! L

* Contact PO and atach record of resolution
@ Sample Fractions: B=5V GC/MS, V= VOA GC/MS or GC. P=Pestcige. H=Herbicide, D=Dioxin, A=Air, Islnorganics, C=Cyanide, M=Metals, R=Radsocnen'nsw

~ Note samples wﬂh bub:blas under remarks secuon. L,




“ely te

SOUTHWEST LABORATORY OF OKLAHOMA
1700 West Albany, Suite A / Broken Amow, OK 74012
918-251-2858

SDG NARRATIVE

March 15, 2001
CLIENT: BEMC

SDG No.: 45949

VOLATILE FRACTION

Seven water samples plus an MS/MSD were submitted for Volatile Organic Analysis. The somples
were analyzed by GC based on Method 80218 for the halogenated compounds.

No major problems occurred during the analyses of these samples, Second column confirmation
performed upon client request. GWM-19 GW, GWM-20 GW and GWM-21 GW requnred dilulion due
to the high levels of target compounds.

Blanks: No problems.

Surrogates: No problems.

Laboratory Conirol Spikes: No problems

Matrix Spikes: 1.1,2-Trichioroethene and 1,2 dichlorobenzene recoveries were low in the MS. As all

other QC were accepiable and neither of these compounds were detected in the samples no
action was taken.

(e Yo%

James G. Whittaker March 15, 2001
Volafile Seciion Supervisor



SWLO Qualifier Flags GENERAL

ADPMINISTRAT

METHODOLOGY

Standard Methods. 13* Edition. 1992
ZEPA600 / 4-79-020. March 1985
EPA Methodology, "#SW846". Finai Update HI. June. 1997

SM
EPA
SW

I V|

GENERAL QUALIFTER FLAGS

Analyte is detected in blank as well as sample

Estimated value: concentration is below limit of quantitation
Trace amount

Not detected

Concentration greater than value reported

Compound exceeds calibration range

Sampile dilution run or surrogates diluted out

Sampie run at secondary dilution

ot quantifiable due to marrix interference

Surrogate outside of QC limits on both original and re-analysis
Pesticide Aroclor Flag used when >25% difference between
two GC columns. The lower of the two values is reported.

Omv_Cadow
LI | LT [ | O S

—

#
ionoun

o

TPH 8015

Analysis shows miscellaneous peaks, which cannot be identified
as any specific pattern. Response factor for nearest eluting
hydrocarbon standard was used to calculate concentration.
Pattern is similar to, but not identical to standard.

May be a weathered gasoline.

(PR3N )

APPENDIX IX SEMIVOLATILES

Detected as Diphenylamine
Coelute on GC Coiumn

—

TCLP SEMIVOLATILES

1-methyl phenol
Compounds Co-elute (3 & 4-methyiphenol)
Combination of O, M, & P Cresols

Ll B e
Honn

DIOXINS

EMPC (Estimated Maximum Possible Concentration)
EMPC - ether interference

-
Fn

5

SOUTHWEST LLABORATORY OF OKLAHOMA, INC. / AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7062.D
SAMPLE 1D: GWM-19 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.01 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 500
BLANK ID: X010314A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION

PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 500 500 u
VINYL CHLORIDE 500 500 U
BROMOMETHANE 500 500 U
CHLOROETHANE 500 500 U
TRICHLOROFLUOROMETHANE 500 500 U
1, 1-DICHLOROETHENE 500 500 U
METHYLENE CHLORIDE 500 500 U
trans-1,2-DICHLOROETHENE 500 500 U
1,1-DICHLOROETHANE 500 500 U
cis-1,2-DICHLOROETHENE 500 1200

CHLOROFORM 500 500 U
1,1,1-TRICHLOROETHANE 500 500 U
CARBON TETRACHLORIDE 500 500 U
1,2~«DICHLOROETHANE 500 500 U
TRICHLOROETHENE 500 4300

1, 2-DICHLOROPROPANE 500 500 U
BROMODICHLOROMETHANE 500 500 U
2-CHLOROETHYL VINYL ETHER 500 500 U
cis-1,3-DICHLOROPROPENE 500 500 U
trans-1,3-DICHLOROPROPENE 500 500 U
1,1,2-TRICHLOROETHANE 500 500 U
TETRACHLOROETHENE : 500 260 J
DIBROMOCHLOROMETHANE 500 500 U
1,2-DIBROMOETHANE 500 500 U
CHLOROBENZENE 500 500 U
BROMOFORM 500 500 U
1,1,2,2-TETRACHLOROETHANE 500 500 u
1,3-DICHLOROBENZENE 500 - 500 u
1,4-DICHLOROBENZENE 500 " 500 U
1,2-DICHLOROBENZENE 500 500 U

Page 1 of 2



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7062.D
SAMPLE ID: GWM-19 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.01 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 500
BLANK ID: X010314A

QA/QC SURROGATE RECOVERIES

2—BROMO-1-CHLOROPROPANE (72-119) 77%
2-BROMOCHLOROBENZENE (71-123) 82%

NOT DETECTED .
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

*C
[ ]

Page 2 of 2



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01

SAMPLE 1D: GWM-20 GW
SWOK 1D: 45949.02
DATE RECEIVED: 03/03/01
DATE ANALYZED: 03/14/01
BLANK ID: X010313A

DATA FILE:

SAMPLE MATRIX:
METHOD REFERENCE:

PROJECT:
DILUTION:

X7052.D

50

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

WATER
8021

QUANTITATION

FARAMETER LIMIT RESULTS Q
CHLOROMETHANE 50 50 4]
VINYL CHLORIDE 50 50 U
BROMOMETHANE 50 50 U
CHLOROETHANE 50 50 U
TRICHLOROFLUCROMETHANE 50 50 )
1, 1-DICHLOROCETHENE 50 50 U
METHYLENE CHLORIDE 50 50 U
trans-1,2-DICHLORQETHENE 50 50 U
1,1-DICHLOROETHANE 50 50 U
cis-1,2-DICHLOROETHENE 50 400
CHLOROFORM 50 50 U
1,1,1-TRICHLOROETHANE 50 50 4]
CARBON TETRACHLORIDE 50 50 U
1,2-DICHLOROETHANE 50 50 8]
TRICHLOROETHENE 50 1700

1, 2-DICHLOROPROPANE 50 50 U
BROMODICHLOROMETHANE 50 50 §)
2-CHLOROETHYIL VINYL ETHER 50 50 j4)
" cis=1,3~-DICHLOROPROPENE 50 50 u
trans-1,3~-DICHLOROPROPENE 50 50 U
1,1, 2-TRICHLOROETHANE 50 50 U
TETRACHLOROETHENE 50 50 U
DIBROMOCHLOROMETHANE 50 50 U
1,2-DIBROMOETHANE 50 50 U
CHLOROBENZENE 50 50 U
BROMOFORM 50 50 U
1,1,2,2-TETRACHLOROETHANE 50 50 U
1,3-DICHLOROBENZENE 50 50 U
1,4-DICHLOROBENZENE 50 " 50 U
1,2-DICHLOROBENZENE 50 50 U

Page 1 of 2



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REFPORT DATE: 03/29/01 DATA FILE: X7052.D
SAMPLE ID: GWM-20 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.02 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 50
BLANK ID: X010313A

QA/QC SURROGATE RECOVERIES

2=-BROMO-1-CHLOROPROPANE (72-119) 77%
2-BROMOCHLOROBENZENE (71-123) 80%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

*
[

Page 2 of 2
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7053.D
SAMPLE ID: GWM-21 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.03 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 50
BLANK ID: X010313A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 50 50 U
VINYL CHLORIDE 50 50 U
BROMOMETHANE 50 50 U
CHLOROETHANE 50 50 U
TRICHLOROFLUOROMETHANE 50 50 U
1,1-DICHLOROETHENE 50 50 U
METHYLENE CHLORIDE 50 37 J
trans-1,2-DICHLOROETHENE 50 50 U
1, 1=DICHLOROETHANE 50 50 U
cis=1,2-DICHLOROETHENE 50 50 U
CHLOROFORM 50 50 U
1,1,1-TRICHLOROETHANE 50 50 U
CARBON TETRACHLORIDE 50 50 U
1, 2-DICHLOROETHANE 50 50 U
TRICHLOROETHENE 50 360
1, 2-DICHLOROPROPANE 50 50 U
BROMODICHLOROMETHANE 50 50 U
2-CHLOROETHYL VINYL ETHER 50 50 U
¢is=1,3-DICHLOROPROPENE 50 50 U
trans-1, 3-DICHLOROPROPENE 50 . 50 U
1,1, 2-TRICHLOROETHANE 50 50 U
TETRACHLOROETHENE 50 170
DIBROMOCHLOROMETHANE 50 50 U
1, 2-DIBROMOETHANE 50 50 U
CHLOROBENZENE - 50 50 U
BROMOFORM 50 50 U
1,1,2,2-TETRACHLOROETHANE 50 50 U
1, 3-DICHLOROBENZENE 50 50 U
1, 4-DICHLOROBENZENE 50 " 50 U
1, 2-DICHLOROBENZENE 50 50 U

Page 1 of 2



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7053.D
SAMPLE 1D: GWM-21 GW ' SAMPLE MATRIX: WATER
SWOK 1ID: 45949.03 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 50

BLANK ID: X010313a

QA/QC SURROGATE RECOVERIES

2-BROMO-1-CHLOROPROPANE (72-119) 72%
2-BROMOCHLORCBENZENE (71-123) 79%

NOT DETECTED _
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

*
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7048.D
SAMPLE ID: GWM-22 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.04 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE

TRICHLOROFLUOROMETHANE
1,1-DICHIL.OROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1,1-DICHLOROETHANE
cis-1,2-DICHLOROETHENE
CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
1,2-DICHLOROETHANE
TRICHLOROETHENE
1,2=-DICHLOROFROPANE
BROMODICHLOROMETHANE
2—-CHLOROETHYL VINYL ETHER
cis=-1,3-DICHLOROPROPENE
trans-1, 3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
1,2-DIBROMOETHANE
CHLOROBENZENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1,3-DICHLOROCBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE

Cdddcadadad ddaddcadad dgdadoacdaagoaaaacocca
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SOUTHWEST LABORATORY OF OKIL.AHOMA
GAS CHROMATOGRAPHY LABORATORY

REPCRT DATE: 03/29/01 DATA FILE: X7048.D
SAMPLE ID: GWM~-22 GW SAMPLE MATRIX: WATER
SWOK 1ID: 45949.04 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

QA/QC SURROGATE RECOVERIES

2=BROMO-1-CHLOROPROPANE (72-119) 79%
2-BROMOCHLOROBENZENE (71-123) 83%

NOT DETECTED .
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

* Cl



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE:  03/29/01 DATA FILE: X7048.D
SAMPLE ID: GWM-23 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.,05 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

- QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE

TRICHLOROFLUOROMETHANE
1, 1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1, 2-DICHLOROETHENE
1, 1-DICHLOROETHANE
cis-1,2-DICHLOROETHENE
CHLOROFORM

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE

1, 2-DICHLOROETHANE
TRICHLOROETHENE

1, 2-DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYL VINYL ETHER
cis-1,3-DICHLOROPROPENE
trans-1, 3-DICHLOROPROPENE
1,1, 2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
1,2-DIBROMOETHANE
CHLOROBENZENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1, 3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
1,2-DICHLOROBENZENE

B bt B B RS B R p e e e b S pd e et el e e b el et e el e e
o 0
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7049.D
SAMPLE ID: GWM-23 GW SAMPLE MATRIX: WATER
SWOK 1ID: 45949.05 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1

BIL.ANK ID: X010313A

QA/QC SURROGATE RECOVERIES

2-BROMO-1~CHLOROPROPANE (72-119) 79%
2-BROMOCHLOROBENZENE {(71-123) 79%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

*

L]
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7050.D
SAMPLE ID: GWM-24 GW SAMPLE MATRIX: WATER
SWOK ID: 45949,06 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE

TRICHLOROFLUOROMETHANE

1, 1-DICHLOROETHENE
METHYLENE CHLORIDE
trans=1,2-DICHLOROETHENE
1, 1-DICHLOROETHANE
cis-1,2-DICHLOROETHENE
CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE

1, 2-DICHLOROETHANE
TRICHLOROETHENE

1, 2~DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYL VINYL ETHER
c¢is~-1,3-DICHLOROPROPENE
trans-1, 3-DICHLOROPROPENE
1,1, 2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
1,2-DIBROMOETHANE
CHLOROBENZENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1,3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
1,2-DICHLOROBENZENE

PRHERPREPRREPRREPHFRERPPRPBRRRRPRRRBRERE R R B
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SOUTHWEST LABORATORY OF OKXLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7050.D
SAMPLE ID: GWM-24 GW SAMPLE MATRIX: WATER
SWOK ID: 45949.06 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTICN: 1l
BLANK ID: X010313A

QA /QC SURROGATE RECOVERIES

2-BROMO=-1-CHLOROPROPANE (72-119) 82%
2-BROMOCHLOROBENZENE (71-123) 79%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

*
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7047.D
SAMPLE ID: TB GW SAMPLE MATRIX: WATER
SWOK ID: 45949,07 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 ‘ DILUTION: 1
BLANK ID: X010313A ' '

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

1,1,2,2-TETRACHLOROETHANE
1, 3-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
1,2-DICHLOROBENZENE

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 1 1 U
VINYL CHLORIDE 1 1 U
BROMOMETHANE 1 1 U
CHLOROETHANE 1 1 U
TRICHLOROFLUOROMETHANE 1 1 U
1,1-DICHLOROETHENE 1 1 U
METHYLENE CHLORIDE 1 1 U
trans-1,2~DICHLOROETHENE 1 1 u
1,1-DICHLOROETHANE 1 1 U
cis-1,2~-DICHLOROETHENE 1 1 U
CHLOROFORM 1 1 U
1,1,1-TRICHELOROETHANE 1 1 u
CARBON TETRACHLORIDE 1 1 U
1,2-DICHLOROETHANE i 1 19}
TRICHLOROETHENE i 1 U
1,2-DICHLORCPROPANE 1 1 U
BROMODICHLOROMETHANE 1 1 U
2—-CHLOROETHYL VINYL ETHER 1 1 U
cis-1,3-DICHLOROPROPENE 1 1l U
trans-1, 3-DICHLOROPROPENE 1 1 U
1,1,2-TRICHLOROETHANE 1 1
TETRACHLOROETHENE 1 1 U
DIBROMOCHLOROMETHANE 1 1 U
1,2-DIBROMOETHANE 1l 1 U
CHLOROBENZENE 1 1 U
BROMOFORM 1 1 U
1 1 U
1 1 U
1 1 U
1 1 U
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/29/01 DATA FILE: X7047.D
SAMPLE ID: TB CGW SAMPLE MATRIX: WATER
SWOK ID: 45949.07 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

QA/QC SURROGATE RECOVERIES

2-BROMO~-1-CHLOROPROPANE (72-119)  77%
2-BROMOCHLOROBENZENE (71-123)  80%

NOT DETECTED _
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

* i
o
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/13/01 DATA FILE: X7040.D
SAMPLE ID: X010313A \ SAMPLE MATRIX: WATER
SWOK ID: X010313A METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

1,1,2,2-TETRACHLOROETHANE
1, 3-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
1, 2~DICHLOROBENZENE

QUANTITATION

PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 1 1 .U
VINYL CHLORIDE 1 1 U
BROMOMETHANE 1 1 U
CHLOROETHANE 1 1 U
TRICHLOROFLUOROMETHANE 1 1 U
1, 1-DICHLOROETHENE 1 1 U
METHYLENE CHLORIDE 1 1 U
trans-1,2~-DICHLOROETHENE 1 1 U
1,1-DICHLOROETHANE 1 1 U
cis-1,2-DICHLOROETHENE 1 1 U
CHLOROFORM 1 1 U
1,1, 1~TRICHLOROETHANE 1 1 U
CARBON TETRACHLORIDE 1 1 U
1, 2-DICHLOROETHANE 1 1 U
TRICHLOROETHENE 1 1 .U
1, 2-DICHLOROPROPANE 1 1 U
BROMODICHLOROMETHANE 1 1 U
2=-CHLOROETHYL, VINYL ETHER 1 1 U
cis=-1,3-DICHLOROPROPENE 1 1 U
trans=-1, 3~-DICHLOROPROPENE 1 1 U
1,1,2=-TRICHLOROETHANE 1 1 U
TETRACHLOROETHENE 1 1 U
DIBROMOCHLOROMETHANE 1 1 U
1, 2-DIBROMOETHANE 1 1 U
CHLOROBENZENE 1 1 U
BROMOFORM 1 1 U
1 1 U

1 1 U

1 1 U

1 1 U
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/13/01 DATA FILE: X7040.D
SAMPLE ID: X010313A \ SAMPLE MATRIX: WATER
SWOK ID: X010313a METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1

QA/QC SURROGATE RECOVERIES

2-BROMO~1~CHLOROPROPANE (72-119) 78%
2-BROMOCHLOROBENZENE (71-123) 85%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

* G
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SOUTHWEST LABORATORY QOF OKLAHOMA /
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE:  03/13/01

1LCS FILE ID: X7041.D \ LCSD FILE ID: X7042.D
SAMPLE MATRIX: WATER METHOD REFERENCE: 8021
DATE ANALYZED: 03/13/01 PROJECT:

LABORATORY CONTROL SPIKE/SPIKE DUPLICATE RECOVERY

SPIKE LCS LCSD
ADDED % % QC LIMITS

PARAMETER ug/L REC. REC. RPD RFPD RECOVERY
CHLOROMETHANE 20 96 96 - 1 13 50-133
VINYI, CHLORIDE 20 96 94 1 14 60-126
BROMOMETHANE 20 105 108 2 16 59-117
CHLORCETHANE 20 96 96 1 17 65-128
TRICHLOROFLUOROMETHANE 20 g8 S8 1 22 66-133
1, 1-DICHELOROETHENE 20 98 97 1 17 78-128
METHYLENE CHLORIDE 20 86 86 1 12 70-128
trans-1, 2-DICHLOROETHENE 20 98 97 1 13 77123
1,1~DICHLORCETHANE 20 98 95 4 12 77=3""7
cis=-1,2-DICHLORCETHENE 20 S8 96 2 15 75~
CHLOROFORM 20 96 96 1 13 71-123
1,1,1-TRICHLOROETHANE 20 98 94 3 13 77125
CARBON TETRACHLORIDE 20 96 93 4 16 76-124
1,2-DICHLOROETHANE 20 100 100 1 13 75-127
TRICHLOROETHENE 20 94 92 2 13 76-124
1,2-DICHLOROPROPANE 20 104 100 4 12 75-121
BROMODICHLOROMETHANE 20 94 94 1 13 75-121
2-CHLOROETHYL VINYL ETHER 20 104 116 10 35 71-131
cis=-1,3-DICHLOROPROPENE 20 102 100 3 15 77-124
trans~1, 3-DICHLOROFROPENE 20 108 106 2 15 75-123
1,1,2~-TRICHLOROETHANE 20 94 - 94 1 16 78-127
TETRACHLOROETHENE 20 88 86 2 11 g80-121
DIBROMOCHLORCHMETHANE 20 106 106 0 15 73-123
1,2-DIBROMOETHANE 20 112 110 1 15 75-125
CHLOROBENZENE 20 96 94 2 i3 80~124
BROMOFORM 20 98 95 3 15 70-123
1,1,2,2-TETRACHLOROETHANE 20 95 93 2 i6 71-129
1,3-DICHLOROBENZENE 20 90 89 2 14 78-123
1,4-DICHLOROBENZENE 20 89 87 L2 17 79-123
1,2-DICHLOROBENZENE 20 88 86 2 14- 78-125

* = VALUE OUTSIDE OF QC LIMITS

23



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/13/01 DATA FILE: X7041.D
SAMPLE 1ID: LCs \ SAMPLE MATRIX: WATER
SWOK ID: LCS (8-032-5) METHOD REFERENCE: 8021
DATE RECEIVED: ’ PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANX ID: X010313A :

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS OQ
CHLOROMETHANE 1 19
VINYL CHLORIDE 1 19
BROMOMETHANE 1 21
CHLOROETHANE 1 19
TRICHLOROFLUOROMETHANE 1 20
1, 1-DICHLOROETHENE 1 20
METHYLENE CHLORIDE 1 17
trans-1,2-DICHLOROETHENE 1 20
1, 1-DICHLOROETHANE 1 20
cis-1,2~DICHLOROETHENE 1 20
CHLOROFORM 1 19
1,1, 1~-TRICHLOROETHANE 1 20
CARBON TETRACHLORIDE 1 19
1, 2~DICHLOROETHANE 1 20
TRICHLOROETHENE 1 19
1, 2-DICHLOROPROPANE 1 21
BROMODICHLOROMETHANE 1 19
2-CHLOROETHYL VINYL ETHER 1 21
cis-1,3-DICHLOROPROPENE 1 20
trans=-1, 3-DICHLOROPROPENE 1 22
1,1, 2~TRICHLOROETHANE 1 19
TETRACHLOROETHENE 1 18
DIBROMOCHLOROMETHANE 1 21
1, 2-DIBROMOETHANE 1 22
CHLOROBENZENE 1 19
BROMOFORM 1 20
1,1,2,2-TETRACHLOROETHANE 1 19
1,3-DICHLOROBENZENE 1 .18
1, 4-DICHLOROBENZENE 1 18
1,2-DICHLOROBENZENE 1 18

Page 1 of 2
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REPCRT DATE:

SAMPLE 1ID:
SWOK ID:

DATE RECEIVED:
DATE ANALYZED:

BILANK ID:

2-BROMO-1-CHLOROPROPANE
2-BROMOCHLOROBENZENE

* 3
N

Page 2 of 2

SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

03/13/01

res |
LCS (8~032-5)

03/13/01
X010313A

DATA FILE:

SAMPLE MATRIX:

METHOD REFERENCE:

PROJECT:
DILUTION:

QA/QC SURROGATE RECOVERIES

NOT DETECTED ‘
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

(72-119)
(71-123)

95%
943%

X7041.D

WATER
8021

1
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE:  03/13/01 DATA FILE: X7042.D
SAMPLE ID: Lcsp | SAMPLE MATRIX: WATER
SWOK ID: LCSD (8-032-5) METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 1 19
VINYL CHLORIDE 1l 19
BROMOMETHANE 1l 22
CHLOROETHANE i 19
TRICHLOROFLUOROMETHANE 1 20
1, 1-DICHLOROETHENE 1 19
METHYLENE CHLORIDE 1 17
trans-1,2-~-DICHLORCETHENE 1 18
1, 1-DICHLOROETHANE 1 19
cis-1,2-DICHLOROETHENE 1 19
CHLOROFORM 1 18
1,1,1-TRICHLOROETHANE i 18
CARBON TETRACHLORIDE 1 1%
1, 2-DICHLOROETHANE 1 20
TRICHLOROETHENE 1 18
1,2-DICHLOROPROPANE 1 20
BROMODICHLOROMETHANE 1 19
2=CHLOROETHYL VINYL ETHER 1 23
cis~1,3-DICHLOROPROPENE 1 20
trans-1,3~DICHLOROPROPENE 1 21
1,1, 2-TRICHLOROETHANE 1 19
TETRACHLORCETHENE 1 17
DIBROMOCHLOROMETHANE 1l 21
1,2-DIBROMOETHANE 1 22
CHLOROBENZENE 1 19
BROMOFORM 1 19
1,1,2,2-TETRACHLOROETHANE 1 19
1,3~DICHLOROBENZENE 1 18
1,4-DICHLOROBENZENE 1 17
1,2-DICHLOROBENZENE i 17

Page 1 of 2



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE:  03/13/01 DATA FILE: X7042.D
SAMPLE ID: Lcsp | SAMPLE MATRIX:  WATER
SWOK ID: LCSD (8-032-5) METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/13/01 DILUTION: 1
BLANK ID: X010313A

*

Page 2 of

2=BROMO-1-CHLOROPROPANE (72-119) 97%
2-BROMOCHLOROBENZENE (71-123}) 94%

NOT DETECTED .
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

27



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAYHY LABORATORY

REPORT DATE: 03/14/01 DATA FILE: X7058.D

SAMPLE ID: X010314A ;D SAMPLE MATRIX: WATER
SWOX 1ID: X010314A METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 1

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE
VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE

TRICHLOROFLUOROMETHANE

1, 1-DICHLOROETHENE
METHYLENE CHLORIDE
trans-1,2-DICHLOROETHENE
1, 1~-DICHLOROETHANE
CHLOROFORM

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE

1, 2~DICHLOROETHANE
TRICHLOROETHENE

1, 2-DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYL VINYL ETHER
cis-1,3-DICHLOROPROPENE
trans-1,3-DICHLOROPROPENE
1,1, 2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
CHLOROBENZENE

BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1,3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE

1, 2~DICHLOROBENZENE
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/14/01 DATA FILE: X7058.D
SAMPLE 1ID: X010314A SAMPLE MATRIX: WATER
SWOK ID: X010314A METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/14/01 7 DILUTION: 1

*

Page 2 of

QA/QC SURROGATE RECOVERIES

2-BROMO-1-CHLOROPROPANE (72-119) 86%
2-BROMOCHLOROBENZENE (71-123) 90%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

N



e

REPORT DATE:

LCSs FILE ID:

SOUTHWEST LABORATORY OF OKLAHOMA

GAS CHROMATOGRAPHY LABORATORY

03/14/01

X7061.D Q

SAMPLE MATRIX: WATER
DATE ANALYZED: 03/14/01

*

METHOD REFERENCE: 8021
PROJECT:

SPIKE L.CS
ADDED % RECOVERY
PARAMETER ug/L REC. LIMITS
CHLOROMETHANE 20 111 50-133
VINYL CHLORIDE 20 94 60-126
BROMOMETHANE 20 77 59-117
CHLOROETHANE 20 96 65-128
TRICHLOROFLUOROMETHANE 20 a5 66-133
1,1~-DICHLOROETHENE 20 92 78-128
METHYLENE CHLORIDE 20 80 70-128
trans-1, 2-DICHLOROETHENE 20 90 77-123
1,1~DICHLOROETHANE 20 90 77-125
CHLOROFORM 20 88 71-123
1,1,1-TRICHLOROETHANE 20 90 77-125
CARBON TETRACHLORIDE 20 89 76-124
1,2-DICHLOROCETHANE 20 90 75-127
TRICHLOROETHENE 20 g6 76-124
1,2-DICHLOROPROPANE 20 94 75-121
BROMODICHLORCMETHANE 20 104 75-121
2=-CHLORODETHYL VINYIL ETHER 20 84 71-131
cis-1,3-DICHLOROPROPENE 20 98 77-124
trans-1,3-DICHLORCPROPENE 20 97 75-123
1,1, 2-TRICHLOROETHANE 20 80 78-127
TETRACHLOROETHENE 20 86 80-121
DIBROMOCHLOROMETHANE 20 93 73-123
CHLOROBENZENE 20 88 80-124
BROMOFORM - 20 81 70-123
1,1,2,2-TETRACHLOROETHANE 20 82 71-129
1l,3-DICHLOROBENZENE 20 84 78-123
1,4-DICHLOROBENZENE 20 86 79-123
1,2-DICHLOROBENZENE 20 84 78-125

= VALUE OUTSIDE OF QC LIMITS

30



SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE:  03/14/01
SAMPLE ID: LCS
SWOX ID: LCS (8-032-5)

DATE RECEIVED:
DATE ANALYZED: 03/14/01
BLANK ID: X010314A

DATA FILE: X7061.D
SAMPLE MATRIX: WATER
METHOD REFERENCE: 8021
PROJECT:

DILUTION: 1

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION
PARAMETER LIMIT RESULTS Q
CHLOROMETHANE 1 22
VINYL CHLORIDE 1 19
BROMOMETHANE 1 15
CHLOROETHANE 1 19
TRICHLOROFLUOROMETHANE 1 19
1, 1-DICHLOROETHENE 1 18
METHYLENE CHLORIDE 1 16
trans-1,2-DICHLOROETHENE 1 18
1, 1-DICHLOROETHANE 1 18
CHLOROFORM 1 18
1,1,1-TRICHLOROETHANE 1 18
CARBON TETRACHLORIDE 1 18
1,2-DICHLOROETHANE 1 18
TRICHLOROETHENE 1 17
1, 2-DICHLOROPROPANE 1 19
BROMODICHLOROMETHANE 1 21
2-CHLOROETHYL VINYL ETHER 1 17
cis-1,3-DICHLOROPROPENE 1 20
trans-1,3-DICHLOROPROPENE 1 19
1,1, 2-TRICHLOROETHANE 1 16
TETRACHLOROETHENE 1 17
DIBROMOCHLOROMETHANE 1 19
CHLOROBENZENE 1 18
BROMOFORM 1 16
1,1,2,2-TETRACHLOROETHANE 1 16
1, 3-DICHLOROBENZENE 1 17
1,4-DICHLOROBENZENE 1 17
1,2-DICHLOROBENZENE 1 .17

Page 1 of 2
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

QA/QC SURRCGATE RECOVERIES

2-BROMO-1~CHLOROPROPANE (72-119)
2-BROMOCHLOROBENZENE (71-123)

NOT DETECTED
SURROGATE RECOVERY CUTSIDE OF QC LIMITS,

*

Page 2 of 2

REPORT DATE: 03/14/01 DATA FILE: X7061.D
SAMPLE 1ID: LCs :;D SAMPLE MATRIX: WATER
SWOK 1ID: Lcs (8-032-5) METHOD REFERENCE: 8021
DATE RECEIVED: PROJECT:

DATE ANALYZED: 03/14/01 DILUTION: 1
BLANK ID: X010314A

89%
85%

FAILED TWICE

Lo

to




SOUTHWEST LABORATORY OF OXLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/15/01

CLIENT SAMPLE ID: GWM-19 GW LAB SAMPLE ID: 45949.01
MS FILE ID: X7063.D MSD FILE ID: X7064.D
SAMPLE MATRIX: WATER METHOD REFERENCE: 8021
DATE ANALYZED: 03/14/01 PROJECT: PKI/26682

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECQOVERY

SPIKE SAMPLE MS MSD
ADDED  CONC. % % QC LIMITS
PARAMETER ug/L ug/L REC. REC. RPD RPD RECOVEF
CHLOROMETHANE 20 0 92 93 1 16  31-14
VINYL CHLORIDE 20 0 90 90 0. 22 51-13
BROMOMETHANE 20 0 95 93 2 20 52-1:
CHLOROETHANE 20 0 91 84 8 20  49-14
TRICHLOROFLUOROMETHANE 20 0 92 89 3 23 56-1:
1, 1-DICHLOROETHENE 20 0 87 88 1 14  74-1:
METHYLENE CHLORIDE 20 0 77 80 4 19  63-1%
trans-1, 2-DICHLOROETHENE 20 0 91 89 2 15 " 1z
1, 1~-DICHLOROETHANE 20 0 91 89 2 13 iz
CHLOROFORM 20 0 88 90 2 19  75-1:
1,1,1-TRICHLOROETHANE 20 0 90 92 3 14  77-1:
CARBON TETRACHLORIDE 20 0 86 87 1 22  76-1:
1, 2-DICHLOROETHANE 20 0 89 93 4 17  77-1:
TRICHLOROETHENE 20 8 82 84 1 20  63-1¢
1, 2-DICHLOROPROPANE 20 0 92 96 3 18 79-1:
BROMODI CHLOROMETHANE 20 0 84 87 3 13 77-1
2-CHLOROETHYL VINYL ETHER 20 0 133 79 52 182 0-1¢
cis-1, 3-DICHLOROPROPENE 20 0 92 94 3 18  77-1.
trans-1,3-DICHLOROPROPENE 20 0 94 98 4 20 81-1
1,1,2-TRICHLOROETHANE 20 0 79% 85 7 15  80-1:
TETRACHLOROETHENE 20 1 80 83 4 16  73-1
DIBROMOCHLOROMETHANE 20 0 88 93 6 15  78-1.
CHLOROBENZENE 20 0 85 87 2 20 82-1
BROMOFORM 20 0 78 82 6 16 74-1
1,1,2,2-TETRACHLOROETHANE 20 0 81 87 7 24  51-1
1, 3-DICHLOROBENZENE 20 0 83 86 3 19 82-1
1,4~DICHLOROBENZENE 20 0 83 89 7 19  78-1
1, 2~DICHLOROBENZENE 20 0 g1* .85 4 16  83-1

% = VALUE OUTSIDE OF QC LIMITS
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REPORT DATE:

SAMPLE ID:
SWOK 1ID:

DATE RECEIVED:
DATE ANALYZED:
BLANK ID:

GAS CHROMATOGRAPHY LABORATORY

SOUTHWEST LABCRATORY OF OKLAHOMA

03/15/01 DATA FILE: X7063.D

GWM-19 GWMS SAMPLE MATRIX: WATER
45949.01MS METHOD REFERENCE: 8021
03/03/01 PROJECT: PKI/26682
03/14/01 DILUTION: 500
X010314A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION

PARAMETER LIMIT RESULTS ©
CHLOROMETHANE 500 9200
VINYL CHLORIDE 500 9000
BROMOMETHANE 500 9500
CHLOROETHANE 500 9100
TRICHLOROFLUOROMETHANE 500 3200
1, 1~-DICHLOROETHENE 500 8700
METHYLENE CHLORIDE 500 7700
trans-1,2-DICHLOROETHENE 500 9100
1, 1-DICHLOROETHANE 500 9100
CHLOROFORM 500 8800
1,1, 1-TRICHLOROETHANE 500 9000
CARBON TETRACHLORIDE 500 8600
1, 2-DICHLOROETHANE 500 8900
TRICHLOROETHENE 500 12000
1, 2~DICHLOROPROPANE 500 9200
BROMODICHLOROMETHANE 500 8400
2-CHLOROETHYL VINYL ETHER 500 13000
cis-1,3-DICHLOROPROPENE 500 9200
trans-1, 3-DICHLOROPROPENE 500 9400
1,1, 2-TRICHLOROETHANE 500 7900
TETRACHLOROETHENE 500 8200
DIBROMOCHLOROMETHANE 500 8800
CHLOROBENZENE 500 8500
BROMOFORM 500 7800
1,1,2,2-TETRACHLOROETHANE 500 8100
1, 3-DICHLOROBENZENE 500 8300
1, 4~DICHLOROBENZENE 500 8300
1,2~-DICHLOROBENZENE 500 8100

Page 1 of 2




SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/15/01 DATA FILE: X7063.D

SAMPLE ID: GWM~-19 GWMS SAMPLE MATRIX: WATER
SWOK 1ID: 45949 .01MS5 METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT: PKI/26682
DATE ANALYZED: 03/14/01 PILUTION: 500
BLANK ID: X010314A

QA/QC SURROGATE RECOVERIES

2-BROMO-1-CHLOROPROPANE (72-119)  91%
2-BROMOCHLOROBENZENE (71-123)  88%

NOT DETECTED :
SURROGATE RECOVERY OUTSIDE OF QC LIMITS, FAILED TWICE

* C

Page 2 of 2
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/15/01 DATA FILE: X7064.D

SAMPLE ID: GWM-19 GWMSD SAMPLE MATRIX: WATER
SWOK 1ID: 45949 .01MSD METHOD REFERENCE: 8021

DATE RECEIVED: 03/03/01 PROJECT: PKI/ 26682
DATE ANALYZED: 03/14/01 DILUTION: 500

BLANK ID: X010314A

RESULTS REPORTED IN ug/L OR PARTS PER BILLION (PPB)

QUANTITATION

PARAMETER ' LIMIT RESULTS Q
CHLOROMETHANE 500 9300
VINYL CHLORIDE 500 9000
BROMOMETHANE 500 9300
CHLOROETHANE 500 8400
TRICHLOROFLUOROMETHANE 500 8900
1,1-DICHLOROETHENE 500 8800
METHYLENE CHLORIDE 500 8000
trans-1, 2-DICHLOROETHENE 500 8900
1,1-DICHLOROETHANE 500 8900
CHLOROFORM 500 9000
1,1,1-TRICHLOROETHANE 500 9200
CARBON TETRACHLORIDE 500 8700
1,2-DICHLOROETHANE 500 9300
TRICHLOROETHENE 500 12000
1,2~DICHLOROPROPANE 500 9600
BROMODICHLOROMETHANE 500 8700
2-CHLOROETHYL VINYL ETHER 500 7900
cis-1,3-DICHLOROPROPENE 500 9400
trans-1,3-DICHLOROPROPENE 500 9800 °
1,1,2-TRICHLOROETHANE ‘500 8500
TETRACHLOROETHENE 500 8600
DIBROMOCHLOROMETHANE 500 9300
CHLOROBENZENE 500 8700
BROMOFORM 500 8200
1,1,2,2-TETRACHLOROETHANE 500 8700
1,3-DICHLOROBENZENE 500 8600
1,4-DICHLORCBENZENE 500 8900
1,2-DICHLOROBENZENE 500 8500

Page 1 of 2
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SOUTHWEST LABORATORY OF OKLAHOMA
GAS CHROMATOGRAPHY LABORATORY

REPORT DATE: 03/15/01 DATA FILE: X7064.D
SAMPLE ID: GWM-19 GWMSD SAMPLE MATRIX: WATER
SWOK ID: 45949.01MSD METHOD REFERENCE: 8021
DATE RECEIVED: 03/03/01 PROJECT: PKI/26682
DATE ANALYZED: 03/14/01 DILUTION: 500
BLANK ID: X010314A
QA/QC SURROGATE RECOVERIES
2 -BROMO-1-CHLOROPROPANE (72-119)  93%
2~-BROMOCHLOROBENZENE (71-123)  87%

NOT DETECTED
SURROGATE RECOVERY OUTSIDE OF QC LIMITS,

* C
1H

FAILED TWICE
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