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Essece - CRL
~7440 Lincola Way + Gasden Greve, CA 13641
(714) 9986370 © (213) 998-0458 * (300) LAB-1-CRL
FAX: (114) 891-5917 ubot.gogy Report
ENSECO - MARBLEHEAD Analysis No.: G-9004511-001/001
DOAKS LANE AT LITTLE HARBOR Date Sempled: 11-FEB-1990
MARBLEHEAD, MA 01945 Date Sample Rec’d: 14-FEB-1990
ATIN: MS. CATHERINE HOLMES Sample Type: SOLID
Project: (91684) AM3833 - BLASLAND
QA/QC Summary
Average Rslative
QC Spike Acceptable Percent Acceptable
Date Parameter (Method) Type Recovery Range Difference Range
18-FEB-1990 TOTAL ORGANIC CARBON L 80 70-130 3. 5(.) o
(EPA 9060)

M = Matrix Spike
L = Laboratory Control Sample Spike .

The Report Cover Lotter is 30 intogrel port of tus regert.
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_Enseco - CRL _
7440 Lincoin Way * Gerden Gerove, CA 92641
(714) 898-6370 ¢ (213) 998-0453 * (900) LAB-|-CRL

FAX: (714) $91-3917 Laboratory Report

......................................................................................

ENSECO - MARBLEHEAD

DOAKS LANE AT LITTLE HARBOR
MARBLEHEAD, MA 01945

ATTN: MS. CATHERINE HOLMES

Project: (91684) AM3833 - BLASLAND

Analysis No.: G-9004511-001,/001
Date Sampled: 11-FEB-1990

Date Sample Rec’d: 14-FEB-1990
Date Analyzed: 18-FEB-1990
Sanple Type: SOLID

T & CORMENG Conpar .

......................................................................................

Total
Organic
Sample 1D Carbon

ag/kg
EPA 9060

.................................

AM3833 PROJECT 91684 13,500
Blank ND(10.0)

The Report Cover Lener 15 an integral part of this repert.
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Enseco - CRL

7440 Liacoln Way ¢ Gardea Grove, CA 92641
(714) 898-6370 © (213) 598-04353 * (800) LAB-{-CRL
FAX: (714) 891-5917

February 21, 1990

ENSECO-MABRBLEHEAD

DOAKS LANE AT LITTLE HARBOR
MARBLEHEAD, MA 01945

ATIN: MS. CATHERINE HOLMES

Analysis No.: G-9004511-001

Date Sampled: 11-FEB-1990

Date Sample Rec’d: 14-FEB-1990
Project: (91684) AM3833-BLASLAND

Y -
Cartdl

Enclosed wich this letter is the report on the chemical and physical analyses on the
sample from ANALYSIS NO: G-9004511-001 showm above.

The sample was received by CRL in a chilled state, intact and with the chain-of-custody
record attached.

Please note that ND( ) means not detected at the detection limit expressed within the
parentheses.

Solid sample is reported on "as received" basis.

\ @ C&.\,W\ Cad (Lo
Revieved U Approved

: The Repert Cover Lotter is an integral part of this repaet.
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BLASLAND AND BOLCK
ENSEDD PROJECT PCB ANALYSIS
PROJECT NO. 91684-AMCESS
Values in ug/Kg

SAMPLE SAMPLE DATE DATE
NUMEER LOCATION RECEIVED EXTRACTED PCB-1242 PCB-1248 PCB-1254 YL ipids
00301012 1A Fatheads 03/06/89 03/08/90 7700 <1400 <1400 5.06
00301013 1A Corbicula 03/06/89 03/08/90 4500 <1000 <1000 2.28
00301014 1B Fatheads 03/06/8% 03/08/90 168000 <1300 <1300 7.77
- 00301018 1B Corticula 03/06/69 03/08/90 $700 <1000 <1000 2.17
00301016 1C Fathwads 03/04/689 03/08/90 7500 <1900 <1500 &.84
00301017 1C Corbicula 03/06/89 03/08/90 S900 <1300 <1300 2.16
- 00301018 2A Fatheads 03/06/89 03/08/90 1600 <140 <140 $.39
00301019 Dup 2R Fatheads Thin 03/06/89 03/08/90 1400 <140 <140 8.02
00301020 2R Corticula 03/06/89 03/08/90 770 <100 <100 2.20
00301021 Dup 2A Corbicula Thin - 03/06/89 03/08/90 710 <100 <100 2.9
- 00301022 28 Fatheads 03/06/69 03/08/90 280 <140 <140 S.67
00301023 28 Corticula 03/06/89 03/08/90 470 <100 780 2.17
00301024 2C Fatheads . 03/06/8%9 03/08/90 290 <130 <13 9.64
00301023 2 Corticula 03/06/689 03/08/90 1% <100 <100 2.18 O/
00301024 3A Fatheads O3/06/89 03/09/90 400 <1% <1%0 &6.34
00301027 Dup 3JA Fatheads Thick 03/06/89 03709790 300 <170 <170 s.03
- 00301028 3A Corticula 03/06/89 03/09/90 110 <110 <110 2.3
00301029 Dup 3A Corticula Thick O3/0&4/89 03/09/90 140 <100 <100 2.43
""" 00301030 38 Fatheads 03/06/89 03/09/90 530 <160 <160 6.36
00301031 38 Corbicula O3/06/689 O3/09/790 110 <110 <110 2.24
00301032 3C Fatheads 03/06/89 03/09/90 0 <1%0 <1%0 6.37
. 00301033 3C Corbicula 03/06/89 03/09/90 100 <100 -~ <100 2.36
00301034 4A Fatheads 03/06/8% 03/09/90 180 <180 <160 7.04
- 00301038 S .4A Fatheads MS 03/06/87 03/09/90 <7%0 7800 <70 6.41
00301034 4Aa Corbicula 03/04/89 03/09/90 a2 <%0 <%0 2.30
- 00301037 M5 4A Corbicula MS 03/06/89 03/09/90 <520 S&00 <$20 2.38
00301038 48 ‘Fatheads 03/06/89 03/09/90 0 <130 <130 &.72
- 00301037 48 Corticula 03/06/87 Q3/709/90 44 <%0 <%0 2.2
00301040 4AC Fatheads 03/06/89 03/09/90 140 <160 <160 5.98
- 00301041 4C Corticula 03/06/67 03/09/90 160 <100 <100 2.31
Control Soike I 03/08/90 %90 <100 510 1.0%
- Control Spike [I 03/09/90 90 <100 90 1.13
Metrod Blank I 03/08/90 <%0 <S0 <0
- Method Blank I 03/09/90 <%0 S0 <SSO

Note: PCB-1016, PCB~-1221, PCB-1232, PCB-1248, PCB-1254 and PCB-1260 not detected
in any sample.

- Note: Control Spike spiked with 670 ug/Kg with Aroclor 1242 and Aroclor 1254.
The percent recoveries for Aroclor 1242 in Control Spike [ and Control Spike [ were
887 ano 88/ respectively. The percent recoveries for Aroclor 1254 in Control Spike |
angd Control Spike [l were 767 and 887 respectively.

Note: Matrix Spike spiked with 10000 ug/Kg with Aroclor 1248. The percent recoveries for
00301035 MS (4A Fatheads) and 00301037 MS (4A Corbicula) were 787 and S&6%
respectively.



BLASLAND AND BOUCK
ENSPCO EXPOSURE STUDY

SEDIMENT ANALYSIS
Values in ug/kg Dry Weight

SAMPLE SAMPLE DATE DATE PERCENT
NUMBER LOCATION RECEIVED EXTRACTED MOISTURE PCB-1242 PCB-1248 PCB-1254
00203747 Sediment 1-A 02/14/90 02/23/90 1.06 26000 <15000 <15000
00203748 Sediment 1-B 02/14/90 02/23/90 1.22 30000 <15000 <1S000
00203748 Sediment 1-C 02/14/90 02/23/90 1.22 29000 <15000 <15000
00203750 Sediment 2-4 02/14/90 02/23/90 2.10 32000 <15000 <15000
00203751 Sediment 2-8 02/14/90 02/23/90 1.23 26000 <15000 <1S5000
00203752 Sediment 2-C 02/14/90 02/23/90 1.31 41000 <15000 <15000
00203753 Sediment 3-A 02/14/80 02/23/90 1.189 46000 <15000 <15000
00203754 Sediment 3-B 02/14/90 02/23/90 1.87 82000 <15000 <15000
00203755 Sediment 3-C 02/14/90 02/23/90 1.27 48000 <15000 <15000
00203756 Reference 2-4 02/14/90 02/23/90 0.07 <50 <50 <50
00203757 Reference 2-B 02/14/90 02/23/90 0.10 <S0 <50 <S0
00203758 Reference 2-C 02/14/90 02/23/90 0.05 <S0 <S0 <50
00203759 Reference 3-A 02/14/90 02/23/90 0.10 <50 <50 <S0
00203760 Reference 3-B 02/14/90 02/23/90 0.05 <S0 <S0 <50
00203781 Reference 3-C 02/14/90 02/23/90 0.06 <S0 <S50 <50
00203762 Reference 4-A 02/14/90 02/23/90 0.11 <50 <S0 <50
00203763 Reference 4-B 02/14/90 02/23/90 0.10 <S0 <50 <50
00203764 Reference 4-C 02/14/90 02/23/0 0.10 <S0 <S0 <50
00303570 ‘ Sediment 3-B DUP 02/14/90 02/23/90 1.77 51000 <1S000 <1S000
00303571 Sediment 3-B MS 02/14/90 02/23/90 1.87 49000 <1500 <15000
00303572 Reference 4-C DUP 02/14/90 (02/23/%0 0.06 <50 <«S0 <S0
00303573 Reference 4-C S 02/14/90 02/23/90 0.06 4000 <2000 <2000
Control Spike : 02/23/90 <50 3100 3200
Method Blank 02/23/90 <S50 <50 - <50

Note: PCB-1016, PCB-1221, PCB-1232, PCB-1248, PCB-1254, and PCB-1260 not present in any sample

x Control Spike was spiked at S000 ug/Kg with Aroclor 1248 and Aroclor 1254.
The percent recoveries were 62X and 64X respectively.

The patrix spikes were fortified with 5000 ug/Kg of Aroclor 1242. The recovery of the Aroclor
1242 from the spike of sample Sediment 3-B was not measurable due to the relatively high
concentration of PCB°s in the sample. The recovery of the Aroclor 1242 spike from sample

Reference 4-C was 80X.



Only Aroclor 1242 was present in the sediments and tissues
with the exception of sample 2B Corbicula (00301023) which
also had Aroclor 1254 in it.

The response areas for the ongoing standards were within 20%
of the initial calibration standards for that run.

If you have any questions concerning this data please call.

Sincerely,

Tod

Tod Noltemeyer

Project Manager

Hazleton Environmental Services
cc: Dave Hills

central file



HAZLETON

LABORATDRES AMERICA, INC.

3301 KINSMAN BLVD., P.O. BOX 7545
MADISON, WI 53707 USA

March 26. 1990

Don Hughes

Blasland & Bouck Engineers
6723 Towpath Road
Syracuse, NY 13214

Dear Don,

- Enclosed are the results for the PCB analyses of the
sediments and tissues from the aquatic exposure study set up
~ at Enseco. The sediment samples were extracted and cleaned
using the working protocol we have with Blasland & Bouck.
The tissue samples were soxhlet extracted and cleaned using
gel permeation chromatography and column chromatography with
Florisil. The following items should be noted concerning
these samples:

The method blanks were free of PCB's above the detection
limit.

The sediment control spike was fortified with 5000 ug/Kg of
Aroclor 1248 and 1254. The recovery of these Aroclors was
62% and 64% respectively.

The tissue control spikes were fortified with 670 ug/Kg of
Aroclor 1242 and 1254. The recoveries of the Aroclor 1242

— wera 88% and 88%. The recoveries of the 1254 were 76% and
88%. :

The sediment matrix spikes were fortified with 5000 ugrKg ot
Aroclor 1242. The recovery of the Aroclor 1242 from the
spike of sample Sediment 3B was not measurable because of
the relatively high conentration of PCB's in the sampie

- The recovery of the spike from sample keference 4-C was 304

The tissue matrix spikes were fortified with 10, 000 upg g ot
Aroclor 1248. The recovery of the Aroclor 1248 rram Lhe
spike of sample 4A Fathead was 78%. The recovery from 'he
spike of sample 4A Corbicula was 56%

The relative percent deviation between the samples and th=
duplicates ranged from 0 to 20% for the sediments and & 1.
30% for the tissue samples.

PHC! .2 1508) 241-4471
FACS “*.LE (608) 241.7227

TELEY TiX 703956 HAZRAL MOS UD 3 COANING Lasoraiory Sernces Corpany



BLASLAND & BOUCK
MINNOW AND CLAM EXPOSURE STUDY
ENSECO PROJECT # 91684

HLA Date Date Percent PCB-1242 PCB-123%54

N SAMPLE # Location Received Extracted Lipids ug/Kg ug/Kgqg
91204288 T-S 12721/89 01/0%/90 2.17 12 27
o 91204289 T-4 12/21/89 01/0%/90 9.68 18 34
Control Spike Q1/Q%/90 Q.83 440 45Q
Method Blank 01/05/790 <10 <10

Note: PCB-1016, PCB-1221, PCB-1232, PCB-1248 and PCB-1260 not
detected in any samples.

Note: The Control Spike was spiked with 670 ug/KqQ Aroclor 1242 and
Aroclor 125%54. The percent recoveries were &&7 and &87%
respectively.

P



@ HAZLETON LasoraTORIES menuc;x. INC.

3301 KINSMAN BLVD. ¢ P.O. BOX 7545 « MADISON, Wi 53707 < (608) 2414471+ TLX 703956 HAZRAL MOS UD

January 19. 19%

bon Hughes

Blasland & Bouck Engineers
6723 Towpath Road
Syracuse, NY 13214

Dear Don,

Enclosed are the resuits of the PCB analysis of the clam and
minnow samples sent to us on December 21, 1989 by Enseco
Laboratories, Marblehead MA. These samples were aliquots of
the organisms to be used in their in-house exposure study.
Approximately 30 grams of each sample was sent to us. The
samples were homogenized, mixed with sodium sulfate and
extracted with methylene chloride in a soxhlet extractor.
The extracts were cleaned by GPC and florisii: column
chromatography. The final extracts were analysed by gas
chromatography. The following pertains to these sample
analyses.

The method blank was free of Aroclors above the method
detection limit.

The control spike was tuna fish fortified with 670 ug/Kg of
Aroclor 1242 and Aroclor 1254. Recovery of the spiked
Aroclors was 66% and 68X respectively.

The detection limits for these samples was 10 ug/Kg. This
relatively low detection limit is a result of the extracts
being concentrated to a method volume of 4 ml instead of
20 mL which would result in a 50 ug/Kg detection limit.
Both 0of the samples had Aroclor 1242 and 1254 present in
them above the 10 ug/Kg detection limit but below 50 ug/Kg.

All pattern recognition and quantitation was done from the
initial GC run.

If you have any questions concerning this daza please call
me .

Sincerely,

T
Tod Noltemeyer

Project Manager
Hazleton Laboratories

cc: Dave Hills
Catherine Holmes - Enseco Laboratories

central file
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METHOD BLANK REPORT
Chromatography

Analyte Result

Test: 8080-PCB-S
Matrix: TISSUE
QC Lot: 07 DEC 89-NA QC Run: 07 DEC 89-N2

Aroclor-1016 ND
Aroclor-1221 ND
Aroclor-1232 ND
Aroclor-1242 ND
Aroclor-1248 ND
Aroclor-1254 ND
Aroclor-1260 ND

Units

ug/kg
ug/kg
ug/kg
ug/kg
s
u

ug/kg

Reporting
Limit



SINGLE CONTROL SAMPLE REPORT
Chrcmatography

Concentration
Analyte Spiked Measured

Category: PCB-S

Matrix: SOIL

QC Lot: 07 DEC 89-NA QC Run: 07 DEC 89-N2
Concentration Units: ug/kg

Dibutylchlorendate 33.0 30.0

:y-Eh1S€(I)

& CURNMING Compore

Accuracy(%)
SCS  Limits
91 60-140

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



DUPLICATE CONTROL SAMPLE REPORT
Chromatography

Analyte

Category:
Matrix: SOIL

QC Lot: 07 DEC 89-NA
Concentration Units:

Aroclor-1254

ug/kg

Concentration
Spiked
DCS1
167 146

Measured
0CS2

121

ity

A SO Comuere

Accuracy Precision
Average(%) (RPD)
AVG DCS Limits OCS L+

133 80 60-140 19 3¢

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



QC LOT ASSIGNMENT REPORT
Chromatography

Laboratory
Sample Number

005158-0001-SA

QC Matrix
SOIL

QC Category
PCB-S

Z.Enseco

& CUMNING Comgeny

QC Lot Number  QC Run Mumber
(DCS) (SCS/BLANK)

07 DEC 89-NA 07 DEC 89-12



QUALITY ASSURANCE/QUALITY CONTROL

As an {ndication of the overall qualfty of the data generated by
Enseco - Erco Laboratory for this report, the following controls have been
provided (when applicable).

Method blanks are analyzed to assess the level of contamination which
exists in the analytical system. A method blank, analyzed with every batch
of samples, consists of reagents specific to the method. This blank is
carried through every aspect of the procedure, including preparation,
cleanup, and analysfis. Ideally, the concentration of an analyte fn the blank
is below the reporting limit for that analyte. However, some common
laboratory solvents and metals are difficult to eliminate to the part-per-
billion levels commonly reported 1in environmental analyses. Therefore, all
method blank data is reported to the client. Data are not blank-corrected.

Duplicate control samples (DCS) are used to monitor the laboratory's
day-to-day performance of routine analytical methods. A DCS consists of a
standard, control matrix which 1s spiked with a group of target compounds

‘representative of the method analytes. The OCS {s analyzed with
environmental samples to provide evidence that the laboratory is performing
the method within accepted QC guidelines.

A DCS has been established for most routine analytical methods. Reagent
water is used as the control matrix for the analysis of aqueous samples. The
DCS compounds are spiked into reagent water and carried through the
appropriate steps of the analysis. As stated fn SW-846 (third edition), a
universal blank matrix does not exist for solid samples and therefore no
matrix {s used. The DCS for solid samples consists of the DCS compounds
spiked into a reagent blank and carried through the appropriate steps of the
analysis. The data thus obtained are used to set the DCS control limits. As
sufficient laboratory data become available, the control limits are redefined
based upon the most recent six months of OCS data. Control limits for
accuracy are based on the historical average recovery of the DCS plus or
minus three standard deviation units, or alternatively on established control
limits defined in the methodology.

surrogates are organic compounds that are similar to the analytes of
interest in chemical behavior but which are not normally found in
environmental samples. Enseco routinely adds surrogates to samples requiring
GC/MS and most GC analysis and reports these surrogate recoveries to the
client. These surrogates are added to samples to monitor the effect of the

matrix on the accuracy of the analysis. Results are reported in terms of
percent recovery, '



QUALITY ASSURANCE/QUALITY CONTROL



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

Parameter

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

POLYCHLORINATED BIPHENYLS (PCBs)
Method 8080
Enseco, Incorporated

Prestudy fish food scan for PCBs
005158-0001-SA Enseco ID: 2033926

TISSUE Sampled: 05 DEC 89 Received: 06 DEC 89
06 DEC 89 Prepared: 06 DEC 89 Analyzed: 20 DEC 89
Wet Weight Reporting

Result Units Limit

NO ug/kg 80

ND ug/kg 80

ND ug/kg 80

ND ug/kg 80

ND ug/kg 80

ND ug/kg 80

NO ug/kg 80

N.0. = Not Detected
N.A. = Not Applicable

Reported Zy:

Thomas Cavalier Approved By: Ellie Kwong



’, ' - Enseco

SAMPLE DESCRI;TION INFORMATION
or
Enseco, Incorporated

Sampled Received
T Lab 1D Client ID Matrix Date Time » Date

005158-0001-SA Prestudy fish food scan for PC TISSUE 05 DEC 89 09:30 06 DEC 89



ANALYTICAL RESULTS

The method number provided on each data report sheet refers to a
publication originating from a regulatory or standard-setting organization.
In general, the methods employed are those specified by the U.S. Environmental
Protection Agency and other state and federal agencies. In cases where an
approved regulatory method does not exist, a method developed by Enseco will
be employed to meet the specific needs of the client. The methods commonly
employed by Enseco are based on methods from the following references.

U.S. Environmental Protection Agency. 1983. Methods for chemical analysis
of water and wastes. EPA-600/4-79-020. Cincinnati, OH, March.

U.S. Environmental Protection Agency. 1984. Test methods for evaluatin
solid waste, physical/chemical methods. (SW-846); Washington, 0.C.
April.

U.S. Environmental Protection Agency. 1986. Methods for determination of
organic compounds in finished drinking water and raw source water.
Cincinnati, OH, March.

*Guidelines Establishing Test Procedures for the Analysis of Pollutants Under
the Clean Water Act,” 40 CFR, Part 136; Federal Register, Vol. 49,
No. 209.

American Public Health Association, American Water Works Association, Water
Polliution Control Federation. 1985. Standard methods for the
exa?:nation of water and wastewater, 16th edition. wWashington, O.C.,
April,

Current EPA Contract Laboratory Program (CLP) protocols for the analysis of

grganic and inorganic hazardous substances including chlorinated dioxins and
yrans.

ZyEnseco
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Results, which includes: all observations trom definitive tests and
the measured concentration of test material.

References.

Appendices:

A.

Raw data, which includes: all biological observations and water
quality measurements, all analytical data (TSS, hardness, TOC)
and chain-of-custody forms for all samples sent elsewhere for
analysis. "

Certification of good laboratory practices signed the study
director and quality assurance personnel. The certification will
include lab notebook numbers and pages, names of laboratory
personnel who performed the test, and the location and the
time period for data archiving.

A minimum of two photographs of each aquarium, one taken at
the first day of exposure and one taken on the last day of
exposure. Additional photographs of the overall flow-through
system, sediments and capping matecrial prior to their
introduction to the aquaria, and any other pertinent items would
be helptul.

A6
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aeration be required, an air sparge will be placed in the center of the
water column and a single bubble rate be used.

At the end of the ten day test, all organisms will be transierred to
identical tanks containing only flow-through water for a two-day depuration
period. Organisms from respective tanks will be kept together, i.e., the
12 aquaria will be transferred to 12 aquaria.

When the two day period is over, each species will be frozen separately
as a tank composite for chemical analyses. Two composite samples of
each species will be collected from the three tanks designated above for
QA/QC analyses. The composite samples (a total of 30) will be
appropriately labelled and packaged. All samples will be shipped by
overnight carrier, Monday through Thursday, to:

Hazleton Laboratories

5§15 Science Drive

University of Wisconsin Research Park

Madison, Wisconsin 53711

Hazleton will perform PCB and lipid analysis on each sample.

WATER CHEMISTRY:

Dissolved oxygen, pH, specific conductivity, flow rate, total suspended
solids (TSS), and temperature will be measured initially and at 24-hour
intervals in each test chamber. All such tests will be performed on site
at Enseco-Marblehead. Temperature in one control exposure vessel and
the environmental chamber will be continuously recorded.

QUALITY ASSURANCE:

This study will be conducted in accordance with Good Laboratory Practice
Standards. All phases of the program conducted at Marblehead will be
inspected by Enseco’'s quality assurance personnel.

REPORT:

The linal report submitted at the conclusion of the study will include, but
not be limited to, the following items:

1. Summary, which inciudes: sponsor name, title and description of
test, study number, description of test material, test date, a
description of the test organism, water, and results of the test.

2. Methods and Materials, which includes: protocol, test dates, a
description of test methods and any deviation from the protocol,
description ol the stock preparation procedures, identilication and
source of test organisms, loading rate. descriplion of culture
conditions, description of dilution water, and a description of the
analytical technique.



Environmental Chamber: A Harris Environmental Systems walk-in
environmental chamber will be used to keep the temperature at a
constant 20x 0.5°C. The incoming water will also be kept at 20=x
0.5°C. - :

TEST PROCEDURE:

The test will be performed under flow-through conditions (100 mi/min)
with 60 L of water and the following exposure regimen:

Capping Sediment Number
Thickness _Ibhickness of Aquaria
(o }d 6° 3
4* 6* 3
8 6* 3
4 0 3
Total 12

Before placing the PCB-contaminated sediment into all aquaria (excluding
the control tanks), it will be inspected. Large organisms and predatory
species will be removed by forceps. The sediment will be visually
characterized regarding color, texture, presence of macrophytes, organic

- material, and odor. Three sub-samples of sediment will be collected and

analyzed for Total Organic Carbon (TOC). All containers of the
sediments will be mixed together to form a homogeneous mixture. It will
then be carefully placed in each aquaria (except controls), leveled out,
and the capping material of varying thicknesses placed on top in such
a manner as to minimize intermixing of the two layers. Sixty (60) liters
of water (described above) will then be carefully added to each aquarium
so as to minimize disturbance of the sediment and/or material cap. The
aquaria will then be allowed to settle for a minimum of 48 hours beiore
the addition of test organisms. Water in each aquarium shaill be gently
aerated during this time period to allow for dissipation of potentially
toxic ammonia levels from the sediments. Ammonia concentrations will
be monitored to ensure that ammonia is below levels toxic to either the
minnows or the clams. If needed, the aquaria will be aerated beyond
48-hours to reduce ammonia toxicity to acceptable leveis.

Ten (10) mature fathead minnows and approximately 30 Asiatic clams will
then be placed in each aquarium. An additional 10 minnows and 30
clams will be placed in three aquaria to allow for QA/QC analysis.
These aquaria, and the associated analyses, are as follows:

1. Cap control (4° cap, no sediment) Matrix Spike
2. Thin cap (4° cap, 6" sediment) Duplicate
3. Thick cap (8° cap, 6° sediment) Duplicate

Neither organism will be fed during the test.

Water tlow rate, temperature, hardness, dissolved oxygen, and suspended
solids will be measured daily during the ten day test. Should additional

A-4
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Capping Material: Capping material will also be supplied by the
sponsor, and all necessary analyses of this material will be the

responsibility of the sponsor. The quantity used per aquarium will vary
from 0° to 8°, with a total required volume of approximately 70 gallons.
This material will be used in the test as the cap over the bottom
contaminated sediment layer. There is no need to mix this material prior
to its use.

After placing the capping material in the aquaria, ENSECO personnel will
collect samples of this material from each aquarium. These 9 samples
are also to be shipped to Hazleton Laboratories for compositing (in
groups of 3), and analysis of the composites..

TEST ORGANISMS:

Mature fathead minnows (Pimephales promelas) (3-4g each) will be
cultured at Enseco's Marblehead facility. They will be maintained at test
conditions under flow-through or recirculating water for 7-10 days and will
be fed a commercial fish food. A total of 150 fish will be required for
the exposure study. An additional 10 tish will be required tor pre-
exposure analysis. A specific lot of fish will not be used if >3%
mortality occurs during the 48 hours before test initiation.

The freshwater Asiatic clam, Corbicula fuluminea, will be purchased from
a commercial supplier and acclimated to test conditions for 7-10 days
at Enseco's Marblehead tacility. The clams will be fed the- alga,
Chlorella, or equivalent, during acclimation. Approximately 450 clams will
be required for testing assuming that each clam yields a minimum of 1
gram of tissue for analysis. An additional 30 will be required for a
pre-exposure analysis. A specific lot of clams will not be used if >3%
mortality occurs during the 48 hours before test initiation. Documentation
of culture conditions and test organisms will be provided.

Respresentative samples of both the minnows and the clams will be
analyzed well in advance of the 10-day exposure to ensure that the test
organisms are relatively free of PCB contamination.

WATER:

Dechlorinated, filtered tap water will be used for the test. The pH will
be adjusted to between 7.5 and 8.5 and the hardness adjusted to
approximately 300 mg/L as CaCO,. Aeration will be performed prior to
addition to each aquarium.

EQUIPMENT:
Aquaria: Aquaria will be constructed similar to those used in Brannon
et al (1987). Each will have approximate dimensions (in inches) of
18Wx18Lx32H. Each will be constructed of glass, with a minimum
exposure of silicone aquarium adhesive. Incoming water will be

introduced at mid-volume with overflow at the top of the waler column.

A-3



EXPERIMENTAL PROTOCOL
FOR SEDIMENT CAPPING STUDY

TITLE:

Bioaccumulation in fathead minnows (Pimephales promelas) and the Asiatic
clam (Corbicula fuluminea) of PCBs from capped and non-capped PCB-
contaminated sediments in a freshwater environment.

QBJECTIVE:

To determine the eifect of capping PCB-contaminated sediments on
bioaccumulation in minnows and clams under flow-through conditions.

TESTI Y.

Enseco - Marblehead

Doaks Lane at Little Harbor
Marblehead, MA 01945
(617) 639-2695

PERSONNEL:
Study Administrator: Jay McKay
lQAIQ(.;, Manader: ' Terry L. Batchelder
Laboratory Manager: Katie Holmes
REI;E ENCES:
Brannon, J.M., Hoeppel, R.E., and Gunnison, D. (1987). ‘Capping
Contaminated Dredged Material,* Marine Pollution Bulletin.

18(4):175-179.

Mac, M.J., Edsall, C.C., Hesselberg, R.S., and Sayers Jr. R.E. (1984).
‘Flow-Through Bioassay for Measuring Bioaccumulation of Toxic
Substances from Sediment.* EPA-905/3-84-007.

TEST MATERIALS:

Sediment: PCB-contaminated sediment will be supplied by the sponsor,
and all necessary analyses of the sediment itself will be the
responsibility of the sponsor. The quantity used per aquarium will vary
from 0° to 6°, with a total required volume of approximately 80 gallons.
The material will be used in the test as the bottom sediment layer.

There is no need to mix this material prior to its use.
Atlter placing sediments in the aquaria, ENSECO personnel will collect

sediment samples from each aquarium containing sediments. These 9
samples are to be shipped to Hazleton Laboratories tor PCB analysis.

A-2
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Appendix




VI. DEVIATIONS

1. Due to a laboratory error, only one TOC sediment sample was analyzed instead
of the three stated in the protocol.

2. Due to space constraints in the environmental chamber, clear pictures of

individual tanks could not be taken. Pictures of entire system and of all
accessible tanks are included in the Addendum.

15
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V. REFERENCES

Brannon, J.M., Hoeppel, R.E. and Gunnison, D., 1987. Capping Contaminated
Dredged Material. Marine Pollution Bulletin, Volume 18, No. 4, pp.

175-179.

CRC Standard Mathematical Tables. Twelth Edition. The Chemical Rubber
Publishing Company, 1959.

Standard Methods for the Examination of Water and Wastewater, 17th Edition,
American Public Health Association, 1989.
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Table 4. Statistical analysis of C. fluminea tissue data

Step 1. f fnea Ti

Concentration of Aroclor 1242 (ug/kg)

Capping Material Thick Thin -
Control cap cap Sediment
Replicate
A 42 110 770 4,500
B 44 110 470 5,700
c 160 100 150 2,900
Mean X 82.0 106.7 463.3 5366.7
Step 2. Parametric One-Way Analysis of Variance (ANQVA) of Data
Source’ of Mean
Yariation df Sum of Squares Square Efcal}
Among t-1 =3 5.99 x 107 2.00 x 107 118.55 * (signif-
. icant)
Within t(r-1) = 8 1.35 x 106 1.69 x 106 -
Total  tr-1 =11 6.13 x 107.
as compared to F(tab) = 4.07 for 95% confidence level
Step 3. Reproduction Data with Dunnett’'s Test
Comparison Ilcal) I(tab)
Capping material vs. Thick Cap -0.07 2.42 ns (not signif-
Capping material vs. Thin Cap -1.14 2.42 ns icant)
Capping material vs. Sediment -15.77 2.42 *

13
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Table 3. Statistical analysis of P. promelas tissue data
Step 1. rocl rom issue
Concentration of Aroclor 1242 (ug/kg)
Capping Material Thick Thin -
Control cap cap Sediment
Replicate
A 180 400 1,600 7,700
B 230 530 280 18,000
c 140 230 290 7,500
Mean, X 183.3 386.7 723.3 11,066.7
Step 2. Parametric QOne-Way Analysis of Variance (ANOVA) of Data
Source of ' Mean
Yariation df sum of Squares Sguare Elcal)
Among t-1 =3 2.55 x 108 8.50 x 107 9.27 * (signif-
) ) icant)
Within t(r-1) =8 = 7.33 x 107 9.17 x 106
Total  tr-1 =11 3.28 x 108
as compared to F(tab) = 4.07 for 95% confidence level
Step 3. Reproduction Data with Dunrett's Test
Comparison I(cal) I(tab)
Capping material vs. Thick Cap -0.08 2.42 ns (not signif-
Capping material vs. Thin Cap -0.22 2.42 ns icant) .
Capping material vs. Sediment -4.40 2.42 *

12



Table 2. (Continued)

Date Tank [(ma/1) Date Tank {ma/1)
2/27/90 1A 28 2/28/90 1A 39
8 38 B 41
C 39 C 40
2 A <5 2 A <5
8 <5 B8 <5
c <5 C <5
3 A <5 3A <5
8 <5 B <5
C <S C <5
4 A <5 4 A <5
B <5 B <5
c _<5 ¢ <5
3/1/90 1A 33 3/2/90 1A 30
B 6% 8 48
C 27 C 54
2 A 7 "2 A <5
B <5 B <5
c <§ c <5
3A <5 3A <5
B <5 B <5
c <5 C <5
4 A <5 4 A <5
B <S5 B <5
c <5 c <5
3/3/90 1A 37
B 63
c 31
2 A 6
8 <5
C 5
3A <5
B <5
C <5
4 A <S5
8 <5
C <5

11
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Table 2. Results of Total Suspended Solids analysis performed on water samples
taken daily from each test vessel. All analyses completed at Enseco Marblehead.

Total Suspended Solids
Date Tank {ma/1) Date Jank {ma/])
2/21/90 1A 9 2/22/90 1A 97
B 9 8 88
c 5 C 104
2 A 7 2 A 18
B <5 8 <5
C <5 C 5
3A <5 3A <5
B <5 B <S5 '
C <5 C <5
4 A <5 4 A 6
B <5 B <5
_C <5 L <5
2/23/90 1A 51 12/24/90 1A 91
B 80 B 87
o 52 C 83
2 A <5 2 A <5
B <5 B <5
C <5 C <5
3A <5 3A <5
B <8 B <5
c <5 C <5
4 A <5 4 A <5
B <5 B <5
C <5 c <5
2/25/90 1A 37 2/26/90 1A 38
B 52 B8 67
C 32 C 25
2 A <5 2 A 8
8 <5 B <5
C <5 C <5
3A <5 3A <5
B <5 B8 <5
C <5 C <5
4 A <8 4 A <5
B <5 B <5
C <5 C <5

10



Table 1. Concluded

CORMNG Compor

Ammonia Concentration (ppm)

— e~

Repli- Day Day ODay Oay Day Oay Day Day Oay Day Day
TANK # cate 0 1 2 3 4 5 6 7 8 9 10
4 A 0.1 0.0 -- 0.1 -- 0.0 -- 0.2 -- 0.2 --
(Cap) B 0.1 0.0 -- 0.1 -- 0.0 -- 0.1 -- 0.1 --

C 0.1 0.0 -- 0.1 -- 0.0 .- 0.1 -- C.1 --
3 A 0.1 0.0 -- 0.1 -- 0.0 -- 0.2 -- 0.1 .-
(Thick) B 0.1 0.0 -- 0.1 -- 0.0 -- 0.1 -- 0.1 --

c 0.1 0.0 -- 0.1 -- 0.0 -- 0.1 -- 0.1 --
2 A 0.1 0.0 -- 0.1 -- 0.1 -- 0.1 -- 0.1 --
(Thin) B 0.1 0.0 --- 0.1 -- 0.1 -- 0.1 -- 0.1 --

C 0.1 0.0 -- 0.1 -- .0.0 -- 0.1 -- 0.1 --
1 A 0.3 0.1 -- 0.2 -- 0.1 -- 0.2 -- 0.1 --
(Sedi- B 0.4 0.1 -- 0.2 -- 0.4 -- 0.3 -- 0.1 --
ment) C 0.4 0.1_ -- 0.3 -- 0.1 -- 0.2 -- 0.1 --

r 1 w - 3/4/90
Hardness (mg/1)

2/20 2721  2/22  2/23 2726 2721 2/28 3/1 372 373 3/4
306 290 302 314 298 294 306 300 300 300 286




Table 1. (Continued)
Flow Rate (ml/min)

Repli- Day Day Day Day Day Day ODay Day Day Oay Day
TANK # cate 0 1 2 3 4 5 6 7 8 9 10
4 A 110 99 98 107 106 98 110 94 100 102 106
(Cap) 8 93 96 100 94 100 94 92 108 90 90 97

c 100 92 96 99 97 106 104 110 98 108 94
3 A 106 94 110 100 96 100 94 106 92 108 100
(Thick) B 97 98 96 103 99 104 102 108 102 104 103

c 99 90 92 96 103 96 110 102 100 106 103
2 A 103 90 108 99 101 110 102 98 92 94 97
(Thin) B 109 100 110 109 100 .102 100 96 110 92 94 Nt

o 110 91 100 107 99 102 92 90 94 108 106
1 A 97 108 108 100 104 102 104 102 98 98 104
(Sedi- B8 96 98 90 109 109 98 96 100 96 104 101
ment) C 100 110 90 93 - 108 98 100 100 90 90 107

NUMBER OF FISH SURVIVINGT

Repli- Day Day Day ODay Day Oay Day ODay Oay Day Day
TANK # cate 0 1 2 3 4 5 6 7 8 9 10
4 A 200 20 20 20 20 20 20 20 20 20 20
(Cap) B 10 10 10 10 10 10 10 10 10 10 10

C 10 10 10 10 10 10 10 10 10 10 10
3 A 20b 20 20 20 20 20 20 20 20 20 20
(Thick) 8 10 10 10 10 10 10 10 10 10 10 10

o 10 10 10 10 10 10 10 10 10 10 10
2 A 200 20 20 20 20 20 20 20 20 20 20
(Thin) B 10 10 10 10 10 10 10 10 10 10 10

C 10 10 10 10 10 10 10 10 10 10 10
1 A 10 10 10 10 10 10 10 10 10 10 10
(Sedi- B 10 10 10 10 10 10 10 10 10 10 10
ment) C 10 10 10 10 10 10 10 10 10 10 10
3 Clams burrowed below sediment surface and could not be counted during the test

Final counts on day 10 indicated that all clams, except 1 in tank 3C, were alive.

b Extra

8

organisms added per replicate to allow for QA/QC tissue analysis
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Table 1. (Continued)
— Conductivity (umho/cm)

Repli- Day Oay Oay Day Day Oay Day ODay ODay Day Day

TANK # cate 0 1 2 3 4 5 6 - 7 8 9 10
4 A 973 985 978 976 970 980 981 972 993 997 972
(Cap) B 961 957 959 967 964 977 980 972 971 992 976
C 967 953 959 965 967 983 982 974 994 994 973
3 A 976 960 961 969 973 977 981 981 994 998 976
(Thick) B 969 953 959 959 971 979 980 976 994 993 975
c 974 944 960 964 967 976 980 971 992 989 978

2 A 967 946 962 965 963 . 991 98 978 993 995 974
(Thin) B 965 977 973 965 965 987 983 985 994 999 976
C 971 947 960 963 961 979 984 979 988 996 975

1 A 974 955 963 959 962 984 988 977 992 996 979
(Sedi- B 972 960 960 961 965 991 987 978 995 -999 98l
ment) C 974 957 958 964 960 979 983 979 993 995 978

Temperature ('C)

Repli- Day ©Oay Oay Day Oay Oay Day Day Oay Oay DOay

TANK # cate 0 1 2 3 4 5 6 7 8 9 10
4 A 20.3 19.7 20.4 19.9 20.3 19.6 19.5 19.9 19.9 19.7 20.2
(Cap) B 20.1 19.8 20.2 20.0 20.4 19.7 19.8 20.0 20.1 20.2 20.4
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Parameters measured during solid phase portion of Enseco Marblehead

study number 91684.3
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IV. RESULTS

Table 1 contains the data from the 10-day solid phase portion of the
study. Due to laboratory error only one TOC sediment sample was analyzed.
The TOC of the harbor river sediment was 13,500 mg/kg. Associated data and
QA/QC are included in Appendix B. A summary of results of chemical analyses
of tissues of organisms exposed to sediment (6" sediment, no cap), thin cap
(4"cap, 6" sediment), thick cap (8" cap, 6" sediment), and capping material
control (4" cap, no sediment) are presented in Appendix B. Also in Appendix
B are results of sediment and capping material PCB analyses run prior to test
initiation. All PCB analyses were conducted by Hazleton Laboratories of
Madison, Wisconsin.

While neither the contaminated sediment nor the capping material proved
to be acutely toxic (all organisms, except 1 clam in tank 3C, survived the
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10 day exposure), mean concentrations of Aroclor 1242 were elevated in

organisms in the thick cap, thin cap, and sediment exposures when compared to
the capping material control. Statistically significant differences in
bioaccumulation of PCBs in P. promelas and C. fluminea were noted only in
tanks with no capping material over the contaminated sediments. An analysis
of variance (ANOVA) completed with P. promelas and C. fluminea data may be
found in Tables 3 and 4 respectively.



“than 3% mortality occurred in either organism lot during the acclimation
period. Organisms were not fed during the test. An additional ten P.
promelas and 30 C. fluminea were placed in three aquaria to allow for QA/QC
analysis. These aquaria, and the associated analysis, are as follows:

1. Cap Control (4° cap, no sediment) Matrix spike
2. Thin Cap (4 " cap, 6" sediment) Duplicate Analysis

3. Thick Cap (8" cap, 6" sediment) Duplicate Analysis

Water flow rate, temperature, pH, dissolved oxygen, conductivity, number
of fish surviving (clams were not counted, as most had burrowed into the
solidwaste), and total suspended solids were monitored on Day 0 and at
24-hour intervals in each test chamber. Due to initially elevated levels of
ammonia in sediment tanks, ammonia concentrations were measured every 48
hours. Aeration of test tanks was initiated at 7 hours due to falling
dissolved oxygen concentrations. Aeration was performed at a single bubble
rate mid-column ‘to minimize sediment disturbance.

At the end of the 10-day test, March 3, 1990, organisms were carefully
removed and transferred to all glass aquaria containing f1ow-through water
similar to that used during the exposure period. Organisms from respective
tanks were kept together. After two days of depuration, each species from
each tank was placed in an acetone rinsed foil packet and frozen prior to
shipment by overnight courier to Hazleton Laboratories of Madison, Wisconsin,
for tissue analysis.



Care was taken to minimize the mixing of the two layers of materials
during addition to the test tanks. Sediment was added and smoothed out prior
to the careful addition of capping material. Location of the tanks within
the chamber was randomized according to CRC Standard Mathematical Tables
(1959), p. 241, Column 7. Appropriate subsampling of sediment and capping
material for total organic carbon (TOC) and PCB analysis was conducted by
Enseco personnel at this time.

Sixty liters of aerated, dechldrinated, tap water adjusted to a hardness
of 300 mg/1 as CaCO3, a pH of 7.5-8.5, and a temperature of 20 + 0.5°C, were
then slowly added to each aquarium. Hardness was adjusted as described in
Table 801.1 of Standard Methods for the Examination of Water and Wastewater
(1989). Water was introduced horizontally at mid-column and overflow was at
the top of the water column. Once filled to the desired level, tanks were
gently aerated at mid-column and allowed to settle for 48 hours. The
settling period was lengthened due to elevated ammonia levels. Because of
continued high concentrations of ammonia (>1.0 ppm) in test tanks, aeration
was increased on February 15, 1990. Care was taken not to disturb sediment.
On February 17, 1990, water flow was initiated at 100 ml/min. in an attempt
to decrease ammonia concentrations to acceptable levels. On February 21,
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1990 ammonia levels in all test vessels fell below 1 ppm and ten fathead

minnows, Pimephales promelas, and 30 Asiatic clams, Corbicula fluminea, were
added to each tank.

Organisms employed in the 10-day bioaccumulation phase of the study were
acclimated at 20 + 0.5°C at a hardness of 300 mg/1 (+ 5%) for a minimum of 10
days prior to use. Mature P. promelas (approximately 3-4 g each) were
cultured at Enseco Marblehead and fed a diet of PCB-free commercial fish
food. Results of PCB analysis performed on the fish food may be found in
Appendix B. C. fluminea were purchased from a commercial supplier in
California and fed a diet of the freshwater alga Selenastrum capricornutum
during the acclimation period. Representative samples of both organisms were
analyzed prior to testing to ensure that they were relatively free of PCB
contamination. Results of these analyses may be found in Appendix B. Less



II1. METHODS AND MATERIALS

Uncontaminated outer harbor sediment and polychlorinated biphenyl (PCB)
contaminated harbor river sediment were delivered to §nseco Marblehead by
Clean Harbors of Kingston, Inc., on January 9, 1990. Upon arrival, the
sediments were logged-in, assigned Enseco project number 91684 and placed in
a walk-in refrigerator at 2-4°C until use. The protocol testing procedures
are outlined in Appendix A.

Sediment bioassay testing was initiated on February 11, 1990, and was
" carried out in a Harris Environmental Chamber at 20 + 0.5°C. Contaminated
harbor river sediment was visually characterized as smooth and dark brown
with small amounts of organic matter (leaves and small sticks) and trash (one
plastic bag, some aluminum foil). The sediment had a hydrogen sulfide/manure
odor and appeared to be homogeneous. No macrophytes were found. The capping
material (outer harbor sediment) was characterized as tan to light brown in
color, having a sandy texture with no macrophytes or odors present. It was
noted that the unlined 55 gallon drum containing the reference material, had
started to rust. All water and the top 2-3" of material was removed from the
surface of the sediment and an effort was made -not to use reference material
in contact with the side of the drum. A picture of the drum may be found in
the addendum. Sediment and capping material were carefully added to all
glass aquaria whose structure was similar to those described in Brannon et
al. (1987) (approximate dimensions 18"W x 18"W x 36" H). The tanks contained
the following thicknesses of capping and sediment material:

Tank 1 A
B > 6" Sediment (sediment)
c

Tank 2 A
B > 6" Sediment, 4" Cap (thin cap)
c

Tank 3 A
B > 6" Sediment, 8" Cap (thick cap)
C

Tank 4 A
B > 4" Cap, no Sediment (cap control)
c



11.  INTRODUCTION

The ability of uncontaminated capping material of two different
thicknesses to reduce and/or eliminate the bioaccumulation of polychlorinated
biphenyls (PCBs) from contaminated sediment in the tissue of the fathead
minnow, Pimephales promelas, and the Asiatic clam, Corpicula fluminea, is
evaluated in this study.

This report consists of five principal sections in addition to this
Introduction. The first section, which precedes this Introduction, is a
summary of the study. Section III reviews the methods and materials employed
in the toxicological investigation and Section IV presents important results
of the investigation. The fourth section contains references cited in the
report, and the final is a list of deviations from the protocol.

This report also contains five appendices. The first appendix coﬁtains
a copy of the test protocol. The second appéndix presents all analytical
resulits from tissue, sediment, and fish food analyses. The third includes
all chain of custody records associated with the samples and the fourth is a
quality assurance certification. An addendum contains photographs of the
test in progress.



The ability of uncontaminated capping material (outer harbor sediment)
of two different thicknesses to reduce and/or eliminate the bioaccumulation
of polychlorinated biphenyls (PCBs) from contaminated sediments (harbor river
sediment) in the tissue of the fathead minnow, Pimephales promelas, and the
Asiatic clam, Corbicula fluminea, is evaluated in this study. Enseco’s
aquatic toxicology laboratory in Marblehead, Massachusetts, was contracted by
Blasland & Bouck Engineers, P.C. to perform the bicassay testing portion of
the study entitled, “Bioaccumulation of PCBs in Fathead Minnows,Pimephales
promelas, and Asiatic Clams, Corbicula fluminea, from Capped and Non-capped
PCB Contaminated Sediments in a Freshwater Environment.” The Enseco
Marblehead project number assigned to the study was 91684. Testing was
carried out during February 11, 1990 - March 3, 1990. Water used in the
evaluation was aerated, dechlorinated, tap water adjusted to a hardness of
300 mg/1 as CaC03, a pH of 7.5-8.5, and a temperature.of 20 +.0.5° C.

While neither the contaminated sediment or the capping material proved
to be acutely toxic (at least 98% organism survived in all test chambers),
statistical differences in bioaccumulation of PCBs was noted in both test
species. Specifically, P. promelas and C. fluminea held in tanks with no
capping material over contaminated sediments accumulated significantly higher
amounts of Aroclor-1242 than did organisms in tanks where capping material
was present.
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B.ES.T.2® BENCH-SCALE TREATABILITY
FINAL TEST REPORT

Blasland & Bouck Engineers
Sheboygan River and Harbor Site

I. INTRODUCTION
SUMMARY
A bench-scale treatability test of the B.E.S.T. solvent extraction process was conducted on a sediment

sample containing polychlorinated biphenyls (PCBs) from the Sheboygan River and Harbor site. A
summary of the bench-scale treatability test results follows:

BENCH-SCALE TREATABILITY TESTS RESULTS

Feed PCB Product Solids PCB Removal
Content, mg/kg PCB Content, mg/kg Efficiency, %
(dry basis) (dry basis)
170 0.7 99.6

As can be seen from the data above, the PCB residual of the treated solids (Product Solids) was
0.7 mg/kg, yielding a PCB removal efficiency of 99.6%. In addition, the treated solids readily passed
the TCLP Toxicity Test for the leaching of metals.

RESOURCES CONSERVATION COMPANY (RCC) BACKGROUND

Resources Conservation Company (RCC), established in 1971, is a multi-discipline engineering
service that specializes in the design of hazardous waste and wastewater treatment systems. RCCis a
wholly owned subsidiary of the Halliburton Company whose headquarters are in Dallas, Texas.
RCC’s main office is located in Bellevue, Washington. RCC'’s treatability laboratory is located near
the main office. RCC has a staff of over 85 personnel.

SSTRER Page |
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THE B.E.S.T. SOLVENT EXTRACTION PROCESS

The B.E.S.T. process is a patented solvent extraction technology using triethylamine as the solvent.
Triethylamine is an aliphatic amine that is produced by reacting ethyl alcohol and ammonia.

Tricthylamine is an excellent solvent for treating hazardous wastes because it exhibits several
characteristics that enhance its use in the solvent extraction system. These characteristics include:

* A high vapor pressure; therefore, the solvent can be easily recovered from the extract
solution (oil, water, and solvent) via steam stripping.

. Formation of a low boiling temperature azeotrope with water, allowing the solvent to be
recovered from the oil to very low residual levels (typically less than 100 ppm).

) A low heat of vaporization (1/7 of water), allowing solvent to be recovered from the
treated solids with very low energy input.

. Triethylamine is alkaline (pH=10); therefore, some heavy metals are converted to the
hydroxide form, precipitate and exit the system with the treated solids.

e  Triethylamine readily biodegrades. Data available in EPA document EPA Data ORD
USEPA Washington, D.C. 20460, Feb. 1983 (reprint) Manual, Volume 1 600/2-82-001a,
shows that a level of 200 ppm triethylamine in water was degraded completely within 11
hours by the common soil bacteria aerobacter.

A block diagram of the B.E.S.T. process is presented in Figure 1. The first extraction of the feed is
conducted at low temperatures (about 40 degrees F). At this temperature, tricthylamine is soluble
with water. Therefore, the extract solution contains most of the water in the feed sample. If the first
extract solution contains sufficient water to allow a phase separation of the solvent and water, the
extract is heated to a temperature above the miscibility limit (130 degrees F). At this temperature, the
extract solution separates into two distinct phases, a solvent/oil phase and a water phase. The two
phases are separated by gravity and decanted. The extract solution from subsequent stages is
combined with the decanted solvent/oil phase from the first extraction stage. The solvent is recovered
by steam stripping and evaporation.

Triethylamine is removed from the treated solids by indirect steam heating. A small amount of steam
may be added directly to the dryer vessel to provide the water required to form the low boiling
temperature azeotrope. Residual solvent remaining in the treated solids biodegrades readily, allowing
the treated solids to be used as backfill at the site in some cases.

The B.E.S.T. process operates near ambient pressure and temperature and at an alkaline pH.
Temperatures of the liquid streams within the the unit vary from about 40 to 170 degrees F, and
elevated pressures are not required. This gives the B.E.S.T. process the advantage that it can use
standard off-the-shelf processing equipment.
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EQUIPMENT DESCRIPTION

RCC proposes using a B.E.S.T. Model 615 unit to treat the PCB-containing material at this site. The
B.E.S.T. Model 615 unit has a design capacity of approximately 200-300 tons of feed per day. A
flow schematic for the B.E.S.T. Model 615 is presented in Figure 2.

The B.E.S.T. Model 615 uses an extractor/dryer vessel 1o extract and dry the PCB-containing
materials. The extractor/dryer is a horizontal, steam-jacketed vessel that allows for solvent
contacting, mixing, solids/solvent separation, solids drying, and solids conditioning in one vessel.
The extractor/dryer vessel is an off-the-shelf assembly that has a long history of reliable performance
in a wide range of process industry applications.

PCB-containing materials are excavated from the site and screened to one inch maximum dimension.
The screened material is then loaded into top-loading, bottom discharge hoppers. An overhead crane
facilitates the positioning and lowering of the loaded hopper onto the loading port of the
extractor/dryer unit. The flow of material through the extractor/dryer system is shown in Figure 3.
Treated solids are discharged into hoppers and transpornted to a holding area.

Figure 4 provides the standard Site Plan for RCC’s B.E.S.T. Model 615.

AIR EMISSIONS AND ABATEMENT

The B.E.S.T. process uses one vent to the atmosphere. The vent provides pressure equalization for
the nitrogen blanketing system and a purge for noncondensible gases from process condensers. RCC
uses a refrigerated condenser and an auxiliary water scrubber system to reduce solvent emissions from
the vent.

During a performance test in February 1987 at the General Refining Superfund Site cleanup, a third

party reported the following emissioris from the B.E.S.T. process vent at a time when the auxiliary
water scrubber was not in operation:

Emission Rate, lb/hr

Benzene 0.00114
Mercury < 0.000000043
Toluene 0.000614
Triethylamine 0.0954
Xylene 0.000884

RCC expects air emissions from future operations to be lower than these results. The use of the
auxiliary water scrubber will lower the triethylamine release rate even further. RCC now utilizes
activated carbon filters on the single vent line to achieve zero emissions of triethylamine.
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BENCH-SCALE TREATABILITY TEST DATA CORRELATION TO FULL-SCALE
PERFORMANCE

In order to evaluate each potential application for the B.E.S.T. process, RCC has developed a low cost
bench-scale treatability test protocol that provides data that closely simulates full-scale system
performance. The bench-scale treatability test data allows RCC to evaluate the feasibility of the
process on a particular sample and to estimate treatment COStS.

The reliability of the bench-scale treatability tests to predict full-scale performance has been verified
by the US EPA report Evaluation of the B.E.S.T. Solvent Extraction Sludge Treatment Technology -
Twenty-Four Hour Test, by Enviresponse, Inc., under EPA Contract 68-03-3255. A quote from this
report evaluating the B.E.S.T. process states:

"Resources Conservation Company has conducted many laboratory tests and developed
correlations to which data from full-scale operations, such as the General Refining site,
can be compared.”
Figures 5 and 6 present data from two separate bench-scale treatability tests and full-scale operating
performance data at the General Refining, Inc., Superfund site, as collected by an EPA contractor.

This data demonstrates a close correlation between bench-scale treatability test data and full-scale
operating data.

Bench-scale treatability testing provides valuable information about the use of the B.E.S.T. process at
full-scale including:

e  The PCB removal efficiency from the sample.
e  Solids separation requirements for full-scale operation.
e  The separation efficiency of water from the water/solvent/oil solution by decantation.

e  General information on the partitioning of metals and organic compounds in the oil,
water, and solids products.

e  Full-scale operating parameters 10 develop treatment cOsts.

SS/BF6 Page &



GENERAL REFINING SITE

CC Resources

R Conservation

Company PCB CONCENTRATIONS IN RAW SLUDGE & PRODUCT FRACTIONS
(ppm)

LAB SCALE TESTING (1986) FULL SCALE PROCESSING
TEST "B" FEB. 26-27, 1987

TEST "A"
RAW SLUDGE (DRY BASIS) mgkg 14. 12, 13.5
PRODUCT SOLIDS mg/kg * 0.02 0.14 <0.13
PRODUCT WATER mg/L <0.01 <0.01 <0.005
%EXTRACTION EFFICIENCY 99.9 98.8 >99.0

* Dry Basis
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. COMPARISON OF BENCH SCALE TO FULL SCALE
RCC::w PHASE SEPARATION PERFORMANCE

Conservation

Company FOR
GENERAL REFINING SITE SLUDGE

Bench Scale Full Scale
Raw Sludge Separated Phase Fractions Raw Sludge Separated Phase Fractions
oil Water  Solids ol Water  Solids
Oll % 36 >97. 017 57 7 99. 0.0033 0.81
Water % 56 . N/A <1.0 66 0.88 >99. <0.5
Solids % 8 ¢ N/A >94, 7 * 0.81 >98.

N/A Not Avaliable
‘ BS&W = 2.8%

PLIC/AGA
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I1. BENCH-SCALE TREATABILITY TESTING

OBJECTIVES

Resources Conservation Company (RCC) has conducted a bench-scale treatability test on the
Sheboygan River PCB-containing sediment sample. The primary objective of this test was to
determine the feasibility and cost effectiveness of the B.E.S.T. solvent extraction process for treating
the raw sediment, specifically:

Determine effectiveness of the B.E.S.T. process for treating PCB-containing sediments
from the site, including the PCB removal efficiency.

Determine materials handling and other equipment needs for each sediment tested.

Develop data to project process operating conditions for full-scale treatment, as well as
estimate full-scale treatment costs.

BENCH-SCALE TREATABILITY TEST DOCUMENTATION

The documentation of the testing can be separated into three distinct categories. The following
summarizes the procedures used for each step of the treatability process:

SS/BFé

1.

When the sample was received in the laboratory, the shipment was checked for
correctness of accompanying paper work, including Chain of Custody. The information
was recorded both in a hardbound sampie logbook and on a computer system that has
been specifically designed by RCC for use in tracking samples. The sample was issued a
discrete laboratory sample number, and a test request form was completed. The sample
was kept in a refrigerator under controlled and documented temperature prior to any lab
analysis or the treatability study. Chain of Custody records and other information
received with the sample are kept as par of the project file.

All records and observations taken during the bench-scale treatability testing were
recorded in laboratory notebooks. The laboratory notebooks are the property of RCC,
and each analyst and engineer has been issued a notebook. The notebooks are retained by
RCC as permanent record of raw data collection.

Samples that were collected during the bench-scale test, including samples intemal to the
process, were submitted to the RCC analytical chemistry laboratory for further analysis.
Each sample collected was issued a discrete laboratory number. An analysis request form
was completed. The samples were analyzed in accordance with RCC’s Laboratory
Quality Management Plan and reviewed for correctness prior to issuance. A file is
maintained to permanently store the accumulated test results from completion of the
analytical testing.

Page 11
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SAMPLE PREPARATION

The PCB-containing sample from the Sheboygan River and Harbor Site arrived at RCC'’s laboratory
in December, 1991. The sample was labeled BS-2. The sample was a wet, gray-colored mud with
very little debris present, and had a strong sulfur odor.

The feed was screened using standard Tyler sieves to remove debris and to homogenize the sample.
Very litte debris was removed. Results of the screen analysis were as follows:

Sample Screening

< 1/4 inch > linch
>97 % none

Bench-scale testing requires material greater than 1/4 inch be removed. Full-scale processing requires
that the feeds be screened to remove only material greater than 1 inch in diameter.

FEED COMPOSITIONAL ANALYSIS

The feed was analyzed for percent oil, water, solids, PCBs, and metals per the following methods:

. The oil & grease content was determined as per Standard Methods for the Examination
of Water and Wastewater, 16th Edition, Method 503D, with two exceptions: the
extraction time was extended from 4 to 16 hours, and methylene chloride (MeCl,) was
substituted for Freon based on RCC experience that MeCl, is a better solvent for oils
and greases.

. The water content was determined by weight loss at 105 degrees C.

. The PCB concentration was determined per EPA Publication SW846 Test Methods for
Evaluating Solid Waste, Method 8080. The sample extraction method was by Soxhlet

extraction with 1:1 acetone:hexane for 16 hours. The PCBs were quantitated as Aroclor
1242,

. The metals composition (except for Mercury) was determined by nitric acid digestion
after ashing at 550 degrees C, followed by ICP analysis (EPA SW846, Method 6010).

) Mercury concentration was determined by the Cold Vapor Technique, Method 303F, of
Standard Methods for the Examination of Water and Wastewater.

° Loss-on-ignition was determined by heating a sample from 105 to 550 degrees C which
is a measure of the total organic content.

-~ 0l Asmciiy veae Aatarmminad b ccaiahine o cananiGoa cialiima A0 Caeeewla
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The results of these analyses on a wel basis were as follows:

Feed Compositional Analysis
(wet basis unless noted)

Analyte Result
Oil & Grease (by MeCl,), % 0.55
Water, % 40.
Solids, % 59.
Loss-on-ignition, % (dry basis) 6.6
PCBs, mg/kg, dry basis 170.

The heavy metals composition of each feed was as follows:

Feed Metals Composition, mg/kg

{As received basis)
Analyte Result
Arsenic < 50.
Barium 47,
Cadmium < 5.
Chromium 25.
Copper 14.
Lead 32.
Mercury 0.38
Nickel 9.
Selenium < 50.
Silver < 5.
Zinc 85.

$S/BF6 Page 13



TRIETHYLAMINE COMPATIBILITY TEST

Triethylamine is a compound with a unique chemical structure. The geometry of the structure is
tetrahedral, meaning that the nitrogen atom is at the center of a three-sided pyramid. The four points
of the pyramid structure are occupied by three ethyl functional groups and one electron cloud. This
structure gives triethylamine dual polarity characteristics. The ethyl groups are essentially nonpolar;
the electron cloud is polar. Although triethylamine is a very stable solvent, there is a remote
possibility that the electron pair can react with certain types of materials. In order to determine if this
will occur with a sample, a compatibility test is performed. This involves mixing of the sample with
triethylamine and making observations as to the heat of solution and any other visual signs of
reaction.

When each feed sample was mixed with cold triethylamine, there were no visible signs of adverse
reactions and the heat of solution was in a normal range. The triethylamine was observed to darken
upon mixing, indicating that extraction of the organic compounds was occurring.

Based on the favorable results of this preliminary test, it was decided that the B.E.S.T. bench-scale
treatability test should proceed.

FEED pH ADJUSTMENT

Triethylamine can be ionized at low pH to triethylammonium salts that cannot be removed from the
products. The alkaline nature of triethylamine will buffer the pH of the sample to a pH of around 9.
The solvent spent in the pH buffering will be lost. In order to efficiently recover the triethylamine
from the separated phase fraction products, the pH of the sample is adjusted to about 11 with caustic
soda.

A 5-gram portion of each feed sample was slurried with deionized water. The pH of this mixture
indicated that caustic would need to be added to each sample. Incremental portions of caustic soda
(NaOH) were added to bring the pH to 11. The amount of caustic that was required to perform this
pH adjustment and the original sample pH is summarized below:

Sample pH and Caustic Dose

Caustic Dose
- pH (mis 50% NaOH per kg)
8.0 5.1

SS/BE6 Page 14
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SAMPLE EXTRACTION/PRODUCT SOLIDS

A portion of sediment was prechilled by placing it in a 4-liter resin kettle, immersed in a temperature
controlled water bath set at 0.5 degrees C. The sediment pH was adjusted by adding caustic soda at
the same time that chilled triethylamine was added. Mixing was performed by an air-driven propeller
mixer. As expected, the solvent became colored, indicaling extraction of organic compounds was
occurring. The mixing was stopped and settling characteristics were observed. The liquid in the
mixture was decanted off and then separated from any remaining solids by centrifuging at 2100 rpm
for 10 minutes. The solvent/oil/water mixture was temporarily set aside after centrifugation for
testing as discussed later under solvent evaporation/oil stripping.

No additional caustic was added for the additional extraction stages. The decanted TEA/Oil from the
subsequent extraction stages was not centrifuged. The improved settling characteristics observed
during the subsequent extractions resulted in a TEA/Oil mixture which was free of suspended solids.
A total of six extraction stages were conducted on the material. Solids samples were collected from
each extraction stage. The final extraction solids are hereafter referred to as Product Solids.

Product Solids were analyzed per the following methods. Additionally, 4th, 5th and 6th extraction
stage solids were analyzed for PCBs to allow a determination of when the point of diminishing
returns with respect to PCB reduction is achieved.

e  The oil & grease content was determined as per Standard Methods for the Examination of
Water and Wastewater, 16th Edition, Method 503D, with two exceptions: the extraction
time was extended from 4 to 16 hours, and methylene chloride (MeCIz) was substituted
for Freon based on RCC experience that MeCl, is a better solvent for oils and greases.
The O & G content was also determined using the Freon protocol.

e Loss-on-ignition was determined by heating a sample to 550 degrees C for 3 hours.

¢ The PCB concentration was determined per EPA Publication SW846 Test Methods for
Evaluating Solid Waste, Method 8080. The sample extraction method was by Soxhiet
extraction with 1:1 Acetone:Hexane for 16 hours. The PCBs were quantitated as Aroclor
1242.

e  The metals composition was determined by aqua regia digestion, followed by ICP
analysis (EPA SW846, Method 6010).
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¢  Mercury concentration was determined by the Cold Vapor Technique, Method 303F, of
Standard Methods for the Examination of Waste and Wastewater.

e  The triethylamine content was determined by shaker bath water extraction and packed
- column gas chromatography with a flame ionization detector.

e  The pH was determined by measuring the pH of a slurry of 5 grams of sample and 50 mis
of deionized water. The slurry was tested by pH probe after mixing.

- PCB analytical results of all of the solids samples were as follows:

PCB Analysis Summary, mg/kg
(all dawa dry basis)

Sample Point Result
. Feed 170.
4th Stage Solids 1.9
- Sth Stage Solids 1.1
Product Solids (6th Stage Solids) 0.73

Additional product solids analyses, all on a dry basis since the product solids were dried in-process,

- follows:
A Product Solids Analysis
(six extraction stages)
Analyte Result
Oil & Grease (by MeCl,), % <0.2
Triethylamine, mg/kg < 15.
Loss-on-ignition, % 6.3

SS:HE6 Page 16



PCB removal efficiency is determined by comparing the amount of PCBs in the feed to the amount
remaining in the sediment after treatment. The fraction of PCBs remaining in the sediment is
calculated by dividing the PCB content of the product solids by the PCB content of the feed, on a dry
basis. The calculation of the Sheboygan River sample follows:

PCB Removal Efficiency Calculation

Fraction of PCBs remaining Product solids PCB Content (dry basis)

- in sediment Feed PCB Content (dry basis)
= 0.73 mgkg = 0.00429
- 170 mg/kg

% Removal from 100 (1 - fraction of PCBs remaining
. sediment in sediment)

= 100 e (1 - 0.00429)

99.6 %

The reduction in the PCB content and the corresponding removal efficiency of PCBs from the
sediment is summarized below.

Total PCB Removal Summary

PCBs in PCBs in Product Removal
Feed, mg/kg Solids, mg/kg Efficiency, %

(dry basts) (dry basis)

170. 0.73 99.6
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Total heavy metal analysis of the product solids was as follows:

Analyte

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Product Solids
Total Metals Analysis, (mg/kg)

(Dry Basis)

Result

< 50.
77.
<S.
44.
31.
50.
0.29

12.

< 50.
< 8.
130.

TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYSIS ON PRODUCT

SOLIDS

The product solids from each sample were extracted using the Toxicity Characteristic Leaching
Procedure (TCLP) in accordance with Federal Register, March 29, 1990. Each TCLP leachate was
analyzed for metals content. The results from this analysis were as follows:

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Product Solids

TCLP Leachate Analysis, mg/l

Regulatory

Result Level, mg/l
<05 S
0.64 00
< 0.05 1
<0.05 S
<03 5

0.002 0.2

<0.5 1
< 0.05 5

As can be seen from the above data, all Product solids readily passed the TCLP test for metals.

SS/BFR6
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SOLVENT EVAPORATION/OIL STRIPPING

Recovery of product oil (the organic compound in the feed) was accomplished by distilling off the
triethylamine. This was done by boiling the triethylamine/oil/water extract in a Buchi Rotovapor®
apparatus. The oil remained in the boiling flask of the Rotovapor while the triethylamine was
condensed as it evaporated and was collected.separately. A small amount of triethylamine was
deliberately left in the oil because of the extremely low oil content in the feed samples. In this
fashion, the oil could be transferred from the Rotovapor flask and the oil would still be homogenous
which is very important for the integrity of the PCB mass balance. (The PCB mass balance is
discussed on page 25.) Normally the oil is further treated to remove residual solvent.

The analysis of each product oil was performed as follows:

e  The solids content is calculaled by ashing at 550 degrees C. The fraction of ash to "oil" is
considered the "solids" content.

e  The PCB concentration was determined by dilution of the oil in hexane, followed by EPA
SW846 (Test Methods for Evaluating Solid Waste), Method 3620, Florisil column
cleanup and/or sulfuric acid digest. Then the prepared sample was analyzed by EPA

SW846, Method 8080.

e  The metals composition was determined by nitric acid digestion after ashing at
550 degrees C, followed by ICP analysis (EPA SW846, Method 6010).

The product analysis results reported after the triethylamine remaining in the oil is factored out were

as follows:

Analyte

PCBs, mg/kg

Solids, %

Metals, mg/kg
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Silver

SSBE6

Product Qil Analysis

Result, Oil Basis
(giethylamine-free)

40,000.

0.2

<210
16.
<21.
<21.
110.
145.
3s.
<210
<21.
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The Product Oil was not analyzed for tricthylamine and water since the Product Oil was Jeft in
solution with triethylamine due to the low oil content of the feed. This makes an analysis of
"triethylamine residual” meaningless. Analysis of "water residual” is also meaningless since water is
normally removed with the solvent.

The distilled and condensed solvent also carries water in the form of an azeotrope. The solvent/water
mixture was further processed as per the next section, DECANTATION OF SOLVENT FROM
WATER.

DECANTATION OF SOLVENT FROM WATER

The solvent recovered from each extraction stage was separated into its aqueous (water), oil and
solvent components. Only the extract from the first extraction stage had a significant amount of water
in solution, so only the water in the first stage extract is recovered.

The water was separated from the extract by evaporation. When the triethylamine/oil/water first stage
extract was evaporated, as described in section SOLVENT EVAPORATION/OIL STRIPPING, the
water formed an azeotrope with the distilled triethylamine, leaving the oil behind. The water was then
separated from the triethylamine of the condensed triethylamine/water azeotrope by decantation. The
triethylamine/water recovered from the Solvent Evaporation/Oil Stripping step was heated to
140 degrees F, then poured into a 4-liter separatory funnel. Separation occurred immediately,
therefore, a temperature control system was not required. As expected, this separation was highly
effective because virtually no oil or solids in the condensed triethylamine/water could hinder the
separation of triethylamine from water by decantation.

PRODUCT WATER

Removal of residual triethylamine from cach decant water was accomplished by heating the water on
a hot plate while maintaining an elevated pH. The elevated pH is necessary to ensure that the
majority of the triethylamine remains in the volatile molecular form. Triethylamine/water azeotrope
boils at about 170 degrees F. When the triethylamine is removed, the water temperature increases to
212 degrees F. Analysis of each stripped water, labeled Product Water, was conducted as follows:

e The total solids content was per EPA Methods for Chemical Analysis of Water and
Wastes, Method 160.3

e  The triethylamine content was determined by packed column gas chromatography with a
flame ionization detector.

e The metals content was determined by nitric acid digestion followed by ICP analysis
(EPA SW846, Method 6010).

*  There was insufficient sample for Oil & Grease or PCB analyses.
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Results of these analyses were as follows:

Product Water Analysis, mg/

Analyte Result
Total Solids 1000.
Triethylamine 7.
pH 10.7

The bulk of the total solids content is attributed to sodium due to the addition of sodium hydroxide.

Product Water
Total Metals Analysis, mg/l

Analyte Result
Arsenic <0.5
Barium 0.06
Cadmium <0.05
Chromium <0.05
Copper < 0.05
Lead <03
Nickel < 0.05
Selenium <0.5
Silver < 0.05
Zinc 0.13
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III. MASS BALANCES

The data gathered during the bench-scale treatability test provides the data required to calculate mass
balances. The mass balances have been segregated into four groups: solids, oil, water, and PCBs.

SOLIDS MASS BALANCE

The mass balance for solids is a2 comparison of the solids input during the test to the solids recovered
after the test. The mass of solids input during the test includes the solids portion of the feed extracted
and the solids portion of caustic soda added. The solids portion of the feed extracted was calculated
by multiplying the weight of feed extracted by the solids content as determined by analysis. The
solids portion of the caustic soda added was calculated by multiplying the weight of the 50 percent
NaOH solution added by 0.50.

The mass of the solids recovered from the test is equivalent to the sum of the product solids and
samples taken for stage-by-stage assays. A summary of this data follows:

Solids Mass Balance

Total Feed Extracted, Wet Basis 1500 g
Solids Portion of Feed 870 g
Solids Portion of Caustic + 54 ¢
Total Calculated Solids Input = 875 g
Weight of Product

Solids Recovered 759 g
Weight of Solids

Samples Recovered + 123 g
Total Solids Recovered = 882 g
Recovery, % 101
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OIL MASS BALANCE

The oil mass balance was computed by the same method used in calculating the solids mass balance.
The oil & grease content of each feed was determined by extracting a sample of the feed with
methylene chloride. This oil & grease content (by MeCl,) was multiplied by the weight of the feed
input to determine the amount of oil input. The mass of oil recovered from the test was equivalent to
the product oil recovered. The residual oil in the product solids and product water was negligible
when calculating an oil mass balance.

The oil mass balances (based on methylene chloride) were as follows:

Qil Mass Balance
Calculated Equivalent Product
Oil Input Qil Recovered % Recovery
83 ¢g S2¢g 63 %

Removal of the oil was good as evidenced by the low (< 0.2%) oil content of the Product Solids.
However, the mass balance is lower than usual. This is attributed to analytical error in the
determination of the oil content of the feed and/or the oil in triethylamine. The amount of oil
recovered was low due to the low feed oil content and, therefore, the recovered oil was leftin a
triethylamine solution. As the feed oil content decreases, analytical error becomes more pronounced.

Virtually all of the PCBs from the sample now reside in the product oil. The weight of

PCB-containing material was reduced from 1500 grams to 5.2 grams corresponding to a 300-fold
reduction in mass.

SS'BF6 Pu
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WATER MASS BALANCE

The water mass balance was computed similarly 1o the method used for solids. The mass of water
input came from the water in the feed, plus the water introduced with the caustic. The water portion
of each feed was calculated by multiplying the weight of the feed by the water content as determined
by analysis. The water portion of the caustic input was calculated by multiplying the weight of the S0
percent NaOH solution by half.

The mass of water recovered was equivalent to the sum of the decant water, residual water in the
decant triethylamine/oil, and residual water in the subsequent extraction extracts. A summary of this
data follows:

Water Mass Balance

Water Portion of Feed 615 g
Water Portion of Caustic + 55¢g
Total calculated water input = 620 g

Water recovered from

decant water - 430 g
Total water recovered = 430 g
% Recovery 69

The recovery of water was low. The temperature tends to increase above the triethylamine/water
miscibility limit when the treated solids are centrifuged. At these conditions, some water may have
exited the centrifuge with the solids. This water was lost when the solids were dried and cannot be
quantified. In addition, a portion of the water in the feed was left behind in the resin kettle after
decantation of the first extraction since it is not possible to decant all the solvent from the solids. This
water was lost when the solids were dried. This portion of the water lost in the dryer is not accounted
for in the water mass balance. (In RCC’s Pilot Unit, and Full-Scale Unit, all such water is recovered
from the dryer.)
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PCB MASS BALANCE

The PCB mass balance was computed similarly (o the method used for oil. The mass of PCBs input
was calculated by multiplying the weight of each feed by the PCB concentration as determined by
analysis. The PCBs recovered from the test reside in the product oil. The PCBs in the product solids
were negligible when calculating the mass balance. Experience has shown that the PCBs in the
product water and recovered triethylamine are also negligible when calculating a PCB mass balance.
The mass of PCBs recovered in the oil was calculated by multiplying the weight of oil recovered by
the PCB concentration as determined by analysis. The PCB mass balance was as follows:

PCB Balance
Calculated Caiculated Total PCB
PCBs Input PCBs Recovered % Recovery
150 mg 162 mg 108 %

SUMMARY OF MASS BALANCE CALCULATIONS

The following table summarizes the mass balance calculations for each of the constituents considered.
The mass balances were based on the amount of the fraction recovered from the simulation divided by
the calculated input amount 10 the simulation.

Mass Balance Summary, %

Solids Oil Water PCBs

101 63 69 108
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IV.

CONCLUSIONS

The PCB-containing sediment sample from the Sheboygan River is suitable for treatment with the
B.E.S.T. solvent extraction process. No problems were observed during testing of the sampie.

SSBE6

1.

2.

The sample was chemically compatible with triethylamine.
The total PCB concentrations in the sample was 170 mg/kg.

After treatment, the PCB residual concentration was 0.73 mg/kg, which yields a PCB
removal efficiency of 99.6%.

The treated solids readily passed the TCLP Toxicity Test for leaching of metals.

Virtually all of the PCBs from the sample have been concentrated into the product oil.
For each sample, the weight of PCB-containing material was reduced 300 times.

sk 3k % ok ¥
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Technical Report 92-102

X «TRAX™ LABORATORY TREATABILITY STUDY OF SEDIMENT CONTAINING
PCBs FROM THE SHEBOYGAN RIVER AND HARBOR SITE
IN SHEBOYGAN, WISCONSIN
March 5, 1992

Chemical Waste Management, Inc.
Engineering & Technology Division
Geneva, lllinois 60134

Executive Summary

Chemical Waste Management, inc. (CWM) conducted a laboratory X« TRAX treatability study
on sediment containing PCBs from the Sheboygan River and Harbor Site in Sheboygan,
Wisconsin. This treatability study was conducted under a service agresment dated
September, 1991 between Blasiand & Bouck Engineers, P.C. and CWM.

The CWM X«TRAX patented process is an innovative thermal desorption technology which
volatilizes organic compounds by indirectly heating the feed material in an inert atmosphere
rotary dryer and condenses the organics separate from the remaining solids. CWM has
laboratory, pilot and full-scale systems of the process. This treatability study was conducted
with the laboratory scale system at CWM'’s Research Facility in Geneva, lllinois,

At the time of this study, the volume of sediments to be treated and the cleanup goal were
not established. The residual PCB level in the treated sediment was less than 6 ppm at both
test conditions. Cost estimates for processing the soil in the full-scale X+TRAX Model 200
system at several moisture content levels is presented in this report.

The laboratory treatability study was conducted by Peter Romzick and Sam Bailey and
supervised by Carl Swanstrom. This report was written by Peter Romzick.

am Bailey

eter Romzick
Project Manager Chemical Engineer
Carl Swanstrom Richard Ayen, PtxD

Senior Project Manager Director, Chemical Processmg
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X+TRAX™ LABORATORY TREATABILITY STUDY OF SEDIMENT CONTAINING
PCBs FROM THE SHEBOYGAN RIVER AND HARBOR SITE
IN SHEBOYGAN, WISCONSIN

" 1. INTRODUCTION .

This X*TRAX laboratory treatability study was performed under a contract between
Blasland & Bouck Engineers, P.C. (B&B), 6723 Towpath Road, Box 66, Syracuse,
New York, 13214, (315) 446-9120, and Chemical Waste Management, Inc., 1950
South Batavia Avenue, Geneva, lllinois, 60134, (708) 513-4309, dated September,
1991. The client’s contact is Mr. J.P. (Paul) Doody; Mr. Peter Romzick, Project
Manager, is the CWM contact.

The contract consisted of a treatability study on one sediment sample from the
Sheboygan River and Harbor Site, Sheboygan, Wisconsin. The contaminant of
concern is PCBs. The first sample received at the CWM Geneva Research Center
(GRC) was submitted for analysis. The total PCB concentration of 13 ppm was much
lower than the expected concentration of 200 ppm. B&B elected to submit an
élternate sample for the study and not process the first s_ample. Aftef réceipt, the
second sample was submitted for analysis at CWM's céntracte'd laboratory and a split
sample was sent to B&B’s contracted laboratory. This second sample had a PCB

‘concentration of 191 ppm and was approved by B&B for processing through the

laboratory X*TRAX unit. This report summarizes the results-of the study.

The primary objective of the laboratory X+TRAX treatability study was to determine
the minimum residual PCB level for the sample treated.

The X+TRAX treatability run was completed by Peter Romzick and Sam Bailey, and
the report prepared by Peter Romzick, under the supervision of Carl Swanstrom. The
results of the run are presented in this report.



2.  DESCRIPTION OF THE LABORATORY SCALE X*TRAX UNIT

X=*TRAX treatment is a low temperature separation process that evaporates or
volatilizes organic contaminants from soils, sludges, and other types of solid
substances or wastes. [t operates by heating the contaminated material as high as
850°F in a nitrogen atmosphere with an externally heated rotary dryer. The nitrogen
serves as an inert carrier for the volatilized organics, transporting them to the gas-
treatment system, which consists of scrubbing and condensing train followed by
activated carbon adsorption beds.

2.1 The Rotary Drver System

The function of the laboratory unit is to provide a preliminary assessment of X+ TRAX
capability for treating contaminated wastes. The laboratory rotary dryer is a 12
kilowatt, electrically heated furnace with a maximum temperature capability of
1470°F. The steel dryer cylinder has a 48 inch heated section and an inner diameter
of 4.0 inches. This configuration is designed to simulate the performance of the Pilot
and Full Scale X+«TRAX dryers. Data from the pilot scale system confirms the
similarity in performance. Data from the full scale system will be available in mid-
1992. The léborétory unit can process up to four poundé of feed per hour (30
grams/minute) depending on the moisture content of the feed and the residence time
desired.

A block flow diagram illustrating the process is shown in Figure 2-1 and a process
flow diagram in Figure 2-2. The contaminated material is fed into the dryer with a
screw feeder. The cylinder outer shell is heated as high as 900°F depending &n the
type of material being treated. The nitrogen carrier gas is preheated up to 600°F and
introduced cocurrently to the solid feed. Treated material exits the dryer cylinder and
collects in a product hopper which is routinely emptied. Volatilized contaminants and
water vapor are transported with the carrier gas to the gas treatment system.
Depending on the particle size distribution of the feed, 0.5-4% solids (wet feed basis)
are entrained in the gas stream and swept into the gas treatment system in the
laboratory unit. Entrainment in the Pilot and Full scale units is about the same.
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T1

T2
T3
T4
T5
T6

T8
T9
T10
T11

P-1
P-2
P-3
P-4
P-5
P-6
P-7
P-8

F-1
F-2
F-3
F-4

V-1
V-2
V-3

V-4
V-5
V-6
V-7

V-9

V-10
V-11
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Key to Figure 2-2

thermocouple in zone 1 of dryer

thermocouple in zone 2 of dryer, sensing element for controller
thermocouple in zone 3 of dryer

thermocouple at exit position of nitrogen gas heater

thermocouple at exit position of nitrogen gas from dryer
thermocoupie at exit position of nitrogen gas heater for product hopper purge
thermocouple at entrance of gas to spray tower

thermocouple at exit of gas to spray tower

thermocouple at exit of primary condenser

thermocouple at entrance of secondary condenser

thermocouple at exit of secondary condenser

thermocouple immersed in product solids bed within dryer cylinder

pressure regulator for liquid nitrogen dewar

pressure regulator for auxiliary nitrogen tank

pressure gauge at gas exit from dryer

pressure gauge at gas entrance to spray tower

pressure gauge at gas exit from spray tower

pressure gauge at gas entrance to secondary condenser
pressure gauge at gas exit from secondary condenser

pressure gauge at liquid entrance to spray nozzle in spray tower

_ flow meter for main nitrogen flow into dryer

flow meter for nitrogen purge line into product hopper
flow meter for cooling water in primary condenser
flow meter for water-ethylene glycol mixture in secondary condenser

ball valve for positive shutoff of auxiliary nitrogen tank

ball valve for positive shutoff of liquid nitrogen dewar

butterfly valve for isolating system from atmosphere during product sample
collection ‘

butterfly vaive for discharging product solids

ball valve for emptying phase separator drum during sample collection
ball valve for bleeding air into exhaust line to reduce vacuum level
butterfly valve for throttling nitrogen gas flow

ball vaive for emptying condensate trap

ball valve for emptying condensate trap

globe valve for metering flow rate of cooling water for primary condenser
ball valve for positive shutoff of backup blower

ball valve for positive shutoff of primary blower



2.2 The Gas Treatment Svstem

The contaminated carrier gas exits the dryer and enters a spray scrubber that removes
virtually all of the particulate material and some of the less volatile organic
compqunds. The gas stream exits the scrubber at approximately 120°F and is
essentially saturated with water vapor. Next the gas enters a water-cooled shell-and-
tube heat exchanger and is cooled to about 10°F above ambient temperature. Tap
water is the cooling side fluid. A significant fraction of the water vapor is condensed
out as well as organic compounds of intermediate volatility. The third and final stage
of the condensing train is a shell-and-tube heat exchanger cooled with a refrigerated
50/50 glycol/water mixture at 32°F. Here the carrier gas is cooled to approximately
40°F and most of the remaining condensable components are removed. The gas
stream then passes through two activated carbon adsorption drums in series and is
vented to the atmosphere. The vented gas stream is approximately 95-97% nitrogen,
0-4% oxygen with water, and a trace of volatile organic compounds making up the
balance. Unlike the laboratory unit, the Pilot and Full Scale (Mode! 200) X «TRAX
units reheat and recycle the cooled nitrogen. '

2.3 The Fate of Treatment Residuals

The liquid from the spray scrubber drains t0 a phase separation tank where water,
immiscible organics, and solids are gravity-separated. The water is recycled back to
the spray tower continuously. Condensates from the primary and secondary
condensers are collected in traps which are drained at regular intervals. When the run
is complete, the contents of the phase sepafation tank is filtered and any solids are
collected. Samples of the treated solids, phase separator water, phase separator oil,
phase separator filtered solids (filter cake), condensed water, and condensed oil are
retained for chemical analyses when available. Phase separator oil and condénsate
oil are typically not recoverable unless the feed material has a significant oil content.
The remaining products and residuals are properly packaged for disposal or returned
to the client depending on the clients requirements. All solids and liquids are weighed
for material balance purposes.



3. STANDARD PROCEDURE FOR TREATABILITY STUDIES

There is a standard procedure for conducting X«TRAX treatability studies. The
procedure begins with the issuance of an R&D Sample Authorization Number which
facilitates tracking. A R&D sample authorization number must be assigned before
sample shipment to CWM R&D. Any sample shipped to CWM R&D without a sample
authorization number will not be accepted. The received sample is weighed and
logged in at the sample receiving area. Feed preparation, process operation, sampling
of feed and product streams, system decontamination, and disposal of residuals are

discussed below.

3.1 Eeed Preparation

The treatability sample size requested is usually 10 gallons (two five-gallon pails).
Sample quantities in excess of that requested is immediately returned to the client.
Chain-of-custody documents must accompany all samples. Upon receipt the sample
is sieved through a % inch screen to remove oversize solids that might damage the
screw feeder of the laboratory unit. The weights of the screened and oversize
fractions are recorded as well as visual observgtions of the treatability sample. The

' screened portion is sealed in five-gallon polypropylene pails with gasketed lids. The

required amount of feed material (usually one five-gallon pail) is stored at 4°C, any
excess feed is stored at room temperature. The oversize pieces are similarly sealed
and stored at room temperature.

After the feed is screened, the screened portion is homogenized by hand mixing. Wet
cohesive type soils (clays) are more difficult to homogenize than drier, non-cohesive
type soils and may affect the resulting homogeneity. After mixing, a sample is
withdrawn for physical and chemical analyses. If the material is difficult to
homogenize, the smaller analytical sample is also homogenized to provide a sample
of consistent quality to the laboratory. The sample is identified as the preliminary feed
and is assigned a sample ID suffix of -01 (Example: CWM-01).



was

The analyses requested depends on the specific nature of the sample, prior analytical
information for the waste, source site history, particular client requests, and the
principle contaminants of concern.

The screened sample is not run through the laboratory X*TRAX unit until sufficient
analytical information is available. This assures that the sampie contains the
contaminants of concern, allows the identification of extraordinary heaith and safety
requirements, and assures the appropriate operating conditions are selected.

3.2 Process Operation

The feed material is removed from refrigerated storage 24 hours before a treatability
study to allow the feed to reach room temperature. The rotary dryer is heated to
400°F 12 hours prior to the start of the run. Process startup begins by charging the
phase separator with an initial charge of weighed water, ramping the furnace
temperature setpoint up from 400°F to the first temperature setting for the treatability
study, starting cooling side flow to the condensers, and starting the spray scrubber.

. Next; the gas stream exhaust blowers are turned on and the nitrogen gas is heated

and sent into the rotary dryer. A weighed quantity of feed is added to the feed
hopper and the screw feeder is adjusted to provide a preselected feed rate. Once the
furnace shell temperature reaches the setpoint, the feeder is turned on.

Once feed is introduced into the dryer, final product (treated solid) and condensate
collection begins, after approximately 1.5 residence times. This allows the entire
system to reach a steady state condition. The condensates collected from the primary
and secondary condensers are individually weighed then combined. Any solid product
or condensate collected before the steady state condition is held separately and
considered scrap. All solid product and condensate collected, including scrap, is
weighed for material balance purposes.

After an adequate amount of product and condensate is collected, the dryer
temperature setpoint is changed to evaluate the next temperature condition if more

than one temperature condition is being evaluated. When the new temperature
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setpoint is reached, another 1.5 residence times are allowed to elapse to assure the
solid product is representative of the new steady state condition.

_ For the time period between the temperature setpoint change and the end of the 1.5
residence times, all solid product collected is set aside as scrap but the condensates
are collected and combined with the previously saved condensates. The condensates
collected during both the steady and non-steady-state periods between temperature
setpoint changes are combined in order to provide a sufficient quantity for analysis.

After an adequate amount of solid product and condensate is collected for the last
temperature condition, the feeder is shut off and any further solid product is
considered scrap and any additional condensate is recycled into the phase separator.
The remaining system operations are continued until the dryer is emptied. Then the
furnace heat, nitrogen feed, blower, heat exchangers, and spray tower are shut down,
The dryer cylinder is allowed to rotate for several hours until it cools to 200°F.

During the steady state portions of the run, system pressures and gas flow rates are
noted. Temperatures are monitored throughout the run in half hour intervals. Solid
product and condensates are collected and weighed every fifteen minutes. A careful
‘accounting of all solids and liquids added to and collected from the unit is recorded
for mass balance calculations.

3.3 Sampling of Feed and Product Streams

Feed samples are usually withdrawn in equal increments from the feed hopper at least
once per hour starting at the beginning of the first steady state condition and
continuing to the end of the last steady state condition. The quantity removed each
time is weighed and recorded. The feed sample is identified as the run feed and given
the sample 1D suffix -02 (i.e. CWM-02). '

The solid products generated from each steady state test condition are stored in
separate clean containers. The containers are kept closed between material additions

to minimize exposure to the room air and minimize adsorption of moisture and
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organics from the air. The contents of each jar are mixed wvell, typically by tumbling
and mixing with 8 spatula or scoop, prior to withdrawing samples for analytical
purposes. Solid product samples are identified as product and given the sample ID
suffices -03,-04 and -05 depending on the number of steady state conditions
evaluated (i.e. CWM-03, CWM-04 and CWM-05). |

The composited condensates are filtered through Whatman 54 filter paper (nominal
25-micron retention), mixed well, then poured into a separatory funnel from which
samples are drawn for chemical analyses. This liquid is identified as condensed water
and given the samplie ID suffix -06 (i.e. CWM-06).

The liquid from the phase separator is weighed, filtered through Whatman 54 filter
paper, mixed well, and drawn from a separatory funnel into sample botties for
chemical analyses. This sample is identified as phase separator water and given the
sample 1D suffix -07 (i.e. CWM-07). The solids (filter cake) are weighed and if enough
filter cake is retained by the filter paper, it is also analyzed. This sample is identified
as phase separator filter cake and given the sample ID suffix -08 (i.e. CWM-08). The
filtering procedure is intended to simulate full scale ﬁéld operations. Both the pilot
and full scale systems use a filter press to dewater the phase separator solids.
Previous testing on the pilot and full scale systems has shown the laboratory filtering
procedure results to be similar to the pilot and full scale system filter press systems.

In the event an oil layer is present in the phase separator liquid or condensate it is
removed prior to filtration if possible. Any oil recovered is weighed, recorded and sent
for analysis if a sufficient quantity is recovered. Oil removed from the phase separator
is identified as phase separator oil and given the sample ID suffix -11 (i.e. CWM-11).
Oil recovered from the condensate is identified as condensed oil and given the sample
ID suffix -10 (i.e. CWM-10).

Solid material may collect in the carryover pipe between the dryer outlet and the gas
handling system. If recovered, this material is weighed and sent for analysis if enough
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is recovered. This material is identified as carryover holdup and given the sampie ID
suffix -09 (i.e. CWM-09).

3.4 System Decontamination and Disposal of Residuals

The product hopper is cleaned by dry brushing after the system has cooled. The
residual product collected from the product hopper is weighed and placed with the
other scrap product material.

The gas handling system is disassembled, and each component is washed with a
laboratory detergent and scrub brush. The washed components are then rinsed with
tap water twice. The wash water and water from the first rinse are combined and
labeled as waste water that is disposed as a hazardous waste.

All solid product, feed, and scrap is packaged, labeled, and weighed for inventory and
mass balance purposes. The fate of the solid material depends on the needs of the
client. It is either returned to the g:lient or disposed of as hazardous waste. All
remaining quuidé are packaged properly and disposed of'a_s a hazardous waste. All
decontamination and disposal activities are conducted in a manner consistent with all
relevant federal, state, and Alocal reguiations governing hazardous waste at the Geneva
Research Center (GRC) facility.

A description of the treatability study is given below. The description includes a
discussion of sample preparation, deviation from the standard treatability study

procedure, a chronology of significant events during the test, sample collection, and
sample analysis. '

4.1 Feed Preparation and Description

The two soil samples, each contained in two 5-gallon plastic buckets, were received
at the GRC on September 24, 1991 and October 29, 1991 under sample
Autharization Number 714. Upon receipt, each sample was logged in. The second
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sample was sent to CWM because the PCB concentration in the first sample was
much lower than expected. The individual samples were screened through a 1/4"
screen to remove oversize material which might damage the laboratory unit screw
feeder. During the screening process a representative sample of each material was
collected and submitted for physical and chemical analyses. A split sémple of the'
second sample received (B&B ID: CTF-4) was submitted to Blasiand & Bouck’s
laboratory, Hazleton Lab, 3301 Kinsman Boulevard, P.O. Box 7545, Madison,
Wisconsin, 53707, attention Tod Noltemeyer, the sample was identified as XTRAX1.
Table 4-1 shows the sample receipt dates, screening dates and run dates. Table 4-2
summarizes the feed sample preparation information.

Table 4-1. Treatability Study Screening and Run Dates

B&B
Sample ID

Prefix

Receipt
Date

Screening
Date

w

Run Date

R&D Sample
No.

BS-2 BB 9/24/91 9/30/91 Not Run 91-0282
CTF-4 BB2. 10/29/91 | 10/29/91 11/22/91 91-0310 I |
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Table 4-2. Summary of Feed Preparation and Material Descriptions

- - -
As- As- Ae- Date Oversize
Received CWM Received | Reocelved Sample >4t Petoent
Semple Assigned Gross Net Wt Screened Net Wi, Oversize
No. Semple D | WL (kg) ko) (1]} kg) (%) Ovorsize Description
-
8s-2 88-01 3s8.68 34.127 9/30/91 0.821 2.4 Greybtown oolored sediments Primarily small twige 1/8° in
with @ odor of decaying material. dismeter and approx. 2 inches
Approx. 1 inch of stending water long. Some small rocks spprox.
on top of aach bucket wae mixed | 3/8 inch in dismeter.
into sample,
CTF-4 882-01 69.70 86.68 10/29/91 8.6581 13.0 Brown siudge/sediments with Mostly sticks up to 2 inches in
: odor of decaying materisls. length. Some small rocks and a

Contsined white mushroome
approximately 1 inch in diameter,
these were broken up on the
screen,

—

few over 2 inches in diemeter.
One rock was spproximately 4
inches in diameter.

Notes:

) Samples recelved at Genava Rasearch Center on 9/24/91 and 10/29/91.
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4.2 Test Execution

The treatability study was completed on the second sample, CWM prefix ID BB2, on
November 22, 1991. A treatability study was not conducted on the first sample,
CWM prefix ID BB, because of the low PCB concentration. The run was conducted
at two steady state temperature conditions défined by the dryer shell Zone 2
temperature setpoints 900F and 750F and a solids residence time of 85 minutes.
Table 4-3 summarizes the treatability study feed quantity used and the average feed
rate.

Table 4-3. Treatability Study Feed Operations Summary

m

As- | Total Run
Received CWM Run Feed to Average
Sample Feed System Total Feed | Feed Rate
L No. Sample ID Run Date (kg) Time (hr) (g/min)
CTF-4 B8B2-02 11/22/91 5.983 10.27 9.7
**

Table 4-4 summarizes the chronology of the treatability study ruh;
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Table 4-4. Chronology of Sheboygan River and Harbor Site Treatability Study

Run Date: November 22, 1991

Treatability Study Activity
Arrive at lab. Furnace was st 900F all night and product breech strip heaters were also

05:45
up to temperature. This varied from the non-standard procedure of heating the furnace
to only 400°F 12 hours before the run and not tuming on the breech heating until the
end of the run. Both of these non-standard procedures were conducted in an effort to
help bring the dryer system to an equilibrium temperature condition more quickly on the
day of the run.

06:00 Add run water to the phase separator/spray tower system after flushing and draining
the phase separator/spray tower system two times.

06:01-6:03 Turned on spray tower pump, coolant flows to HX01 and HX02, blower, charger, and
nitrogen flow and heaters.

06:57 Started feeder at setting of 200 using the medium size screw.

09:30 HX02 condensate has a blue tint, HXO1 condensate has a yellow tint. The yellow tint
was present from the start of the run, the blue tint just became noticeable.

09:45 pH of HX02 condensate = 10, pH of HX01 condensate = 9.

10:00 Began collecting solid product for first steady state condition (Product 1, sample ID
BB2-03), began collecting product condensate.

10:01 Observations: Noticed dark ring forming on the inside of HX01 sample cup. Sprav
tower sight glass looks clean. Phase separator has no foam, fluid is dark. -

11:30 Noticed one streak on the inside of e'ach sight glass for the HX01 and HX02 traps.

12:00 Ended Product 1 collection with a 5 minute snap shot (sample ID BB2-03A)
representing the period 11:55 to 12:00, continued collecting product condensate.

12:01 Reduced furnace Zone 2 setpoint to 750°F.

13:01 Furmace Zone 2 reaches 750°F.

15:30 Began collecting solid product for second steady state condition (Product 2, sample (1D
B8B2-04), continued collecting product condensats.

15:50 Noticed that the entire HX01 trap sight glass is tinted. The HX01 sight glass has only
the streak observed eariier.

17:13 Tumed off feeder, continued collecting Product 2 and product condensate.

17:15 Ended Product 2 collection, ended condensate product collection.

17:42 Set fumace Zone 2 setpoint to 0°F,

17:44 Tumned off product breech strip heaters and N2 gas heaters.

17:56 Shut off N2 flow, charger, blower, coolant flows to HX01 and HX02, and spray tower
pump. Continued to rotate furnace for several hours until cooled to less than 200°F.

18:06 Drain phase separator/spray tower system.
__ R
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4.3 Sample Collection and Analysis
Feed, solid product and liquid samples were collected using the standard procedures
described in Section 3.

There was no oil layer noticeable in the phase separator water or the condensate for
the run. A small oil film was noticed on the inside of the HX01 condensate collection
cup.

The physical and chemical analyses requested for this treatability study are shown in
Tabile 4-5.

Split samples of the treated products were sent to B&B’s contracted laboratory. The

samples sent were identified as XTRAX3 and XTRAX4 for Product 1 (BB2-03) and
Product 2 (BB2-04), respectively.
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Table 4-5. Sampling and Analytical Requirements for the

Sheboygan River and Harbor Treatability Study

Asn] oaa | T [rca ] rcaicim J1os| ras| Taue | w |
A § Y Y - - Y

Notes:

test requested

test not requested

volatile organic compounds: Method SW846

semi-volatile organic compounds: Method SW846-8270
solution pH: Method SW846-9045 (solid) or EPA 150.1 {(water)

moisture = % sample weight loss @ 105°C

ash content: Method ASTM D-482

oil and grease: Method EPA 413.2 equivalent {IR)
total petroleum hydrocarbons: Method 503E with infrared spectroscopy
PCB scan: Method SW846-8080

PCB scan: CLP technology

total dissolived solids: Method EPA 160 1

total suspended solids: Method EPA 160.2

total solids: Method EPA 160.3

oil & grease: Method EPA 413.2

total petroleum hydrocarbons: Method EPA 418.1
total metals

I A complete CLP data package for these PCB analyses were requested.
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5. DISCUSSION OF TREATABILITY STUDY RESULTS

The laboratory X«TRAX treatability study on the Sheboygan River and Harbor Site
sample was completed as planned without any major problems occurring. The
treatability results are presented in this section.

5.1 Operating Data Summary
The laboratory unit was operated at two steady state conditions defined by the dryer
Zone 2 outside shell temperature and solids residence time:

Condition 1 = 900°F/85 min.
Condition 2 = 750°F/85 min.

A summary of the operating conditions is shown in Table 5-1.
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Table 5-1. Operating Conditions Summary for the Sheboygan River and Harbo: Site Treatability Study

Temperatures (°F)?

Avg. .
Avg. | Prod. | Dryer : Sample
Prod. | Loose | Fill : Collection
Sample| Cond.| Rate |Density|Volume ] Residence|Zone|Zone|Zone| Solid | N, Gas | N, Gas| Length
ID No. | (g/min)| (g/cc) | (1) (%) |Time (min)] 1 2 | 3 |Product{ In Out (min)

1 7.2 1.26 2.9 85 850 | 900 | 930 843 607 540 135
682 2 6.4 1.26 2.6 85 7101 750|773 | 694 | 597 514 135

Notes:

(1)  Fill Volume = percentage of dryer cylinder cross section filled with solids.

(2) Zones 1, 2 and 3 are progressive zones through the heated section of the dryer cylinder between the feed and
product discharge ends of the dryer.
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The solids residence time and fill volume are calculated from the following equations
presented in Chapter 20 of the Chemical Engineer’s Handbook (Perry,1973):

0.23L
DN%%tane

T=

Where:

t = Solids residence time in dryer, minutes
= Dryer cylinder length, feet

Dryer inside diameter, feet

2 O b
.

= Cylinder rotational speed, revolution per minute
8 = Cylinder slope, degrees

f = Fill volume, percent

m, = Product mass flow rate, grams per min

p, = Product bulk density, grams per cubic centimeter
Vp = Dryer cylinder volume, cubic centimeters

5.2 Process Component and Qverall Mass Balances
The component mass balances for solids, water, PCBs, oil and grease, and nitrogen
are shown in Figure 5-1. The overall mass balance is shown in Figure 5-2.
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For the mass balances, the following component definitions apply:

Solids: The fraction of the material remaining after heating at

105°C.

Water: Sample weight loss at 105°C; may include organics of
higher volatility. Moisture and water are considered
synonymous.

Oil and Grease: Oil and grease analyses, or actual liquid oil recovered.

Nitrogen: Nitrogen gas, assumed to be inert.

The mass balance is based on the total time that solids are fed to and discharged from
the system. Thus the unsteady portions of operation - start-up, shutdown, and
transitions to new steady state conditions - are included in the mass balance. All solid
product recovered is assumed to be the average of the product samples analyzed for
the particular run. Contaminant concentrations are measured in the solid and liquid
streams only. Analysis of the contaminants in the gas stream was not within the
scope of this project. Sampling and analysis of the vent gas stream does not provide
data that can be correlated to the pilot or full scale systems. Unlike the laboratory
unit, the pilot and full scale X+TRAX units reheat and recycle the cooled nitrogen and
a small amount of the nitrogen is vented to the atmosphere after being analyzed to
assure compliance with permit conditions. Permit conditions will vary from site to
site. The quantity of water in the laboratory scale vent gas is calculated assuming the
vent stream is saturated with water at 40°F.

The component recovery calculations are based on the mass of the component
measured in the untreated run feed material.

The component recoveries for the treatability study runs are summarized in Table 5-2.
The overall mass recovery for each run is tabulated in Table 5-3.
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Figure 5-1 Sheboygan River and Harbor Site X#TRAX Treatablllty Study
Component Mass Balances
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Figure 5-2: Sheboygan River and Harbor Site X#TRAX
Treatability Study Overall Mass Balance

RUN_FEED _ SOLID PRODUCT _
| ABORATORY | _CARRYOVER HOLD-UP

XoTRAX | PHASE SEP WATER OUT

SYSTEM | PHASE SEP FILTER CAKE _

- CONDENSED WATER

PHASE SEP WATER IN VENT TO CARBON _

TOI’AL(OM)Ass N 'IOT Al ?;A)BS our RECOVERY

22,528 21,908 97.2

NOTE: THE OVERALL MASS BALANCE EXCLUDES THE MITROGEN ADDED TO THE SYSTEM

PRI1878.0WC



Harbor Site Treatability Study

Component

Solids

Water*

PCB

Oil and Grease

Total Mass
In

(g)

4,667
1,316
0.60
1.9

Total Mass
Out
(g)

4,167
1,195
0.031

0.93

Table 5-2: Component Recoveries for the Sheboygan River and

Recovery
(%)

*The water recovery is based on the water entering the system with the run feed only,
it does not include the water charged to the phase separator during the run. The phase
separstor water added to the system was subtracted from the mass in and out.

**The Oit and Grease component is 3 subset of the solids and/or water components .
based on the definition of oil and grease given in this section. Therefore, summing the

individual components will not give the total mass of the stream. The total mass of
any stream is calculated by summing the solids and water components only.

Table 5-3. Overall Mass Recoveries (Excluding Nitrogen)
for the Sheboygan River and Harbor Site Treatability Study

| Study Prefix | Total Mass In (g) | Total Mass Out (g)
—m 21,908

The solids and water recovery is excellent.

The recovery of o'rganic based components such as oil and grease, and individual
organic compounds, is usually low relative to the solid and water recoveries. This is
particularly true for treatability studies with low concentration, high boiling point
compounds. The organic components tend to condense and plate out on the cooler
gas piping internal surfaces. Also, non-water-miscible organics coat the container
walls in the collection vessels. Each treatability study only uses a small amount of
feed material and the ;:rganics that plate out represent a significant fraction of the
total component mass for the treatability study. The visual observations of streaks
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on the site glasses shown in Table 4-4 substantiate that material was collecting on
the inside of the gas system piping.

If a treatability study were to process a significantly larger quantity of feed material,
the organic constituent recoveries would increase. Thére is a fixed amount of organic
material which adheres to the piping surfaces and as more material is processed and
the plating out limit is reached, the fixed quantity of the internal surfaces becomes
less mathematically significant. Even if the plated organics serve as sites for more
organics to plate out it is likely an equilibrium condition exists where the rate of
organics plating onto the plated organics equals the rate at which the accumulated
organics are released from the organic film surface. This theory is supported by the
pilot scale operations data where organic component recoveries, including PCBs, are
typically greater than 75 percent. The laboratory system piping must be washed after
each treatability study to prevent cross contamination with the next study. In
addition, it is important to remind the reader that the primary focus of the laboratory
scale treqtability study is on the resulting concentrations of the contaminants in the
treated solid product. '

5.3 Particulate Carrvover :
Particulate carryover is the material entrained in the gas stream which reaches the
scrubber. It is the total solid material recovered from the phase separator (BB2-08).
The percent carryover is determined according to the following equation:

% Carryover = (Mass BB2-08 solids)/(Total Mass BB2-02 feed)

For this study the carryover ranged was 1.8% as shown in Table 5-4. This is within
the typical range of 0.5-4% for previous laboratory X+TRAX runs. Typical carryover
rates for the pilot scale are less, and the full scale system is estimated to be less than
the pilot scale system. The pilot and full scale systems are designed to handle
particulate carryover by filter pressing the particulates from the gas scrubbing system.
in the pilot and full scale systems, the filter pressed solids are typically reprocessed
through the dryer.
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Table 5-4. Particulate Carryover for the Sheboygan River and
Harbor Site Treatability Study

Phase
Separator Run Feed
Solids (BB2-08) (BB2-02) Carryover

| Run Prefix (g) (g) (%) 4

5.4 Analytical Resuits

The complete analytical results for the Blasland & Bouck treatability study are
summarized in Tables 5-5 and 5-6. The analytical resuits for the first treatability
study sample, BB-O1, are shown in Appendix B.

All PCB analyses reported in Table 5-5 were completed using CLP protocols. PCB CLP
data packages for Product 1 (BB2-03) and Product 2 (BB2-04) are found in Appendix
A.
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Table 5-5. Analytical Data Sbmmary for the Sheboygan River and
Harbor Site Treatability Study

R
Run Feed Cond Phase Sep Phase Sep
Prelim Feed Run Feed Re-Analysis - Prod 1 Prod 2 Water Water Filter Cake
Sample 1D 882-01 B882-02 BB82-02R BB2-03 BB2-04 BB2-06 BB2-07 8082-08
C134910
EMS Lab No. C134280 C134908 C135707 C134906 C134907 C135834 C134929 C134928
Moisture % 36.3 220 x 0.0 00 x x 43.7
LOt {100-ash) % 47.3 36.3 X 14.0 142 2 x 84.0
Susp Solids ppm x x x x x BOL(S) 9 x
Dis Solids ppm 3 x x x x a7 870 x
pH 6.9 7.9 x 8.6 7.9 [ X ] 8.2 2.3
04&G (IR) ppm 170 320 x 200 210 28 0.98 300
TPH (IR) ppm 200 330 x 210 220 2.7 1.2 30
PCB 1242 ppm 143 43 100 4.8 3.9 0.0414 BDL(0.0008) 18
PCB 1248 ppm BDL(1.0) - BDL{1.0) 8DL(0.4) BOL(1.0} BOLI1.0) BOL(0.008) BDL(0.0008) B8DL(1.0)
PCB 1264 ppm 42 13 28 1.0 1.4 0.0094 BDL(0.0008) 7
PCB 1280 ppm 8.8 2.1 LX) 80L(1.0) 80DL(1.0) 80L.(0.0008) B0DL{0.0008) 9.8
Tots!l PCBs ppm 180.8 88.1 129.6 8.8 5.3 0.0508 BDL 4.8
Yolptites (pom)
Acetone 0.72 80L10.02) x o 0.28 2.1 0.11 est 0.28 x
Benzene est 0.004 BOL(0.008) x 0.024 0.048 B0L10.08) BDL(0.008) BDL{0.008) x
Ethylbenzene est 0.004 BDL0.008) x | est0.008 0.012 B80L.10.05) BDL{0.005) 80L(0.008) x
Fluorotrichioromethane 80L10.008) B80Lt0.008) x 0.048 0.4 80L0.08) 80L{0.008) 8DL{0.008 x
Methylene Chioride BDL(0.005) BOL(0.008) x | BDL{0.O1) ost 0.007 BDL10.08) BDL(0.005) 0.068 x
Methyl Ethyl Ketone B8DL(0.01) 8DL0.01) x | BDL(0.02) | BDL(0.02) i 0.3 80L(0.01) 0.048 x
Toluene B8DL10.00%) B8DL(0.008) x 0.014 0.034 80L10.08) 80DL(0.0085) BDL{0.008) x
1.1,1-Trichlorosthane B801.40.005) B801.(0.008) x | BDL(0.O1) | est 0.009 ost 0.024 B0L(0.00S) BDL(0.008) x
Xylene BDL{0.005) BDL.{0.008) x 0.018 0.048 B80L10.05) BDL(0.005) BDL{0.005) x
Semi-Volatiles (ppml
Anthracene BDL{0.33) BOLI0.33) x | BDL(0.33) | BDL(0.33) 80L10.11) BDL(0.01) 1.8 2
Beanzla)anttwacene BDL(0.33) BDL(0.33) x §{ BDL{0.33) | BDL{0.33) BDLIO.1 1) 8DL(0.01) st 0.6 x
Benzyl Alcohol BDL(0.33) B0L10.33) x ] BOL(0.33) | BDL(0.33) ost 0.061 0.08 8DL(Y) x
Bis{2-ethylhexyllphthelate 0.37 ost 0.31 x | BDL(0.23) | BDL(0.33) BDLIO.11) B8DL(0.01) et 0.6 x
Carbazole B8DL10.33) BDL(0.32) x | BDL(0,33) | BDL(0.23) BDLI0.11) B8DL(0.01) 1.1 x
Cheysone B0L(0.33) B80L(0.33) x | 8DL(0.33) | BDL(0.3}) BOLIO.11) 80L(0.01) 1.2 x
Di-N-Butylphthelate 0.38 BDLI0.33) x | BDL(0.33) | BDL(0.3) BOLI0.11) B80L(0.01) st 0.8 x
Fluoranthene BDL(0.33) 80L10.33) x | BDL(0.33) | BDL(0.33) 80L0.11) BDLI0.01) 6.3 X
Phenanthrene 801(0.33) BDL(0.33) x | 8DL(0.33) | BDL(0.33) BDLI0.1 1) B80L(0.01) 9.3 x
Pytene BDL(0.33) et 0.19 x | BDL{0.33) BDL(0.33) BDL(0.11) B8DL(0.01) 6.2 x
Pyridine BDL(1.8) 80L(1.7) x et 0.43 ost 0.21 1.7 st 0.22 BDL(S) x
Benzolc Acid BDL(1.8) 8DLI1.7) X 8DL(1.7) BDL(1.7) BDL(0.58) 0.078 BDL(5) x
2-Methyiphenol B8DLI0.33) BDL.(0.33) x| 80L(0.33) | BDL(0.23) est 0.057 0.023 BOL(T) x
4-Methyiphenol BDL(0.33) B8DL(0.33) x | BDL(0.33) | BDL(0.33) 0.41 est 0.42 ost 0.87 x
Phenol B8DL(0.33) BDLI0.23) x | BDL{0.33) | BDL(0.33) 0.89 ast 0.34 1.3 x
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Notes:
est = the value is below the calculated practical quantitation limit but
the compound was identified as being present during the
analysis
X = analysis not requested
BDL(A) = below detection limit, A = detection limit
LOI = loss on ignition = 100% - % ash

Preliminary Feed = Feed sample taken during feed preparation

Run Feed = Feed sample taken from feed hopper during treatability study
Prod 1 = solid product sample taken during Condition 1

Prod 2 = solid product sample taken during Condition 2

Condensed Water = combined condensate from Conditions 1 and 2 less
condensed oil

Phase Sep Water = filtered water from phase separator drum for Conditions 1
and 2

Phase Sep Filter Cake = residue filtered from phase separator liquid
Carryover Holdup = material removed from piping between dryer exit and spray
tower

- Differences in detection levels between samples are due to use of
different dilutions used by analytical laboratory or matrix interference.

- All results are reported on "as-received” basis except PCBs which are
reported on a dry weight basis.

- CLP data packages for Prod 1 (BB2-02) and Prod 2 (BB2-04) are found
in Appendix A. '
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5.8 BDL{1.0) 8DL(1.0) 8DL(1.0)
Barium 1.4 42 53 63
Cadmium BDL(0.40) BDL(0.40) 0.70 BDL(0.40)
Chromium 11 16 21 25
Lead 11 16 19 22
Mercury B8DL(0.11) 0.12 0.14 BDL(0.11)
Nickel x 5.8 12 13
Selenium BDL(1.0) B8DL(1.0) BDL(1.0) BOL(1.0)
Silver BDL(1.0) BDL(1.0) BDL(1.0) BDL(1.0)
Notes: X = analysis not requested
BDL(A) = below detection kimit, A = detection limit
Preliminary Feed = feed sample taken during initial feed homogenization
Run Feed = feed sample taken from feed hopper during treatability study
Product 1 = solid product sampie taken during Condition 1
Product 2 = solid product sample taken during Condition 2

Table 5-6. Wet Basis Total Metals Data Summary
for the Sheboygan River and Harbor Site Treatability Study

Total metals reported on "as-received” basis.

Table 5-7. Dry Weight Basis Total Metals Data Summary
for the Sheboygan River and Harbor Site Treatability Study

Notes: x
BDL(A)
Preliminary Feed
Run Feed

Product 1

Product 2

Preliminary
Feed
BB2-01
{(ppm, DWB)

80L(0.17)

x
BDL(1.6)
BDL(1.6)

Run Feed
BB2-02
{ppm, DWB)

8DL(1.3)
54
BDL(0.51)
21

21

0.15

7.4
8DL(1.3)

B8DL(1.3)

analysis not requested
below detection limit, A = detection limit
feed sampie taken during initial feed homogenization

feed sample taken from feed hopper during treatability study
solid product sample taken during Condition 1
solid product sample taken during Condition 2
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‘Product 1
B82-03
{ppm, DWB)

BDL(0.40)
25

22
BDL(0.11)
13
BOL(1.0)
8DL{1.0)
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Table 5-8.

Arsenic
Barium
Cadmium
Chromium

TCLP Metals Data Summary for the Sheboygan Rwer
and Harbor Site Treatability Study

BOL(0.01)
1.2
8DL(0.020)
8DL(0.050)
BDL{0.20)
8DL(0.005)
BDL(0.050)
BDL{0.040)

80L(0.010)
4.6
B0L(0.020)
BDL(0.050)
BDL(0.20)
BDL(0.005)
80L(0.010)
BDL{0.05)

analysis not requested
below detection limit, A = detection limit

feed sample taken during initial feed homogenization
feed sample taken from feed hopper during treatability study
solid product sample taken during Condition 1
solid product ssmple taken during Condition 2

8DL(0.010)
2.6
BDL(0.020)
BDL(0.050)
BDL(0.20)
BDL(0.005)
80L(0.010)
BDL(0.05)

80L(0.010)
3.0
B0L(0.020)
BOL(0.050)
8DL(0.20)
BDL(0.005)
8DL(0.010)
BDL(0.05)

Table 5-9. Removal Efficiency of Selected Components for
the Sheboygan River and Harbor Site Treatability Study

Product 1 (900°F)
BB2-03

Removal (%)

Product 2 (750°F)
882-04

Conc (ppm)

Removal (%)

Conc (ppm)

96
51

Notes:
Values are reported on a dry weight basis.

PCB removal efficiencies were between 90 and 91 percent. Qil and grease removal
efficiencies were 51 and 49 percent. The metals concentrations remained essentially
the same. Barium was the only TCLP metal detected. The barium TCLP level was
well below the 100 mg/l limit. All of the other TCLP metal concentrations were below
their respective limits also.
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There is variability between the preliminary feed sample (BB2-01) analytical resuits
and the run feed sampie (BB2-02) analytical results, particularly for the PCBs and
some metals. Because of the large variability between the preliminary feed (BB2-01)
and the run feed (BB2-02) PCB results, the run feed (BB2-02) was reanalyzed for
PCBs. The resuits of the run feed reanalysis (BB2-02R) was a PCB concentration
more similar to the preliminary feed (BB2-01) PCB concentration. Therefore, the run
feed PCB reanalysis (BB2-02R) result is used for all mass balance and removal

efficiency calculations.

The variability between the preliminary feed and run feed may be due to the non-
homogeneity of the sample, sampling technique, laboratory technique, or a
combination of these. Non-homogeneity of the sample is the most likely source of the
variability. As described in Section 3, the preliminary feed is collected when the

‘material is screened and mixed, the run feed sample is collected from the hopper at

regular intervals during the treatability study and composited. The feed in the hopper
is continually mixed by rotating mixers. Therefore, the run feed sample is more
representative of the feed material and is used as the basis for calculating removal
efficiencies and material balances for the treatability study. It should be noted that
even a well mixed sample can exhibit variability because of the small aliquotes used
to conduct the individual analytical procedures. The initial mixing of the sample after

- sample screening is intended to minimize this variability.

All PCB analyses for the BB2 run were completed using US EPA Contract Laboratory
Program (CLP) methodology. At the request of Blasiand & Bouck, CLP data packages
for Product 1 (BB2-03) and Product 2 (BB2-04) were provided. The data packages
are found in Appendix A.

Semi-volatile organic compounds were detected in the phase separator filter cake that
were not detected in the feed material. Semi-volatile organics frequently appearin the
filter cake at levels higher than the feed material. The detection of these compounds
in the cake that were not found in the feed analysis may be due to any or all of three
factors:
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1) Difference in detection levels for feed and cake samples.
2) Concentration effect.
3) Material carryover from previous tests.

The previous X +TRAX study was conducted on a sample with more than 3,400 ppm
polynuclear aromatic hydrocarbons (PAHs). Although the entire gas system was
cleaned between runs, the dryer itself may have contained some residual solids from
the previous test.

Both Product 1 (BB2-03) and Product 2 (BB2-04) appear to contain volatile organics
not detected in the feed samples. The reason for this phenomenon is not known. A
possible explanation includes adsorption of the chemicals onto the sediments from
being exposed to the opén air after being discharged from the system. It is likely that
these compounds are not on the soil when discharged from the dryer because most
of the same compounds are not detected in any of the other product streams from the
system. The previous X+«TRAX study that contained the PAHSs did not contain most
of these volatile compounds. |

5.5 VYent Emissions

Vent gas emissions sampling and analyses for PCBs was not within the scope of work
for this treatability study. However, vent gas emissions testing for PCBs on the pilot
scale system indicated that the quantity of PCBs entering the final stage of the APC
equipment (the carbon and particulate filters) was insignificant to the overall PCB
mass balance and the carbon and particulate filters removed virtually all traces of
PCBs from the vent stream before discharge to the air. Therefore, PCB emissions
should not be a concern when using the X+«TRAX system.

6.  CONCLUSIONS

6.1 Test Resylts
The X*TRAX treatability run significantly reduced the PCB level in the soil. The
residual PCB level in Product 1 (BB2-03) and Product 2 (BB2-04) was approximately
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the same, 5.8 ppm and 5.3 ppm, respectively. There is currently no PCB cleanup goal
established for the Sheboygan River and Harbor Site. Based on the resuits of this
study, CWM would be able to consistently reduce the PCB level to less than 10 ppm
total PCB using the patented X+ TRAX process.

6.2  Full Scale Remediation Cost Estimate

The final volume of sediments to be treated from the Sheboygan River and Harbor Site
will depend on the cleanup goal, which is not yet established. Projected full scale
remediation costs are presented in Table 6-1. Full scale X*»TRAX cost estimates
versus moisture content of the feed material are also presented.

These cost estimates are for the battery limits operation of the X+TRAX process.
Battery limits operation assumes that a staockpile of minus two-inch feed material is
provided by others near the feed hopper of the X+TRAX processing area. The
X=TRAX system will treat the sediments to less than 10 ppm PCBs and discharge the
sediments into a stockpile for others to remove from the X+«TRAX processing area.
it is important to note that the costs include disposal of broc_:ess residuals with the
recovered oil being destroyed in an off site TSCA approved incinerator. It is also
important to note that the residuals management costs are estimates based on the
samples tested in the treatability study.

Based on the sample received, the oversize material gréater than two inches in
diameter consisted of rocks. Some of the options for handling the oversize rocks
include crushing them to less than two inches in diameter and processing them
through the X«TRAX system or washing them with water or steam and disposing of
them at an off-site facility. The costs for screening the feed material to remove the
oversize material and handling tﬁe oversize material is not included in the X+TRAX
processing cost estimate. '
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Table 6-1. Projected Model 200 X+«TRAX Treatment Costs
Sheboygan River and Harbor Site

Costs Included in Total Prices Below

X+TRAX Procsssing:
Operating Labor
Capital and Maintenance
Consumables:

Nitrogen, Carbon, Electricity, Propane, Miscellaneous
Residual Msnagement:
Condensed Water, Condensed Organics, Filter Cake
Recycle

Notes for Tabie 6-1:

1) Mob/Demobilization cost will typically range from $300,000 to $500,000 and is not included
in the price above.

2) Carbon is reactivated off site, PCB guard beds installed upstream of main adsorbers.

K} Condensed organics are incinerated in a TSCA approved incinerator and the cost is included
in the prices given above.

4) Cost assume that water not used for product cooling can be discharged on sate after filtration

and carbon treatment.

Cost items that are not included in the estimate include permit equivalency
development, analytical testing, air monitoring, personnel monitoring and other
expenses that will be associated with this remediation and that are not yet defined.
It is impossible to estimate these costs prior to the issuance of an RFP defining the
scope of work and the division of responsibility between' CWM and the
owner/engineer.

The mobilization and demobilization charges are broken out as a separate lump sum
line item; this removes the price dependency on the volume of soil treated.

The operating conditions and unit cost assumptions for preparing Table 6-1 are
presented in Table 6-2.
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_ Table 6-2. X+TRAX Model 200
Cost Estimate Assumptions
Sheboygan River and Harbor Site

Item Amount

Organic in Feed 0.1%
Residence Time 90 min
Separation Temperature 785°F
Average Labor Rate $30/hour
Propane $0.65/therm
Electricity $0.10/kW-hr
Activated Carbon’ $1.75/pound
Nitrogen $0.01/ct
Notes: 'Assumes c¢arbon will be reactivated off-site

Lo~ Table 6-3 presents the estimates of raw material consumption and condensed organic
production for each condition.

Table 6-3. X+TRAX Model 200 Estimated Daily Consumption
Residual Rates, Sheboygan River and Harbor Site

Amount Per Day @ Feed Moisture Indicated
@363% | @30% | @25% | @ 20%

Propane galions 3,428
Electricity kW-hr 13,672 | 12,240
- Carbon pounds 250 250
o Nitrogen cubic feet 72,000 | 72,000
Condensed Organic | pounds 210 220
Condensed Water gallons 5,617 3,857

o
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Appendix A

- PCB CLP Data Packages
for Product 1 (BB2-03)
and Product 2 (BB2-04)
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7901 West Moms Street
Incanapoks. N 46231
Phone: 317°243-8304
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SOIL PESTICIDE SURROGATE RECOVERY
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B MATRIX SPIXE/MATRIX SPIXKE CCPILICATE RECQGVERY
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EMS LABORATORIES, INC.
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.~ < lhame:

_zb C:sde

-<b Sample ID:
datris: (soll/vater) o !
Date EZIxtracted:

GC Column ID

PESTICIDE METHOD BLANK SUMMARY

EMS LABORATORIES, INC.
INDIANAPOLIS. IN 46231 contract: .- m
207/ Case No.: SAS No.: SDG Noe.: ___
_M__ Lab File ID:
Level: (low/med)
-S- Extraction: (SepF/Cont/Sonc) s..
Date Analyzed (1l): _ 2-¢-9! Date Analyzed (2): 2-1-9
Time Analyzed (1) a2 Time Analyzed (2): 2:35:5"
.'Instrmne.nt ID (1): _¢c ~-§CQ$ Instrunent ID (2): | 6c Ect
(1): _o¢-%5 GC Column ID (2): -LO

THIS METHOD BLANX APPLIES TO THE FOLLOWING SAMPLES, MS AND MSC

~OMMENTS:

page ___

of

01|

0318202 ZuaFeed | ci3ydcs
04| ",ﬂm; YT
os| | cizudes ooz

L

|~ EPA i " LAB |

DATE

DATE

‘\/A

| SAMPLE NO. | SAMPLE ID |ANALYZED 1{ANALYZED 2|

) lam Lo  —

127

-9

-1-3J

FORM IV PEST
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PC3 INTTIAL CAIBRATION

L™
DG Xo.:

Contract:

SiS Jo.:

Instrumest ID: GCRCD ¥ Level (X low): low____ DIT1

lab Mame: _INS NRRITAGR Indianapolis, IN 46231

Lab Code: _307( Case Bo.:
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~* Name:

PESTICIDE/PCB STANDARDS SUMMARY

EMS LABORATORIES, INC.

INDIANAPQ: "

“231

'ub Code: 307! Case No.:

Instrument ID: cc €cof¥

SAS No.:

Conttacti cwm

SDG No.:

GC Column ID: _o4-5

| DATE(S) OF FROM: gz .9

“DATZ OF ANALYSIS

%) '

ey

| ANALYSIS T0: .. 1 TIME OF ANALYSIS
| TIME(S) OF FROM!: ,s:5): EPA SAMPLE NO.
ANALYSIS 108 _s2:u3:90 (STANDARD)
i RT |
| COMPOURD RT WINDOW CALIBRATION| RT |[CALIBRATION|QNT] §D
FROM | TO FACTOR | . FPACTOR |Y/N|
e ansas | essss | seeens | ceeswes -—l—* wem | cmne
Aroclor=1016_| os2 | _jo.s0 . Rl s 19:5% .00 510° ‘149
Aroclor=1221_| 227 | 730 |_2.34 |_1.92 s;0°% 230 .1 l-i.z_:.n%T_ —lza
Aroclor-1232_| 0.5 | _tos 1.5 Lo 5 12 s A YL e
W“r'u‘:- Lol lseze f ey |_sova0 | o9 |__svene | | ow
or=-124 <l 030 |_jo.CYd _ﬁ?_’h.l.hs - - -~ -5 _Lﬂﬁ_
Aroclor=-1284_| 529 | s | _s2.3) | 3.57.50" L2335 | 3.5 o 05 |23
,Aroclor=1260_[ac3d | _2oc¢7 | 20931 | 304 :0-5 | soos | 2oo w05 | | 1.3
|
nder QNT Y/N: enter Y If quantitaticn vas performed, N 1f not performed.

" tD must be less than or equal to 15,08 for
. 52 equal to 20.0% for confirmatien.

quantitation, and less than

‘Jotes Dctomin’iné that no compounds wers found above the CRQL‘is a form of
Juantitation, and therefore at least one column must meet the 15.0% criteri:

T multicomponent analytes, the single largest bnk that is characteristic

the component should be used to establish rstention time and tD.

~ntification of such analytes is based prizmarily on pattarn recognition

of

age

FORM IX PEST

1/87 Re:

~3
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Page _| Lo

EDE%IIE.HIl\.Erl

DATE OF N _ 12 -7-9)
INSTRIMENT _ 6¢ £¢ DATE: /2 [ 42 [ 9/ DATE: /. /.
Istr® 25 /L g
my/kg
_ EXTIR. pg/l  DET. TRE $ REPLIC. -l
-~ VAL R ANALYTE CONC, REUIAS WNITS LIMIT VAMUE  REQN, ,zmﬂ.. lanc
___ SMMPLE 2» g3  Aroclor-1016 404 goL__ E..F_ 1.0
QA/QC Aroclor-1221 5.0
E ) LA O2 Aroclor-1232 L0
Aroclor-1242 Y » S
DRH 12-5 -4 Aroclor-1248 1O
Aroclor-1254 LD
Ekm—. 08F /2¢z3: Aroclor-1260 Lo
g Hf-HNm” f L mno
w.mmmmm. —S 230 0.0430 o0l = _ge0 _$71%
or Wr. 9.92 9 Eﬂg NO. oa3%0).2 3211 _
EFFECTIVE .

P, GAS QIROMATOGRAPHY

REVIEWER: Nun:\\ A &)

EMS LABORATORIES, IN(C
INDIANAPOLIS, IN 4623

REQORDER:




- EMS LABORATORIES, INC
PCB ANALYSIS-SOIL METHOD BLANK
ANALYSIS METHOD: SW846-8080

ANALYSIS DATE: /2. 7-9/ ANALYST: 3 ® jo22
: TEST CODE: 3¢/ 2 QCl____R32cSIG
_ . PREP DATE: ,2-5-7! PREP METHOD: SW846-3550
—PAR?S — - COMPOUND =~  RESULT ~— ~URITS ~DET. LIMIT
| o SS8 . Arochlor 1016 . _<0.4 IG/KG 1.0
. 259 ____Arochlor 1221 2.0 NG /KG 2.0
$60  irochlor 1232  <0.4 RG/KG 1.0
“‘v Sel _ _______Arochlor 1242 <0.4 _mG/XG 1.0
262 Arochlor 1248 0.4 nG/KG 1.0
264 Arochlor 1260 <0.4 NG /XG 1.0
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S T R |

Page O + I

. . e ': ; S

( T ( TMSLO ORI TR TNC
INDIANAPOLIS, IN 46231
1P, GAS QIROMATOGRAPHY '

CALQULATOR ad Z(ogz

—~a -

DATE OF RN _ 42 -7-94 REVIEWER: ‘Bnw /02 3 RECORCER:
INSTRIMENT _ ¢ £<p DATE: L2122 /7 DATE: [/t ¥
Taste ® A
as o s N 3
EXIR. . ny/1 DET. TRUE 3 REPLIC. Jl
VAL ANALYTE CONG, RESUIIS UNITS LIMIT VALUE ROV, REPL. 1 QNC -
___ SAMPIE _cj3y90S Aroclor-1016  _ gou Py Lo |
QA/QC Aroclor-1221 aq.lh‘ 3.9
TYPE Aroclor-1232 4 p L0
. PREP Aroclor-1242 o151 43R L0
DATE 12- 2 -91 Aroclor-1248 4oL Aol ! 1O
C Aroclor-1254 8,260 13 . _ LD
ANALYST ogf /zcz3 Aroclor-1260  aou2b  _2.| Lo
PREP Aroclor-1262 80t AOL N IX-)
%ﬁi —S 330 bea —— 00450  _ ¥  _o@)l @ _0:050 1%,
m;:m_._ 1265 REFERENCE NO. 030). 2. 3011
EFFECTIVE | : '
FINAL VOL., __ S0Oml : ' :
Y toumendi 1292 .47,_@./«:/
c
(WY
b=t

Tc,‘ GJt: 030).2

TwW88115



EMS LASORATORIES, INC
INDIANAROQLIS, "IN 44275)
1P, GAS CHROMATOGRAFHY

CALQULATOR tad \.Omm

DATE OF RIN _ 12 -7-9) REVIEMER: Zmu //¢43 RECORDER:
INSTRIMENT _ ¢ £¢q % DATE: (4/ 12 19/ DATE: /_/
Inste® 25 £ g »
_ - m3/kg 5
EXTR. pa/l DET. TRUE REPLIC. ’
RESUIS UNITS LIMIT VALUE RX¥, REPL. 1 QNC
VAL Q367247 ANALYTE QONC, . ; "
___ SAMPIE _C 134905 Aroclor-1016 . 1.0 _
Qz/QC Aroclor-1221 E..f 3.0
INPE sPloz Aroclor-1232 O
PREP Aroclor-1242 L0 43
DATE 12- 2. -9 Aroclor-1248 ! 1O .
Aroclor-1254 LO _ 13
ANALXST oaF /zez3 Aroclor-1260 © o208 103 . Lo 9. | o2 20
PREP Aroclor-1262 Lo
§|m.. ‘S 230 bea —a0137 ool = 0050  _31%
IN.VO ,
. QL. W, .’ m.mmm REFERENCE NO. 0301).2 30771
EFFECTIVE oo

Tesd Gde: 030).72

. TW88115
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Page _b -

CALQULATOR

DATE OF RN

INSTRUMENT

wlL

—_ SAMPIE 139996

QA/QC

~ DATE

AT '/loz'g_

12-1-91

bt ECN T

Tste® 25 L g

2-2 -9

‘Mm

PNGER __ S 230
IN.VOL.

or Wi, . ____L__a._o-o’
FINAL VOL, _ 500wl

-y
o

Tesd (oJ( :

TW88115

03012

e

ANALYTE

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-126 2
be

* Commend

iEMS LAZORATORIES, LNC

INDIANAPOLIS, "IV 4527)
CIP, GAS CHROMNIOGRAPIY
REVIEWER: ‘Z,.,) /:0l3 RECORCER:
DATE: IRV A K DATE: / /
ny/kgy
EXTR. : pa/l DET. TRUE 3 REPLIC.
QONC, RESUIIS UNITG  LIMIT VALIE RO, REPL. 1 OONC _
[N 1.0 ————
—hee— 40 aqlly Lo
L 4 4 1.Q —
o008 _4.8 L0
—Age 6o ' LO
2020% __J.O L0 i
Lo = __BoL Lo . _
¥ ]( 1.0 .
T ———— -e—mz.. ——-L —u‘———- —Lm-' - —
REFERENCE NO. 030}.2 3011

1242 s Je9rao/¢cﬂ



i o )
TES LA TOIRATORIET NG

LNDIANAPOLLS, ' 4623
CIP, GAS CHROMATOGRAFHY .

CALCUIATOR ___ (AT [ieaz
DATE OF RIJN 12-2-91 REVIEMER: 'é&“) //023 . REQORDER: ,
INSTRIMENT _ ¢ £¢p 1 DATE: 22 1. DATE: / ;
Instr® 25 L !
m/kg -
EXIR. 3/l DET. TRIE 3 REPLIC. :
YAL ANALYTE QONC, RESULIS UNTTS LIMIT VALUE RV, REPL. 1 OONC _
___ SAMPIE _c1349©1 Aroclor-1016 goL AQL 1.0
Q/QC Aroclor-1221 | q'lhl 3.0
TYFE Aroclor-1232 y 20 _
PREP Aroclor-1242 0:.0767 39 ¢ D
DATE 12- 2 -9 Arcclor-1248 goL soL ! 1O
Aroclor-1254 2.0213 1.4 LD e
ANALYST oaf /2023 Aroclor-1260 ¢ 4oL Lo —
PREP Aroclor-1262 f«' ¥ Lo _
% S 230 bea N0 I ool = _e0s0  _32% —
or Wi 9.9 REFERENCE NO. 6301 2. 3011
EFFECTIVE ( .
FINAL VOL, _ $SDOwml .
' ‘Commt—'-/{: 1292 s Jc,ll‘/‘-ol

Tesd GJt-' 0301.7

TW88115



Pgo 4 i _

CALQULATOR __ (AT Jieaz

DATE OF N _ 12 -7-91

INSTRIMENT __G¢ ¢cq %

Iiste® 28 £ ¢

IN.VOL.
Or WL, _ 1013,
EFFECTIVE

FINAL VOL., _ $00 Wl

Tesd Gde: 03017

TW88115

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
beca

REVIEWER: Y0 Ji0d 3 RECORCER:
DATE: A [l [9/ DATE: :
.4
my/kg S
EXIR. . pg/l  DET. TRUE 3 REPLIC. ‘i
ANALXTE CONC, RESUIIS UNITS LIMIT VAWE REQV, REPL. 1 QNC -
[N [ 1.0
—or aglly L
4 Y 1-Q —
o247 12 ¥ LO
goL so ! 1O
22381 1 LD
2:0353  _27 Lo
A0L ot . Lo
2043 L a0t _ces0  _33%

', Co‘mu\‘p“ :

MS LABORATORIES, IN¢

HNDIANAPQLLSG, "IV

CIP, GAS CHROMATOGRAPHY

\Z.‘,l

NS de g

REFERENCE NO. as01).a

3071

1292 s a’c,mcjecl

—



4 4 §
Fags 4 - 1 L

CALQULATOR tad Z‘ozz

CIP, GAS IROMATOGRARIIY

o aneg Lo A7 i e

INDIANAPOLIS, 'N 4

8221

DATE OF RN _ 42 -7-9} REVIEMER: Jheo! Jio23 RECORCER:
INSTRIMENT _ G¢ £¢p % DATE: /R _J 12 [P/ DATE: /. :
ste®2s L g A
ng/kgy . o
EXIR. M/l CET. TRIE L 4 REPLIC. !
YAL ANALXTE QONG, REULIS WNITS LDMIT YALUE ROV, REPL. 1 OONC .
— SAMPIE ;39909 Aroclor-1016  _ go. = __gor Lo
QA/QC Aroclor-1221 ] q.lh' 3.0
TYPE Aroclor-1232 : l LQ —
PREP Aroclor-1242 0. 0416 23 ¢ LO
DATE 12-2 -9 Aroclor-1248 40L Y8 : 1:Q
. Aroclor-1254 20172 oL —LO
AMALYST oar /z¢z3 Aroclor-1260 L Lo —
PREP Aroclor-1262 E ' ¥ Lo —
% —3 230 bea —_— 0o b e0l 0o stk
Or WIs . 0. 158 REFERENCE NO. osola___ 307
EFFECTIVE |
FINAL VOL, _S0Oml 2 lommendt 1242 is J“’mc/“]
-
b
~1

Tesd GJ(’ 03017

TWB8115



Page 0 ' 1__ 1

. CALOUIATOR ___ (AT [ie22

DATE OF RN _12-7-9)

INSTRIMENT _ 6c F¢n %

Ihstr® 285 L %
VAL ANALYTE
___ SMMPIE _¢i3492%  Aroclor-1016
Qn/QC Aroclor-1221
TYPE Aroclor-1232
PREP Aroclor-1242
DATE _2-2 -9 Arcclor-1248
~ Aroclor-1254
ANALYST ogf /223 Aroclor-1260
PREP Aroclor-1262
PAGEd _ S 230 bca
IN.VOL.

or Wi, _19__-02_5_

FINAL VOL,, _ SPOml

St

Test ade: 03017

TWB8115

P, GAS QIROMATOGRAPHY

REVIEMER: 2o //0.03

EMS LABORATORIES, 1iN(
INDIANAPOLIS, I\ 4623)

RBECORDER:
DATE: w2 /o3 [2/ DATE: / /. g
A
ma/kg 3
EXTR. _pg/l  DET. TRUE % REPLIC. -
QONC, RESUIIS UNITS LT VALLE RECW, REPL. 1 QNC ‘-
L L 1.0
—— anlly L2
b 4 4 1.0 __
0,352 it ¢+ 0
4ot = __gor LO
©2:134 37 LD - __
onlq_L QQ' LO — P,
—ao 80t Lo
2:240% e.0l 2:090 2% .
REFERENCE NO. 030).2 3071

3 COma\CJ" 1242 s c’e,ma/«/



CALQULATOR ___ (AT  [ie22

DATE OF RIN __ 42 -7-9)

INSTRIMENT __6c fFcp %

Iwstr® 25 L g

VAL

-

poad
({g]
Tesd ade: 03017

TWBB115

Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
bea

CIP, GAS CHROMATOGRAFHY

! }

; O
TS LS TORATTRIET CNC
INDIANAPOLIS, "IV 46231

REVIEWER: ‘Ay.0) /023 RECORCER:
DATE: /JJ 12 /g DATE: _/ /
my/kg
EXTR. pa/l  DET. TRUE Y REPLIC.
ANALYTE CONC, RESUIIS WNITS LIMIT WUE R, REPL. 1 QONC
1.0
sty L2
L
LO
W-X 1k L0 2450 = _00%
LD
P B Lo 24 = _104Y%
:'__ ol = 09
REFERENCE NO. 0801, 2. 3011

|
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¥
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.611

; ' 5.767 Tecn &F®®

8.836

10182855  sous 1°°

11,949
$8:883
YRLL]
14.968

22.317
22.797

24.672 Qeg 0-0500

. 26.229

D709 HIGH 2 A V.

EMS LABORATORIES, INC. INDIANAPOLIS 1IN ol
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)

20



—ex

EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D709 HIGH
‘esult File : /DATA/LOOP/RESULT/PCB_3071_001.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-S Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 3:51:S8

ARXXRARXRARRAXNRRRARAARRARANAREA SUMAK A a a t x Ak A A A R A AR A AR AR AR AN RRRRRARRR KN

RT Area Amount Name
S.77 390237 .120 TCX
9.52 A 1820219 3.595 1248

18.99 B 3324017 164255.400 1260
24.67 .. 389496 389496.200 DCB
AXRRARKRRRAAKRKARKRARKRRANRRPEAK AREAS A AN A A A AR KA A X R A NN KR A KR AKX RRRARRNRR KR
RT Area Code Amount Name
.61 211814 BV .3145
2.63 1830 BV .0003
3.45 $708 BV .0011
5,77 390237 PV . 1202 TCX
6.83 9410 BV .0018
7.26 11243 PV .0021
7.97 $522 BB .0010
8.84 158724 BV .0295
9.22 6422 VV .0012
2.52 A =~ 93392 W .0433 1248
9.77 1858 VvV .0003
10.24 18009 VV .0033
10.56 A 403898 VvV L1777 13&2
10.92 A 138876 VvV .0548 1248
11.20 A 85912 Vv - .0399 1248
11.38 :A 5303&,VV .0136 1248
11.68. 24616 VvV .0046
11.92 A 220777 VWV .0869 1248
12.07 A 180318 VvV .0398 1248
12.17 A 186706 VV 3.0114 1248
12.46 $563 VvV .0010 -
12.65 255116 VvV .0475 -
12.76 142209 VvV .026S8
13.09 340331 VV .0633
13.38 71900 VvV .0134
13.65 7980 VvV .001S
13.8S5 13269 VW .002S
13.99 A 174814 VV .0383 1248
14.12 A 282494 VV .0889 1248
14.27 $17851 Vv .0963
14.53 44048 VV .0082
14.86 274849 VvV .0511
15.04 113506 VV .0211
-15.19 278473 VWV .0518
15.37 87165 Vv .0162
15.60 7092 VvV .0013



EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name D709 HIGH
esult File /DATA/LOOP/RESULT/PCB_3071_001.RES
RT Area Code Amount Name
15.76 13852 vv .0026
15.95 69682 VvV .0130
16.14 130994 VV .0244
16.28 §5728 VvV .0104
16.37 90312 VvV .0168
16.50 276816 VvV .0515
16.88 36044 VV .0067 .
16.97 202872 vV .0377
17.13 140759 Vv .0262
17.29 9905 Vv .0018
17.40 593721 VvV .1104
17.72 39945 VvV .0074
17.85 23409 VV .0044
18.04 86965 VvV .0162
18.23 774143 VV .1440
18.59 319635 VvV .0595
18.83 79276 VV .0147
18.99 B 724766 VV .2684 1260 SN
19.26 91000 VV .0169 ’ ~
19.40 15515 vv .0029
19.47 B 311558 Vv .1133 1260
19.60 B 179634 VV .1054 1260
19.70 61259 VvV .0114
19.77 17664 VvV .0033
19.86 56618 VvV .010S
20.05 B 316013 VV .0926 1260
20,18 B 179415 VvV ~.0580 1260
20.29 B 164229 VV 164229.0000 1260
20.47 40331 VvV .007S%
20.59 66480 VV .012¢4
20.74 B 707311 VV .3925 1260
20.89 24071 VYV .0045
20.99 31665 Vv .0059
21.27 2742 VV .0005
21.38 B _380074 VV .0803 1260 -
21.51 15327 wW .0029 B
21.59 B 154238 VvV 25.1862 1260
21.70 B_ 206778 VvV .0814 1260
22.01 14241 VV .0026
22.32 78009 Vv .014S
22.48 7500 VvV .0014 i
22.80 157608 PV .0293
22.92 14931 W .0028
23.76 41860 BV .0078 »
24 .67 389496 BB _ 389496.2000 DCB
26.23 2279 BV .0004
Total Area 12221636 Total mg/L H $537%56.700

Report Time
Method
Report File

Mon Dec 9, 1991 11:32:03 am
/DATA/LOOP/METHOD/PCB8SLAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT
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1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
~ ~ - Page
: D710 MED

/DATA/LOOP/RESULT/PCB_3071_002.RES

" Sample Name
esult File

1 uL injection on INST 9004 #6 DB-S5 (fused 5111ca/cap1llary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 4:35:38

AANKARARRRARRAAAARARRARRARAREA SUMA A A A A A A A A AR RN AKX R R AR RN RRRKRANNRRNRR

RT Area Amount Name
5.78 391836 .121 TCX
9.53 A 940767 1.898 1248
19.00 B 1680509 82016.310 1260
24.67 370273 370273.500 DCB
AARRRARRKAREXKRARKRARNRAPEAK AREA S A r AN A A AR A AR R AR A AR AR RRRARARKARAR AR
RT Area Code Amount Name
.62 171223 BV .2543
1.31 2434 PB .0005
3.47 10766 BV .0020
5.78 391836 BV .1207 TCX
6.86 4186 VvV .0008
7.27 6108 VvV .0011
7.99 3018 BB . 0006
8.85 86967 BV .0162
9.23 3331 VW .0006
&,53 A 49194 PV .0228 1248
1857 vv .0003
10.25 2088 VV .0017
10.57 A 203565 Vv .0896 1248
10.94 A 73045 VvV .0288 1248
11.21 A 43408 VvV .0202 1248 -
11.40 A 28187 Vv .0072 1248 '
11.69 12439 Vv .0023
11.93 A 120519 Vv .0475 1248
12.08 A 96671 VvV .0213 1248
12.18 A 99037 VvV 1.5974 1248
12.67 133387 vV .0248 -
12.78 73871 Vv .0137
13.10 173170 VvV .0322
13.39 3691¢ VV .0069
13.66 4168 VvV .0008
13.86 6532 Vv .0012
14.00 A 85741 VvV .0188 1248
14.15 A 141402 VV . 0445 1248
14.29 2668%6 VvV .0496
14.53 25558 vV .0048
14.87 127136 VvV .0236
15.0S- 60729 VvV .0113
15.20 149372 vv .0278
15.38 47056 VvV .0088
15.61 4384 VV .0008
15.77 7516 VvV .0014

NP
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Sample Name
‘esult Fiie

EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
D710 MED
/DATA/LOOP/RESULT/PCB_3071_002.RES

RT Area Code Amount Name
15.96 35612 VvV .0066
16.15 64561 VvV .0120
16.29 27304 VV .0081
16.37. 48825 VvV .0091
16.51 138804 VV .0258
16.88 17504 VV .0033
16.98 106429 VV .0198
17.14 73553 vV .0137
17.30 4904 VV .0009
17.40 313406 VV .0583
17.73 212%9 VWV .0040
17.86 12611 VvV .0023
18.05 44668 VV .0083
18.23 409261 VV .0761
18.60 163075 vV .0303
18.83 41996 VvV .0078
19.00 B 366934 VV .1359 1260
19.26 50200 VvV .0093
19.40 8533 vv .0016
19.48 B 164441 VV .0598 1260
19.61 B 92794 VV .0545 1260
19.71 30959 vv .0058
19.77 8667 VvV .0016
19.86 29701 VWV .0055
20.06 B 161027 VvV .0472 1260 -
20.19 B 93044 VV .0301 1260
20.30 B 82003 Vv 82002.8400 1260
20.47 21906 VvV .0041
20.60 33404 VV .0062
20.74 B 355735 vv .1974 1260
20.89 14437 VvV .0027
20.99 18967 vV .0035
21.39 B 181046 VvV .0382 1260
21.51 8453 VW .0016
21.59 B 78716 VvV 12.8538 1260 -~

_21.70 B 104770 VvV .0413 1260
22.02 7509 vV .001¢
22.32 38124 VV .0071
22.48 4127 VW .0008
22.80 74979 PV .0139
22.92 8232 vwWw .001S
23.76 21037 BV .0039
24 .67 370273 BB 370273.5000 DCB
26.23 2143 BV .0004
Total Area 6716644 Total mg/L : 452292.600

Report Time
ethod
Report File

Mon Dec 9, 1991 11:46:52 am
/DATA/LOOP/METHOD/PCBBLAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT
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1 ulL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
' Page
Sample Name : D711 LOW
Result File : /DATA/LOOP/RESULT/PCB_3071_003.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

-carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 S:19:17

CRARKNRRRARRRAK AR RARANRRARAREA SUMR t a t sk kA Ak A A A A AR AR R A AR R AN R RN R AR KK

RT Area Amount Name
S.78 391169 .120 TCX
9.53 A 256449 .515§ 1248

19.00 B 350306 17521.130 1260
24.67 36697S 366974.700 DCB
EXRRXX KRR RRXRAANRRRRARRARNPEAK AREA S At a a A A A A A A A N AR A AR AR ARRN R KRR RN R A KK
RT Area Code Amount Name
.62 124275 BV .184S5
1.32 2190 PB .0004
2.64 1953 BV .0004
3.46 15422 BV .0029
S$.78 391169 BV 21205 TCX
6.85 3938 Vv .0007
7.27 1864 BV .0003
8.85 24439 BV .004S
9.53 A 14032 BV .0065 1248
9.77 1815 Vv .0003
10.25 3512 BV .0007
10.57 A 53;78 vV 0238 1248
10.93 A 20860 VV .0082 1248
11.20 A 133%2 Vv .0062 1248
11.39 A 7522 vV .0019 1248
11.69 3387 vV .0006
11.93 A 33460 VV .0132 1248
12.08 A 26586 VV .0089 1248
12;&2 A 26810 vV .4324 1248
12.67 36311 VvV .0068
12.77 21565 VvV .0040 -
13.10 46095 Vv .0086
13.39 10268 VvV .0018
13.86 1744 VWV .0003
14.00 A 22063 VvV .0048 1248
14.15 A 37586 VvV .0118 1248
14.28 68420 VV .0127
14.53 7578 vv .0014
14.87 32497 VV .0060
15.05 18532 vv .0029
15.20 36680 VvV .0068
15.38 12327 VW .0023
15.76 1858 vV .0003
- 15,98 8980 VvV .0017
16.14 15574 VWV .0029
16.28 6826 VvV .0013

to

~1



EMS LABORATORIES. INC. INDIANAPOLIS IN

Sample Name : D711 LOW
lesult File : /DATA/LOOP/RESULT/PCB_3071_003.RES
RT Area Code Amount Name
16.37 10853 VvV .0020
16.50 32007 VvV .0060
16.88 4255 PV .0008 .
16.97 23121 VvV .0043
17.14 15671 VV .0029
17.40 73047 VvV .0136
o 17.72 4591 Vv .0009
17.85 2501 Vv .0005
18.04 8988 Vv .0017
18.23 93157 VvV .0173
18.60 348S7 vv .0065
18.83 9105 VvV .0017
19.00 B 75292 VvV .0279 1260
19.26 11560 VvV .0022
19.40 1905 v .0004
19.48 B 36940 VV .0134 1260
19.61 B 19964 VV .0117 1260
19.70 8617 Vv .0016 ;
19.86 6477 VV .0012 : N
20,06 B 34023 VvV .0100 1260
20.18 B 19871 VvV .0064 1260
20.29 B 17518 Vv 17518.2600 1260
20.46 4874 VV .0009
20.59 7006 VV .0013
20.74 B i 72862 VvV . 0404 1260
20.88 3327 vv .0006
20.99 4451 VvV .0008
21.39 B 34983 Vv « .0074 1260 & .,”J £¢ nRsY /reo ~igega
21.50 1823 vv .0003 ]
21.59 B 16798 VvV & 2.7431 1260 /10886
21.70 B 22055 Vv s .0087 1260
22.01 1465 VvV .0003
22.32 7552 PV 3 .001¢
22.80 15732 BV 4 .0029
22.91 2594 VB .000S -
23.76 6740 BV % .0013
24.67 366975 BB 366974.7000 DCB
26.22 2138 BV .000¢
Total Area ©oe 2268366 Total mg/L : 384496.700
Report Time : Mon Dec 9, 1991 12:50:30 pm
Method : /DATA/LOOP/METHOD/PCB8LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS.FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
, Page
Sample Name : D712 VERY LOW
esult File : /DATA/LOOP/RESULT/PCB_3071_004.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Zarrier Gas - Hydrogen (3.5 mL/min) -

Injected on Fri Dec 6, 1991 6:03:02

AR AR AKX AR RN RN A ANNARRANARRAREA SUMa t st st s Ak sk A A A A A A A AR A AN AR AR KR AR AR R R R KX

RT Area Amount Name
5.78 394424 121 TCX
9.53 A 106452 .219 1248

19.00 B 186164 9270.697 1260
24 .67 370763 370763.100 DCB
KRR AR XA KRR AR R A NRREAXARNRRPEAK AREA S A A v A r A A A A K A A A R AN AR KRR A AR R AR KR AR XK
RT Area Code Amount Name
.62 115398 BV L1714
2.64 1856 BV .0003
3.46 5418 BV .0010
S.78 394424 BV .1215 TCX
6.85 4293 BV .0008
8.85 10504 BV .0020
9.53 A 5761 BV .0027 1248
9.78 1839 VvV .0003
10.57 A 22152 PV . 0097 1248
10.94 A 8399 VvV .0033 1248
11.21 A 4899 VvV .0023 1248
11.39 A . 3234 VV .0008 1248
11.69 1406 VV .0003
11.93 A 15025 Vv .0059 1248
12.08 A 11377 vV .002S 1248
12w1§4A 11490 VV .1853 1248
12.67 15545 VvV .0029
12.77 8388 vv .0016
13.10 18883 vv .0035
13.39 3932 Vv .0007
14.00 A 8963 VV .0020 1248 -
14.16 A 15{§L.VV .0048 1248
14.29 30133 vw .0056
14.53 2784 VV .000S
14.87 12403 VV .0023
15.08 6691 Vv .0012
15.20 17296 VvV .0032
15.37 4834 VV .0009
15.95 3722 PV .0007
16.14 6707 VvV .0012
16.28 2817 Vv .000S
16.37 5645 VvV .0011
16.50 14353 Vv .0027
16.88 1647 PV .0003
16.97 11966 VvV .0022
17.14 8030 VV .0015%

30



Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

' Page 3
D712 VERY LOW
/DATA/LOOP/RESULT/PCB_3071_004 .RES

RT Area Code Amount Name
17.40 37310 VV .0069
17.72 2508 VvV .0005
18.04 4593 PV .0009
18.23 47873 VV 0089
18.60 18488 VvV .0034
18.83 4934 VV .0009
19.00 B 3gsS12 vv .0143 1260
19.25 6429 VvV .0012
19.48 B 20708 VvV .0078 1260
19.61 B 10615 VvV .0062 1260

. 19.70 4571 VvV .0009
19.86 3677 VvV .0007
20.06 B 17866 VV .0052 1260
20.18 B 10512 Vv .003¢ 1260
20.29 B vv 9269.1890 1260
20.59 3754 VV .0007
20.74 B 39517 VvV .0219 1260
20.99 2442 VvV .000S
21.39 B 18955 VvV .0040 1260
21.59 B 8828 VvV 1.4416 1260
21.70 B 11384 VV .004S 1260
22.32 4017 BV .0007
22.80 7110 BV .0013
23.76 4327 BV .0008

T 24.67 370763 BB 370763.1000 DCB
26.22 2114 BV .0004¢

Total Area 1528442 Total mg/L 2 380034.300

Report Time

Method

Report File

Mon Dec 9, 1991 1:02:43 pm
/DATA/LOOP/METHOD/PCB8LAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D702 1016
esult File : /DATA/LOOP/RESULT/PCB_3071_00S.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
' Make Up Gas P-S Argon Methane Mix (30 ulL/min)

carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 6:46:43

AN R AR AR KRR R R R RRAARRARRAREA SUMA st r s st r r r A A A A A A R R AR AR A AR AR R X R AR AR RN

RT Area Amount Name
$.78 393838 .121 TCX
9.53 A 949572 1.559 1248

24.67 350460 350459.600 DCB
XANR R AN KRR A RRRNAANAARRNNNPEAK ARE A S A A st A sk A A A R RN AN A A AR TR A AR KRR AN REANR KK
RT Area Code Amount Name
.60 976068 BV 1.4494

2.64 1828 BV .0003

3.46 4878 BV .0009

5.78 393835 PV .1213 TCX

6.69 13595 BV .002%

6.85 4472 VV .0008

7.06 17986 VV .0033

7.27 88957 Vv .016S

7.98 12658 BV .0024

8.70 1296 BV .0002

8.85 197477 VvV .0367

9.23 17570 Vv .0033

9.53 A 118681 VV .0550 1248

9.78 — 1953 VV .0004
10.03 3110 VV .0006
10.25 41280 VV .0077
10.57 A 294739 VvV 21297 &248- 10 Ifs
10.93 A 137424 VV .0542 1248
11.21 A 78348 VV .0364 1248
11.39 A 31284 VV .0080 1248
11.69 13130 VvV .0024
11.93 A 84693 VV .0333 1248 -—
éZLOB A 77870 VvV .0172 1248
12.18 A 75086 VvV 1.2112 1248
12.48 7107 vv . .0013
12.67 101459 vV .0189
12.77 74510 VV .0139
13.10 130419 VV .0243
13.39 30967 VV .0058
13.66 4946 VV .0009
13.86 3472 VV .0006
14.00 A 19898 VvV .0044 1248
14.16 A 31552 vv .0099 1248
14.29 42422 VV .0079
14.53 7760 VvV .0014
-14.87 4422 VV .0008
15.05 $513 Vv .0010



EMS LABORATORIES, INC. INDIANAPOLIS IN

. Page 3
Sample Name : D702 1016 :
Result File : /DATA/LOOP/RESULT/PCB_3071_00S.RES
RT Area Code Amount Name

15.20 2476 VvV .0005

23.76 1275 BB .0002

24.67 350460 BB 350459.6000 DCB

26.23 2017 BV .0004
Total Area : 3508888 Total mg/L : 350462.900
Report Time : Mon Dec 9, 1991 1:09:57 pm
Method : /DATA/LOOP/METHOD/PCBSLAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS .FMT
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EMS LABORATORIES, INC. INDIANAPOLIS IN
-Page
Sample Name : D703 1221
esult File : /DATA/LOOP/RESULT/PCB_3071_006.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-S Argon Methane Mix (30 uL/m1n)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 7:30:23

AR XXX RARRR AN R ARRNNRNRRRRRAREA SUMA et a vk A A A A A R A R A A NN KRR R AA KRN RR AR KK

RT Area Amount Name
5.78 401768 .124 TCX

9.53 A 30964 .013 1248
19.00 B 7735 .003 1260
24.67 371730 371730.300 DCB

AXXRRXRKRAKRRARNXARKARRAAXRPEAK AREA S A A A A A A A AR AR A AN AR KRR ARRRRRR XA AR A K X

RT Area Code Amount Name
.61 189331 BV .2811
2.64 6854 BV .0013
2.98 3546 VV .0007
3.46 8803 VV .0016
3.80 y 48409 VV .0090
§.11 o _12152 BV .0023
5.78 401768 PV . 1237 TCX
6,69 44412 BV .0083
6.85 4965 VvV .0009
7,06 7 34152 vV .0064
7.27 4 120691 VvV .0225 221 25946
8.69 7782 BV .0014 .
8.90 25321 vV .0047
9.22 1665 VvV .0003
9.53 A 7038 PV .0033 1248
9.78 1784 VV .0003
10.25 1383 PV .0003
.10, 32 1820 VvV .0003 .
10.57 A 12473 PV .0055 1248
10.93 A 6708 VvV .0026 1248
11.21 A 3161 PV .0015 1248 -
11.93 A 1583 BV .0006 1248
12.48 31497 BV .00S9
12.66 3492 VvV .0006
12.77 3969 VvV .0007
13.10 2169 VvV .0004
14.31 4025 vV .0007
15.20 2790 VvV .0005
16.51 1990 VvV .0004
16.98 1548 BV .0003
17.41 4756 BV .0009
18.24 S116 VvV .0010
. 18.60 1971 VvV .0004
19.00 B 3581 Vv .0013 1260
19.48 B 1327 PV .0005 1260
20.06 B 1071 BV .0003 1260

36



i EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
— Sample Name : D703 1221
‘esult File : /DATA/LOOP/RESULT/PCB_3071_006.RES
RT Area Code Amount Name
20.75 B 1756 BV .0010 1260
21.27 1263 BV .0002
23.76 1830 BV .0003
24,67 371730 BB 371730,3000 DCB
26.23 2179 BV .0004
_ Total Area : 1393863 Total mg/L : 371730.800
Report Time : Mon Dec 9, 1991 1:17:12 pm
Method : /DATA/LOOP/METHOD/PCB8LAJ .MTH

Report File : /DATA/LOOP/FORMAT /EMS . FMT
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1 uL injection on INST 9004 #6 DB-S (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D704 1232
esult File : /DATA/LOOP/RESULT/PCB_3071_007.RES

1 uL injection on INST $004 #6 DB-S (fused silicas/capillary)
Make Up Gas P-S Argon Methane Mix (30 ulL/min)

carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 8:14:01

ARKRRRA R KRR AR ARANR AN R RRRRRAREA SUMA A At A A R A A AR AR R AR KRR A XA XN R RN KRR KR

RT Area Amount Name
9.54 A 477722 .685 1248
19.01 B 11272 .004 1260
24.68 365280 36527%9.700 DCB
RXERRANRARXRRARARIXARNNXRANRPEAK AREA S AN A AN A A AN A AR AR RN KA RN EARRRARRRRARRRRRK
RT Area Code Amount Name
.65 588788 BV .8743
2.70 2728 BV .000S5
3.52 8028 BV .0015S
3.95 28071 VvV .0052
5.15 7958 BV .001S
5.81 406441 PV . L0756 T+
6.72 28409 BV .0083
6.87 4604 VV .0009
7.09 24587 VvV .0046
7.29 102873 Vv .0191
8.00 $911 BV . .0011
8.71 4518 BV ' .0008
8.88 105744 -VV .0197
9.24% 8402 VV .0016
9.54 A 59048 PV .0274 1248
9.79 1898 Vv .0004
10.26 19838 VvV .0037
10.58 A 136581 VV L0601 4046 1232
10.95 A 65972 VV .0260 1248
11.22 A 36652 VV .0170 1248
11.41 A 13353 Vv .0034 1248
11.70 §792 VvV .0011 -
11.94 A 39345 VV .015S5 1248
12.09 A 34568 VV .0076 1248
12,20 A 31682 VvV .5110 1248
12.68 46577 Vv .0087
12.78 - 35458 VV .0066
13.11 $§6385 VV .0105
13.40 14612 VV .0027
13.67 2762 VvV .0005
13.87 2326 VvV .0004
14.01 A 20978 Vv .0046 1248
14.16 A 39544 VV .0124 1248
14.28 49898 VvV .0093
14,55 7555 Vv .0014
i4.88 34807 VvV .0065
15.06 9477 VV .0018

3S



EMS LABORATORIES, INC.

Sample Name D704 1232
esult File /DATA/LOOP/RESULT/PCB_3071_007 .RES
RT Area Code Amount
15.21 11876 VvV .0022
15.39 7586 VV .0014
15.96 5790 VV .0011
16.15 8048 VV .0015
16.29 5284 VV .0010
16.51 13795 Vv .0026
16.89 3434 PV .0006
17.47 8604 VV .0016
18.28 8738 PV .0016
18.61 1698 Vv .0003
19.01 B 3614 VV .0013 1260
19.49 B 1476 PV .0005 1260
20.07 B 1304 BV .0004 1260
20.75 B 3217 PV .0018 1260
21.39 B 1661 VvV .0004 1260
23.77 2089 BV .0004
24.68 365280 BB 365279.7000 DCB
26.23 2093 BV .0004
Total Area 2547770 Total mg/L
Report Time Mon Dec 9, 1991 1:21:48 pm

Method
Report File

/DATA/LOOP/METHOD/PCBSLAJ .MTH
/DATA/LOOP/FORMAT/EMS . FMT

INDIANAPOLIS IN
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1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)




EMS LABORATORIES, INC. INDIANAPOLIS IN

_ Page 2
Sample Name : D907 1242 -
esult File : /DATA/LOOP/RESULT/PCB_3071_008.RES
1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5S Argon Methane Mix (30 uL/min)
Carrier Gas - Hydrogen (3.5 mL/min)
Injected on Fri Dec 6, 1991 8:57:41
AXRARXRRRRARXRNRARNRNRNRRRANAREA SUMRK A r st a Ak A A A A A AR R AN A AR R AN R A RN N AR R AN X
RT Area "Amount Name
9.54 A 841839 1.235 1248
19.00 B 27580 1329.942 1260
24.67 357512 357512.400 DCB
KRR KXRXRRERARARRERNRRRNRRAARNRPEAK ARE A S x A r s sk e A A A R A AR A A AN AR KRN R AR AR R RS
RT Area Code Amount Name
.67 151821 BV .2254
3.52 10533 BV .0020
$.81 406240 BV .0756  1cf
6.71 11101 BV .0021
6.87 4658 VvV .0009
7.08 14998 VvV .0028 -
7.29 75330 VvV * .0140 ‘
8.00 10555 BV .0020 + woed ke PRYZ/125Y wire
8.87 166096 Vv 4 .0309
9.24 14461 VV .0027 1971759
9.54 A - 99885 Vv ¢ .0463 1248
9,79 . 2047 VV .0004
10.04 2447 VWV .0005
10.26 34315 vV .0064
10.57 A 240710 VV » .1059 <248 1242
10.94 A 113515 VvV # .0448 1248
11.21 A 64766 VV ¥ .0301 1248
11.40 A 24416 VvV .0063 1248
11.70 10469 VV .0019
11.94 A 68085 VV % .0268 1248
12.08 A 61692 VvV & .0136 1248
12.19 A $7680 VV x .9303 1248 -—
12.49 3535 vv .0007
12.67 81534 VV .0152
12.77 62919 Vv .0117
13.11 102582 Vv .0191
13.40 25871 W .0048
13.66 5161 VV .0010 . -
13.86 4474 VV .0008
14.00 A 39307 vv .0086 1248
14.16 A 71784 VV .0226 1248
14.27 90984 VV .0169 e
14.54 13762 VvV .0026
14.87 64880 VvV .0121
-15.05 17812 vV .0033
15,20 22294 VWV .0041
15. 38 14911 VvV .0028
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page . 3
Sample Name : D907 1242 : . :
lesult File : /DATA/LOOP/RESULT/PCB_3071_008.RES
RT Area Code Amount Name

15.77 3207 Vv .0006

15.96 11769 VvV .0022

16.15 16448 VV .0031

16.29 10506 VV .0020

16.51 27629 VvV .00S51

16.88 7437 VV .0014%

16.97 2166 vV .0004

17.15 1814 VV .0003

17.30 1265 VvV .0002

17.46 19218 VvV .0036

18.28 16312 PV .0030

18.61 3387 vV .0006

19.00 B 5219 VvV .0019 1260

19.48 B 3732 PV .0014 1260

19.61 B 1020 VvV .0006 1260

20.06 B 2978 BV .0009 1260

20.19 B 1483 VWV .000S 1260

20.29 B 1330 VvV 1329.5740 1260

20.74 B $323 PV .0030 1260

21.39 B 1930 VV .0004 1260

21.59 B 2199 VvV .3591 1260

21.70 B 2367 VvV .0009 1260

22.80 1393 BV .0003

23.76 1941 BV .0004

24.67 357512 BB __357%512.4000 DCB

26.23 2027 BV .0004
Total Area : 2779238 Total mg/L : 358844.100
Report Time : Mon Dec 9, 1991 1:31:51 pm
Method : /DATA/LOOP/METHOD/PCBSLAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
Page
Sample Name : D706 1248
esult File : /DATA/LOOP/RESULT/PCB_3071_009.RES

1 ul injection on INST 9004 #6 DB-S5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 9:41:19

KRXAXKXARRA KRNI XRARKANRARRARAREA SUMA At At A A A A A A AN AR AR AN AR A RN R AR RRNKRRRN K

RT Area Amount Name
9.54 A 953616 1.931 1248
19.00 B 68364 3375.745 1260
24.67 352021 352021.200 DCB
ARENXRN AN AN RRRRANKRARRRNRPEAK ARE A S A A A A A v A A R K A A A A AR R AN AR RKRRARRARAARR
RT Area Code Amount Name
.64 303789 BV .4511
3.52 4733 BV .0009
S.80 39744§_§V .0732 42 S
6.87 4605 BV .0009
7.29 $590 VvV .0010
8.00 3108 BB .0006
8.86 88483 BV .016S
9.24 3386 VvV .0006
9.54 A 50203 PV .0233 1248
9.78 227¢ VV .0004
10.26 9239 VvV .0017
10.57 A 206454 VV .0908 1248
10.94 A 74408 VvV .0293 1248
11.21 A 44052 VvV .0205 1248
11.40 A 29223 VV .007S 1248
11.69 13013 VW .0024
11.93 A 116700 VvV .0460 1248
12.08 A 98977 VvV .0218 1248
12.18 A 100856 VvV 1.6267 1248
12.48 41164 VV .0077
12.67 140328 Vv .0261
12.78 78435 vV .0146 -
13.11 179379 vv .033¢
13.40 39264 VV .0073
13.66 $035 vv .0009
13.86 7264 VV .0014
14.00 A 88330 VvV .0194 1248
14.15 A 1444313 VV .0454 1248
14.27 198817 vV .0370
14.53 25807 Vv .0048
14.87 132426 VV .0246
15.0% 40809 VvV .0076
15.20 $4997 vV .0102
15.38 44132 VW .0082
~15.61 4071 VvV .0008
15.77 6795 vv .0013
15,95 30720 VvV .0057
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name : D706 1248
lesult File : /DATA/LOOP/RESULT/PCB_3071_009.RES
RT Area Code Amount Name
16.14 43323 VvV .0081
16.28 32450 VvV .0060
16.50 79092 VvV .0147 .
16.88 23713 vV .0044
17.16 4312 VvV .0008
17.30 3696 VvV .0007
17.46 $9485 VvV .0111
17.80 §598 Vv .0010
18.0S 1751 vv .0003
18.28 52353 PV .0097
18.60 6080 VV .0011
19.00 B 18398 VvV .0068 1260
19.25 2541 VWV .0005
19.48 B $211 wW .0019 1260
19.61 B 2741 VvV .0016 1260
19.71 386S vV .0007
20.06 B 4757 PV .0014 1260
20.19 B 2907 vV .0009 1260
20.30 B 3375 vv 3375.1980 1260
20.59 892 PV .0002
20.74 B 14388 PV .0080 1260
21.39 B 8718 vV .0018 1260
21.59 B 3200 vv .5226 1260
. 21,70 B 4670 VV - .0018 1260
22.32 2013 BV .0004 » .
22.80 4606 BV .0009 .
23.76 2524 BB .000S » '
24.67 352021 BB _352021,2000 DCB
26.22 2019 BV .0004
Total Area : 3569122 Total mg/L : 355399.700.
Report Time : Mon Dec 9, 1991 1:52:44 pm
Method : /DATA/LOOP/METHOD/PCBSLAJ .MTH

Report File : /DATA/LOOP/FORMAT/EMS.FMT —
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ul injection on INST 9004 #6 DB-S5 (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN

Page

Sample Name : D707 1254
esult File : /DATA/LOOP/RESULT/PCB_3071_010.RES

1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 ulL/min)

Carrier Gas - Hydragen (3.5 mL/min)

Injected on Fri Dec 6, 1991 10:24:57

AXKX KRR ARNRKARARRRARNRRRERAARAREA SUMA A A A A A A X KA AR A XA A AR RN AR R AR KA XN KRR R R KK

RT Area Amount Name
10.57 A 252090 .082 1248
19.00 B 431967 34554.160 1260
24.67 269112 269111.900 DCB

AXRXRAAXRRKRXNRAARANARRKRARRXPEAK AREAS A s A r A A A A A XA A XA A AR R AN XA RAANRKRAARARNK
RT Area Code Amount Name
.67 304382 BV .4520
3.54 4843 BV .0009
5.82 382317 BV L0711  Tef
6.89 4705 VvV .0009
8.88 2773 BV .000S
9.79 1968 VvV .0004
10.57 A 5984 BV .0026 1248
10.99 4254 PV .0008
11.41 A 1289 Vv .0003 1248
11.94 A 104638 BV .0412 1248
2 12.09 A . 40790 VvV .0090 1248
12.48 2789 Vv .0052
12.67 73295 Vv .0136
13.12 29460 VV . 0055
13.40 7759 vWW .0014
13.87 1614 PV .0003
14.01 A 21728 VWV .0048 1248
14.16 A 77661 VV .0244 1248
14,31 195794 VV .0364
14.54 37302 VvV .0069
14.88 15675 Vv .0029
15.05 116900 VV .0217 . -
15.20 213625 vV .0397
15.38 96778 VvV .0180
15.61 6978 VvV .0013
15.77 17484 VV .0033
£5.96 Vi 80869 VvV .0150
16.15 151893 VWV .0283
16.29 47990 VvV .0089
16.37 26475 VvV .0049
16.51 / 291263 Vv .0542
16.88 3519% W .0065
16.98 32974 VV .0061
17.14% 45632 VV .0085
"17.30 18380 VvV .0034
17.46 J/ 298348 VV . 0555
17.73 23849 VvV .0044
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Sample Name
lesult File

EMS LABORATORIES, INC.

D707 1254

INDIANAPOLIS IN

/DATA/LOOP/RESULT/PCB_3071_010.RES

RT Area Code Amount
17.86 21477 VV .0040
18.05 29631 VvV .0055
18,28 302532 VV .0563 1254
18.59 52069 VV .0097
18.78 19163 VvV .0036
18.85 22676 VV .0042
19,00 B / 274226 VV .1016 1260
19.21 29050 VvV .0054
19.37 5226 VV .0010
19.48 B 15616 VV .0057 1260
19.61 B 11009 VV .0065 1260
19.71 71751 VvV .0133
20.06 B 18485 VV .0054 1260
20.19 B 11624 VV .0038 1260
20.32 B 34554 VvV 34553.6300 1260
20.45 10041 VV .0019
20.59 5736 VV .0011
20.74 B 34220 VV .0190 1260
20.88 2391 VvV .0004
21.27 2050 VvV .0004
21.39 B - 26759 VvV .0057 1260
21.59 B 2332 vV .3809 1260
21.70 B 3142 VV .0012 1260
22.01 1356 VvV .0003
22.32 1007 PV .0002
22.80 1949 BB .0004
23.76 1837 BV .0003
24,67
26.23 1535 BV .0003

Total Area 4133312 Total mg/L
Report Time Mon Dec 9, 1991 2:22:38 pm

Method
Report File

/DATA/LOOP/METHOD/PCB8LAJ . MTH

/DATA/LOOP/FORMAT/EMS . FMT —

Name

1391713/

303667.100
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1=

1 ul injection on INST 9004 #6 DB-S (fused 5111ca/caplllary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D708 1260
‘esult File : /DATA/LOOP/RESULT/PCB_3071_011.RES

1 ulL injection on INST 9004 #6 DB-5 (fused tsilica/capillary)
‘'Make Up Gas P-S5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 11:08:39

AXRARXARKANRRAARRRAARRKRANRAREA SUMA R A XA A AR XA AR KRR A RANRAKRARKRAARXRA XA KA KR

RT Area Amount Name
10.58 A 12665 .00S 1248
19.00 B 1642846 80626.220 1260
24.67 325416 325416.200 DCB

AXRRKRARRARRRRXRRANRRRAARPEAK AREAS A A XA A A AR KA X XA RANA R AKX A RAXARRRA KK AANK
RT Area Code Amount Name
.66 284233 BV .4221

3.54 3180 BV .0006

5.83 397009 BV ,0738 Tg.j_-_

6.89 4717 VvV .0009

9.79 19258 W .0004
10.58 A 1670 BV .0007 1248
11.94 A 9743 BV .0038 1248
12.68 2018 vV .0004
14.16 A 1252 PV .0004 1248
14.31 84828 VvV .0158
15.00 22200 VvV .0041
"15.20 105932 VvV .0197
15.38 5171 VvV .0010
15.96 6049 PV .0011
16.15 23646 VvV .0044
16.37 46422 VvV .0086
16.51 64252 VvV .0120
16.98 103937 vV .0193
17.14 73262 VV .0136
17.40 266675 vV .0496
17.73 18657 VvV .0035
17.85 8427 vV .0016 -
18.0S5 43905 VWV .0082
18.23 3699%0 VvV .0688 .
18.59 162842 VvV .0303
18.83 40581 VvV ,0075
19.00 B 359631 VvV .1332 1260
19.26 49774 VV .0093
19.40 8444 VV .0016
19.48 B 165789 VvV .0603 1260
18.61 B 92991 VvV .0546 1260
19.71 37096 VV .0069
19.86 28701 VV .00S88
20.06 B _ 161085 VV .0472 1260
20.18 B 92596 VV .0299 1260
20,29 B 80613 VV 80613.3700 1260
20.47 21489 VvV .0040

S1



Sample Name
‘esult File

EMS LABORATORIES. INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB_3071_011_.RES

RT Area Code Amount Name

20.59 32904 VV .0061

20.74 B 345696 VvV .1919 1260,

20.88 13610 VV .0025

20.99 18148 VV .0034

21.38 B 171050 VvV .0361 1260

21.51 7903 VvV .0015

21.59 B 75136 VV 12.2692 1260

21.70 B 98259 VvV .0387 1260

22.01 6619 VvV .0012

22.32 34533 VV .0064

22.48 3635 Vv .0007

22.80 64852 PV .0121

22.92 6892 VvV .0013

23.76 17663 BB .0033

24.67 325416 BB 325416.2000 DCB

26.23 1842 BV .0003

Total Area 4475893 Total mg/L : 406043.200

Report Time
Method
Report File

Mon Dec 9, 1991 2:33:44 pm
/DATA/LOOP/METHOD /PCBS8LAJ . MTH
/DATA/LOOP /FORMAT/EMS . FMT

X}
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)




EMS LABORATORIES, INC. INDIANAPOLIS IN
' ' Page
Sample Name : BLA 683 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_012.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-S5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Fri Dec 6, 1991 11:52:15

ARKXAXRARKRRARRRRRARRRAARRRAREA SUMA a s st x a A A A A XK A X KA A AR AR R RAANRKARR N KR

RT Area Amount Name
10.58 A 1849 .001 1248
24.67 325063 325062.900 DCB
kXXX R N KRR AR KRN RRARR A XA X PEAK AREA S Ak kA A A Xk A A N A A A A KA KRR R R RN R R RRNRR KK
RT Area Code Amount Name
.66 329068 BV .4886
1.32 4099 PV .0008
5,82 380544 PV . 0708 ¢+
6.88 4273 BV .0008
9.79 1825 BV .0003
10.S8 A 1849 BV .0008 1248
12.49 3366 BV .0006
23.76 1107 BB .0002
24.67 325063 BB 325062.9000 DCB
26.23 1839 BV .0003
Total Area : 1053034 Total mg/L R 325063.400
Report Time- : Sat Dec 7, 1991 12:36:08 am
Method : /DATA/LOOP/METHOD/PCBS8 .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT

o4
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : STD 695 S230
2sult File : /DATA/LOOP/RESULT/PCB_3071 013 RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5S Argon Methane Mix (30 uL/min)

Zarrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 12:35:53

ARKKRARRARRR AR ARARRARNNRXARAREA SUMA t r v A x A A A R A A A AR AR AR AN R A AR RKNARR AR KK

RT Area Amount Name
10.59 A 5759 .002 1248
19.01 B 594386 28358.550 1260
24.68 332506 33250S5.700 DCB

AR R KRR R A AR XA R AR AN R RARRNPEAK ARE A S A A a a A A A A A A R A R A A R X RN R KN R R AR ARNK KK
RT Area Code Amount Name
.67 337143 BV .5006
5.83 390531 BV ., 0726 Tk
6.89 4918 VvV .0009
9.80 1949 VV .0004
10.59 A 2958 BV .0013 1248
11.985 A 2800 BV .0011 1248
12.49 1158 BV .0002
12.68 726 PV .0001
14.32 29013 VvV .0054
15.01 5322 W .0010
. 15,21 ) 33134 VV .0062
15.96 135S BV .0003
16.16 6050 VvV .0011
16. 38 17323 VvV .0032
16.52 _17876 vv .0033
16.99 39451 PV .0073
17.15 26010 VV .0048
17.41 98580 VV .0183
17.73 6237 VvV .0012
17.86 2750 vwW .0005
18.06 15094 VvV .0028
18.24 135089 VvV .0251 -
18.61 60051 VV .0112
18.83 14067 VYV .0026
19.01 B 117482 VV .0435 1260
19.26 18666 VvV .0035
19.41 3176 VV .0006
19.49 B 65243 VV .0237 1260
19.61 B 34142 VV .0200 1260
19.71 10946 VV .0020
19.87 11225 Vv .0021
20.06 B 61073 VvV .0179 1260
20.19 B 35586 VV .0115 1260
-20.30 B 28353 VvV 2B8353.4900 1260
20.47 7850 VvV .001S
20.60 12205 vV .0023

20.75 B 127286 VV . 0706 1260

-



Sample Name

- ‘esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
STD 695 S230
/DATA/LOOP/RESULT/PCB_3071_013.RES

RT Area Code Amount Name

20.89 5280 VvV .0010

21.00 7205 VvV .0013

21.28 2127 vV .0004

21,39 B 58955 Vv .0124 1260

21.51 2997 VvV .0006

21,60 B 29660 VV 4.8433 1260
_21.71 B 36605 VvV .0144 1260

22.02 2344 VV .0004

22.32 14253 v .0027

22.48 1501 VvV .0003

22.81 25658 PV .0048

22.92 3428 VB .0006

23.77 10296 BV .0018

24,68 332506 BB 3325095,7000 DCB

26.23 1889 BV .000¢

Total Area 2317520 Total mg/L : 360864.900

Report Time
Method
Report File

Mon Dec 9, 1991 4:15:38 pm
/DATA/LOOP/METHOD/PCB8LAJ .MTH
/DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN =
1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)




EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134905 S230
. :esult File : /DATA/LOOP/RESULT/PCB_3071_014.RES

! ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 1:19:33

XRRR AR AKX AR RRRRAANRKAANRRRAREA SUMA A At A A A A X A A A X KA XXX R KA RNARARRR KRR R KK

RT Area Amount Name
9.55 A 1251606 4.807 1248
13.00 B 250624 16365.320 1260
24.67 325574 325573.600 DCB
AARRRARAARRRARANARRRRRNAPEAK AREAS AR R A A AR AR A A AR KA AR R KRR RN RRARNRRR KKK
RT Area Code Amount Name
.66 510419 BV .75%79
3.53 7148 BV .0013
5.82 409589 PV 0762 TS,
6.72 S115 VvV .0010
6.88 4851 VvV .0009
7.09 8836 VvV .0016
7.30 / 34384 VV .0064
8.00 103040 BV .0192
8.92 v 356798 VvV .0664
9.24 126612 VV .0236
9.55 A / 213288 vV .0988 1248
9.79 2036 VV .0004
9.92 5403 VV .0010
10.03 5374 VV ,0010
10.26 48815 VvV .0091
10.33 93932 VWV .017S
10.58 A / 305955 VV 1346 ap4n QY2 degrecled 1612823
10.99 v 70408 VvV .0131
11.16 J 74272 VV .0138
11.40 A 36590 VvV .0094 1248
11.70 7467 vV .0014
11.94 A /4 1@2765 v .0570 1248 -—
12.0§ A / 137192 vV .0303 1248
12.17 A / 275269 VV 4.4399 1248 -
12.49 3645 VvV .0007
12.67 76732 VvV .0143
12.77 70932 VvV .0132
13.06 221692 VW .0412
13.40 9849 VvV .0018
13.49 15763 VvV .0029
13.66 14017 VV .0026
13.87 22534 VvV .0042
14.00 A 64190 VvV .01431 1248
14.16 A 74357 VvV .0234 1248
14.30 221296 VWV .0412
14.53 62894 VvV .0117
14.87 29204 VV .005¢4
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name : C134905 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_014.RES
RT Area Code Amount Name
15.00 64030 VV .0119
15.04 58178 VvV .0108
15.20 161496 VV .0300
15.38 105900 VV .0197
15.61 16093 VvV .0030
15.77 20810 VvV .00389
15.96 & $3919 VvV .0100
16.14 . 60316 VV .0112
16.29 22495 vV .0042
16 .37 19469 VV .0036
16.51 . 210445 VvV .0391
16.88 11373 Vv .0021
16.98 29057 VvV .0054
17.14 35042 VV .006%
17.30 17512 VWV .0033
17 .41 90669 VV .0169
17.46 . 110391 VV .0205
17.73 15624 VV .0029
17.85%5 -12235 wWw .0023
18,05 30521 VvV .0057
18.24 . 166105 VV .0309 jaat] 2292¢9
18.59 25816 VV .0048
18.78 8538 Vv .0016
. 18.85 11924 WV .0022
15.00 B 128093 Vv .0474 1260
19.21 8020 VWV .0015 -
19.25 7120 VvV .0013
19.48 B 19497 VvV .0071 1260
19.61 B 7428 VV .0044 1260
19.71 22508 VvV .0042
20.06 B 11991 PV .0035%5 1260
20.19 B 10538 VvV .0034 1260
20.31 B 16364 VV 16364.1800 1260
20.46 4130 VV .0008
20.59 3272 vV .0006 -
20.74 B 25598 PV 0142 12607 yH2LO
21.27 1160 BV .0002
21.39 B =& 17464 VV .0037 1260
21.59 B & 6423 VWV 1.0489 1260
21.70 B X 7227 VV .0028 1260
22.01 1002 VvV .0002
22.32 x 2778 PV .0005S
22.80 £ 6263 BV .0012
23.76 2 4105 BB .0008
24.67 326574 BB 325573.6000 DCB
26.23 1860 BV .0003
Total Area : 5871045 Total mg/L : 341945.200
Report Time : Mon Dec 9, 1991 4:21:38 pm
Method : /DATA/LOOP /METHOD/PCBSLAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-S5 (fused silica/capillary)



EMS LABORATORIES., INC. INDIANAPOLIS .IN
' Page
Sample Name : (C13490S5 SPI02 S230 ‘
‘esult File : /DATA/LOOP/RESULT/PCB_3071_015.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 2:03:11

ERRKARRAKRARRRRRARKRRRRANARNRIRAREA SUMK t a st st a A A A A A A R R A A A AR N R XA XN RRAR KA N NN

RT Area Amount Name
9.55 A 1488082 5.005 1248
19.00 B 702459 37622.160 1260
24.67 327462 327462.400 DCB
XX KRR RXRRARR AN AR AR RARANAARNPEAK ARE A S A r r sk Ak A A A A A A R R AR AR A AN RN KRR RRRNR RN NN
RT Area Code Amount Name
.67 539477 BV .8011
3.54 7448 BV .0014
5.83 403998 PV .0751 e
6.72 4163 VvV .0008
6.89 4933 VvV .0009
7.10 7594 VV .0014
7.30 y; 25182 VvV .0047
8.01 i 76236 BV .0142
8.92 Vi 286692 VvV .0533
9.25 96534 VV .0180
9.5 A / 177414 VV .0822 1248
9.79 2083 vV .0004
9.92 4297 VvV .0008
10.03 4500 VvV .0008
10.27 40916 VV .0076
10,33 69535 VvV .0129
10.59 A 4 285624 VV (1257 5348 247 deoemded
10.99 Vi 77713 Vv .0145
11.17 / 76168 VvV .0142
11.40 A 47311 VvV .0121 1248
11.70 . 14511 VvV .0027
11.98 A / 214569 VV .084S 1248 -—
12.09 A / 187201 VV .0413 1248
A2.18 A/ 283907 VV 4.5792 1248
12.49 8145 vV .001S
12.67 178930 VvV .0333
12.78 110806 VV .0206
13.10 335715 W .0624
13.40 25246 VV .0047
13.459 11743 VV .0022
13.66 14980 VV .0028
13.87 24053 Vv .0045
14.00 A 126887 VvV .0278 1248
14.16 A 165169 VvV .0520 1248
-14.29 374409 VV .0696
14.54 74803 VvV .0138
14.87 124313 VvV .0231

[
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Sample Name
Result File

EMS LABORATORIES,

C13490S SPIO2 S230

INC. INDIANAPOLIS IN

/DATA/LOOP/RESULT/PCB_3071_01S.RES

Page

3

RT Area Code Amount Name
15.05 144247 VV .0268
15.20 215532 VV .0401
15.38 131292 VV .0244
15.61 16914 VV .0031
15.77 25777 WV .0048
15.96 85983 VV .0160
16.15 . 118635 VV .0213
16.29 54659 VV .0102
16.37 29881 VV .0056
16.51 268494 VV .0499
16.88 30426 VV .0057
16.98 57027 VV .0106
17.14 52592 VV .0098
17.30 19603 VV .0036
17.41 142467 VV .0265
17.46 153979 VV .0286
17.73 18583 VV .0035
17.86 20548 VV .0038
18.05 37833 VV .0070
18,24 285688 VV 0531 17254
18.60 72234 VV .0134
18.85 31033 VV .0058
19.00 B, 210511 VV .0780 1260
19.26 28423 VV .0053
19.40 3946 VV .0007
19.48 B 68363 VV .0249 1260
19.61 B 33898 VV - .0199 1260
19.71 29975 VV .0056
19.86 11291 VV .0021
20.06 B 59869 VV .0176 1260
20.19 B 36532 VV .0118 1260
20.30 B 37617 VV  37617.1500 1260
20.46 10367 VV .0019
20.60 13330 VV .0025
20,74 B 128844 VV 0715 1260%*~ 78703
20.89 4811 VV .0009
20.99 6043 VWV .0011
21.27 2488 VV .000S
21.39 B » 62244 VV .0131 1260
21.51 2735 Vv .0005
.59 B p 29195 VV 4.7674 1260
21.70 B x 35287 VV .0139 1260
22.01 2661 VV .000S
22.32 & 13752 VV .0026
22.48 1869 VvV .0003
22.80 % 26987 PV .0050 ‘A“"¥ J
22.92 3239 VB .0006 . age
23.76 11138 BV .0021 g ¢ stomalond A’;’,; Aos...z';mdz{-d"'
24.67 327462 BB 327462.4000 DCB pecauee 4 & ™ Y w 0fs 98D
76.23 1869 BV .0004 w00 /5275 = 1A (As-
Total Area 7727072 Total mg/L 365091.200
EMS LABORATORIES, INC. INDIANAPOLIS IN 63
Page 4

Sample Name

Dmmis 1 & TV o

C13490S SPIO2 S230
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Report Time
Method
Report File

Mon Dec 9, 1991 4:31:20 pm
/DATA/LOOP/METHOD/PCB8LAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT
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—’Sample Name - (1134908 DPSQ2 S230 L‘kl'f
EMS LABORATORIES, INC. INDIANAPOLIS IN

1 uL injection on INST 3004 #6 DB-5 (fused silica/capillary)

13.062

15.381 15.200

o
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EMS LABORATORIES, INC. INDIANAPOLIS IN
, Page
Sample Name : C13490S DPS02 5230
esult File : /DATA/LOOP/RESULT/PCB_3071_016.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 ulL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 2:46:51

AXKEXXN R R X ARNRRARRANRRAXARED SUMA At s A A A X A A A A XX XA RXR A AR RANKRKRRAR N R KX

RT Area Amount Name
9.55 A 1048549 3.997 1248
19.00 3 783327 40801.800 1260
24.67 389959 389959.400 DCB
ARXRAARXRXRAARKRRARRARRRAXPEAK ARE A S A A A A A A A A AN R R A AN AR A AR RARR AR AR R KKK
RT Area Code Amount Name
.66 531080 BV .7886
2.71 2560 BV .000S
3.53 13241 BV .002%
5.82 484023 PV .0900 o
6.72 4352 BV .0008
6.89 5140 VV .0010
7.10 7060 VV .0013
7,30 7/ 30079 Vv .0056
8.01 82573 Vv .0154
8.92 / 292689 VV .0544
' 9.25 101136 VV .0188
9.55 A , 167485 VvV~ .0776 1248
9.79 2649 VV .0005
9.92 5041 VV .0009
10.03 5567 VvV .0010
10.27 40382 PV .007%
10.33 75933 Vv .0141
10.58 A / 243428 VV 1071 4248~ w‘[
10.99 Wi 62939 VV .0117
11.17 / 62383 Vv .0116
11.41 A 32525 VW .0084 1248
11.70 8468 VV .0016 -
11.94 A / 132025 VvV .0520 1248
12.09 A vv .0269 1248
12.18 A/ 228862 VvV 3.6914 1248
12.68 71825 Vv .0134
12.77 64545 VV .0120
13.06 200186 VV .0372
13.40 10786 VvV .0020
13.50 14559 VWV .0027
13.67 14221 VvV .0026
13.87 19971 vwW .0037
14.01 A 54518 Vv .0120 1248
'14.16 A 67761 VvV .0213 1248
14.30 211350 vV .0393
14.54 57288 VvV .0107
14.88 28461 VvV .0053
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EMS LABORATORIES, INC. INDIANAPOLIS IN

. Page
Sample Name C134905 DPS0O2 S230
‘esult File /DATA/LOOP/RESULT/PCB_3071_016 .RES
RT Area Code Amount Name

15.00 109265 VV .0203

15.20 165113 VvV .0307

15.38 91520 VvV .0170

15.51 15532 vV .0029

15.77 19982 VvV .0037

15.96 . 48642 VV .0090

16.15 . 57354 VvV .0107

16.29 18895 vv .0035

16.38 33560 VvV .0062

16.51 . 190281 VV .035¢

16.89 10379 VvV .0019

16.98 62801 VV .0117

17.14 53644 VV .0100

17.30 15316 VV .0028

17.41 . 249604 VV .0464

17.73 19966 VV .0037

17.86 14351 VvV .0027

18.05 41223 VvV .0077

18.23 . 257822 VV .0480 54

18.60 79468 VV .0148

18.84 31878 VvV .0059

19.00 B . 217515 VvV .0806 1260

19.26 31087 vV .0058

19.40 4727 VvV .0009

19.48 B 78702 VvV .0286 1260

19.61 B 39577 VvV .0232 1260

19.71 28930 VWV .0054

19.86 13773 Vv .0026

20.06 B 69809 VV .0205 1260

20.19 B 42759 VvV .0138 1260

20.30 B 40796 VV 40796.0200 1260

20.46 11715 Vv .0022

20.589 15786 VvV .0029

20,74 B 148081 VV L0822 1260%  204%<

20.88 5856 VvV .0011 -

20.99 7865 VvV .0015

21.39 B =« 71512 VvV .0151 1260

21.51 3246 VV . 0006

21.59 B & 33659 VV 5.4964 1260

21,70 B & 40917 VvV .0161 1260

22.01 3378 Vv .0006

22.32 15918 VvV .0030

22.48 1824 VV .0003

22.80 30050 Vv . 0056

22.92 3179 vv .0006

23.76 x 12912 BB .0024

24.67 389959 BB _389959.4000 DCB

26.23 2258 BV .0004
Total Area 6511433 Total mg/L : 430766.700
Report Time Mon Dec 9, 1991 4:39:26 pm
Method /DATA/LOOP/METHOD/PCBSLAJ . MTH

EMS LABORATORIES, INC. INDIANAPOLIS IN
Page

Sample Name

Mmmee Y 2 Yo

C134905 DPS0O2 S230
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2eport File

/DATA/LOQCP /FORMAT /EMS . FMT

o
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EMS LABORATORIES, INC. INDIANAPOLIS

IN
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1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
Page
Sample Name : D714 RCS
esult File : /DATA/LOOP/RESULT/PCB_3071_017.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

‘Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 3:30:29

AXAXARAN RN AKX RARRRARRRRANRRAREA SUMA A A x r A A kA A A AR R R A A KRN R A NR R AR AR R R K %

RT Area Amount Name
9.5 A 843270 1.691 1248
19.01 B 1572391 74679.200 1260
24.68 353447 353447.300 DCB
AXKXKRNRRK KK AR K RARRNRARNKARRPEAK AREAS x A r x a kA kA A A K AN AR KA KA R R RRAN R R AR AR
RT Area Code Amount Name
.68 150706 BV .2238
3.54 9156 BV .0017
S.83 405793 PV .07S88% b of A
6.89 4328 VvV .0008
7.30 5692 VvV - .0011
8.01 2697 BB .000S
8.88 79011 BV .0147
9.25 3029 VvV .0006
9.55 A 44797 PV .0208 1248
9.80 2278 VvV .0004
10.27 8323 vwv .0015
10.59 A 181860 VV .0800 1248
10.96 A 66053 VV .0260 1248
11.22 A 38819 VvV .0180 1248
11.41 A 25319 vV .0065 1248
11.71 11088 VvV .0021
11.94 A 106852 VvV .0421 1248
12.09 A 87680 VvV .0193 1248
12.19 A 88115 Vv 1.4212 1248
12.68 120432 VvV .0224%
12.79 65912 Vv .0123
13.12 154924 VV .0288 -
13.41 32875 v .0061
13.67 3457 VWV .0006
13.87 §596 VvV .0010
14.01 A 76958 Vv .0169 1248
14.16 A 126819 VvV .0399 1248
14.29 229588 Vv .0427
14.54 21877 Vv .0040
14.88 113656 VV .0211
15.06 . 48902 VvV .0091
15.21 123764 VV .0230
15,39 39781 VvV .0074
"15.62 3i81 vv .00086
15.77 5678 VV .0011
15.97 29127 vV .0054¢
16.15 S1026 VV .0095
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
- Sample Name : D714 RCS .
lesult File : /DATA/LOOP/RESULT/PCB_3071_017.RES
RT Area Code Amount Name
16.29 23836 VvV .0044
16.38 44333 vV .0082
16.51 111004 VV .0206
16.89 14846 VV .0028
16.98 100258 VvV .0186
17.15 65501 VV .0122
17.31 3576 VvV .0007
- 17.41 279841 VV .0521
17.73 17441 VV .0032
17.86 9819 VV .0018
18.05 39212 vV .0073
18.24 369280 VV .0687
18.60 152953 VvV .0285
18.83 36072 VvV .0067
19.01 B 322000 VV .1192 1260
19.26 44738 VWV .0083
19.41 7533 vV .0014
19.48 B 159742 VV .0581 1260
19.61 B 88788 VvV .0521 1260
19.71 30091 VvV .00S6
19.87 27835 Vv .00S82
20.06 B 156641 VV .0459 1260
20.19 B 90545 Vv .0293 1260
20,30 B 74667 VV 74666.8000 1260
20.47 ) 19339 VvV - .0036
20.60 " 31574 Vv .0059
20.74 B 342108 VvV 1899 1260
20.89 12791 Vv .0024
21.00 16667 VvV .0031
21.39 B 170214 VV .0359 1260
h 21.52 7462 VV .001¢
21.60 B 72662 VV 11.8654 1260
21.71 B 95025 Vv .0374 1260
22.02 636% VvV .0012
22.32 34827 VvV .0065 -
22.48 3367 VvV .0006
22.81 67646 PV .0126
- 22.92 7082 Vv .0013
23.77 17655 BV .0033
24.68 353447 BB 353447.3000 DCB
- 26.23 2045 BV .0004
Total Area : 6105682 Total mg/L : 428129.000
™ Report Time : Mon Dec 9, 1991 2:49:38 pm
Method : /DATA/LOOP/METHOD/PCBS8LAJ .MTH

Report File : /DATA/LOOP/FORMAT/EMS . FMT
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1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134906 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_018 RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 4:14:0S5

AARKRRRARRANRRANRNRARKRNRKRARNAREA SUMA Xt t A r A A A A A AN AN R AN RARANXRANRAXR AR KRR AR R

RT Area Amount Name
10.59 A 153039 .468 1248
19.01 B 16548 1329.801 1260
24.68 293134 293134.400 DCB

AXRRRRRRNARRANRARRAKNRANRARPEAK AREA S A A At A A X R A A AR RN RANRA R AN RRXRRNRNKARRNRR
RT Area Code Amount Name
.68 $75091 BV .8540
3.5¢4 7214 BV .0013
.83 367377 PV .0683 Teh
6.89 3998 VvV .0007
7.31 v 12455 VvV .0023
8.02 . 404S BB .0008
8.93 4 29707 BV .00S5
9.25 6789 VvV .0013
9,56 / 17893 vv .0033
9.80 1905 vV .0004
10.27 4648 PV .0009
10.34% 8474 VV . 0016
10.59 A / 42200 VV . 0186 4846 ,0uz h,.JeJ R
10.96 A 12267 VV .0048 1248
11.22 A ¢y 9284 VV .0043 1248
11.41 A 4163 VV .0011 1248
l&.SS A / 17277 Vv .0068 1248
12.10 A 15438 VvV .0034 1248
12.19 A / 26148 VV .4218 1248
12.49 7252 Vv .0013
12.68 14898 VvV .0028
12.78 11830 VvV .0022 -
13.12 24016 VvV . 0045
13.41 .3300 VvV .0006
13.67 2509 VvV .000S
13.87 2718 vV .000S
14.01 A 10872 vwv .0023 1248
14.17 A 15689 Vv .0049 1248
14.30 28066 VV .00S52
14.54 7302 VvV .0014
14.88 9873 VvV .0018
15.06 10748 VvV .0020
15.21 14125 VvV .0026
15.39 10289 VvV .0019
. 18.77 2140 VV .0004
15.97 . $S8ss vv .0011
16.15 . 7392 VvV .0014

.
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Sample Name
‘esult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
C134906 S230
/DATA/LOOP/RESULT/PCB_3071_018.RES

RT Area Code Amount Name
16.29 3552 v .0007
16.52 19795 Vv .0037
16.89 1865 PV .0003
16.98 1749 VvV .0003
17.15 2147 VV .0004
17.31 1525 vv .0003
17.47 . 18710 VvV .0035
18.05 1850 Vv .0003
18.25 . 15326 PV . 0029 28 S5%¥334
18.60 1820 vV .0003
19.01 B. 11081 PV .0041 1260
19.71 2768 VvV .0005
20.32 B 1330 vv 1329.7950 1260
20.75 B 2251 PV 0012 1260% 3404
21.27 2337 BV .0004
21.39 B = 1916 VvV .0004 1260
23.77 % 1492 BV .0003
24.68 293134 BB 293134.4000 DCB
26.23 1660 BV .0003
Total Area 1741223 Total mg/L 294465.700

Report Time
Method
Report File

Mon Dec 9, 1991 4:47:01 pm
: /DATA/LOOP/METHOD/PCBSLAJ .MTH
: /DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134907 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_019.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-S Argon Methane Mix (30 ulL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 4:57:41

AXARXNXR AR X RNARANKXNRNRNXARRAREDA SUMA A A x x A X A A A XA AR A AR A AR KRN RRARRNRRRR AR

RT Area Amount Name
11.41 A 65977 .420 1248
19.01 B 27958 1846,945 1260
24.68 305270 305270.200 DCB

KRR AKX RRAARARARARRKAANRNRPEAK ARE A S A a wr a a A A A A A A R A AR KR AR AR RN R AR AR RN AR
RT Area Code aAmount Name
.68 418553 BV .6215

3.54 6870 BV .0013

5.84 386121 PV .0718 Tyed

6.90 4590 VV .0009

7.31 _/ 13161 VV .0024

8.02 5597 BB .0010

8.9¢4 / 28578 BV .0053

9.26 8237 VvV .0015

8.57 [/ 15933 PV .0030

9.80 X .g Al 1400 PV .0003
10.28 3889 BV - ©,.0007
10.34 8514 VV . 0016
10.59 _/ 26126_VV .0049M‘J 145296
11.00 v 5704 VV .0011
11.18 / 5908 VV .0011
11.41 A 3004 VV .0008 1248
11.95 A / 12806 VV .0050 1248
12.10 A , 11756 VvV .0026 1248
12.19 A ¢ 25324 VV .4085 1248
12.49 6010 VvV .0011
12.68 7520 VvV .0014
12.78 7201 VvV .0013 -
13.09 24796 VV .0046
13.87 1609 PV .0003
14.01 A 5811 Vv .0013 1248
14.17 A 7277 VWV .0023 1248
14.31 21695 VvV .0040
14.54 6427 VvV .0012
14.88 3299 vV .0006
+5.06 11738 vV .0022
15.21 16128 Vv .0030
15.39 10888 VvV .0020
15.62 1744 VV .0003
15.78 2221 VvV .0004
15,96 . 5544 VV .0010
16.15 . 6540 VV .0012

16. 30 2515 Vv .000S
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Sample Name

EMS LABORATORIES, INC. INDIANAPOLIS IN
. Page
C134907 sa30 :

esult File /DATA/LOOP/RESULT/PCB_3071_019.RES
RT Area Code Amount Name

16.38 2062 VvV .0004

16.52 . 21345 VvV .0040

16.99 1994 BV .0004

17.14¢ 2879 PV .000S

17.30 1479 VV .0003

17.42 9129 vV .0017

17 .46 . 11860 VV .0022

17.74 1433 VvV .0003

18.05 2757 PV .000S

18.25 . 18818 PV ,0035 2«4 295
18.60 2959 VvV .0006

18.79 988 VV .0002

18.86 1375 vV .0003

19.01 B 15188 VvV .0056 1260

19.26 2161 VvV .0004

19.49 B 2689 VV .0010 1260

19.71 2848 VV .000S

20.19 B 1212 BV .0004 1260

20.32 B 1847 VV 1846.9350 1260 '
20,75 B 3777_PV ,0021 1260 937
21.27 7867 BV .001S

21,39 B 3 v .0007 1260

23.76 4692 BV .0009

24.68 305270 PV 305270.2000 DCB

26,23 1728 BV .0003

Total Area 1572635 Total mg/L : 307118.400

Report Time

Method

Report File

Mon Dec 9, 1991 4:53:32 pm
/DATA/LOOP/METHOD/PCB8LAJ . MTH
/DATA/LOOP /FORMAT/EMS . FMT

3
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1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134908 S230
esult File : /DATA/LOOP/RESULT/PCB_3071_020.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-S5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.S mL/min)

Injected on Sat Dec 7, 1991 S5:41:21

ERRKXARNAKXRARKRRNAKRRANN AR RARKRAREA SUMA t a r r a r g kA sk A N A A AR R R AN A RN AR AR IR AR RN

RT Area Amount Name
10.59 A 363990 1.762 1248
19.00 B 288156 19573.080 1260
24.68 342543 342542.600 DCB

AXRNRKRNRRKRARARKANANARRRAPEAK AREAS AR a vk A A R AR A A AR R R RANNARAKRRRAKAARR KK
RT Area Code Amount Name
.66 332941 BV . 4944
3.54 7728 BV .0014
5,83 400452 PV . 0745 T¢c+
6.73 1786 BV .0003
6.89 4412 VV .0008
7.10 2809 Vv .0008%
7.30 Vi 25032 Vv .0047
8.01 17594 BV .0033
8.93 / 71818 VV .013¢
9.25 23787 VvV .0044%
9.56 J/ 45184 VV .008¢
9.80 1869 VvV L0003
10. 34 39918 PV .007¢
10.59 A , 86261 VV 0 Lot ' 1/(«‘75‘55
10.99 g 19054 VV .003S
11.17 / 21141 VvV .0039
11.41 A 11041 VV .0028 1248
11.70 3281 Vv .0006
11.94 A / 49644 VV .0195 1248
12.09 A / 45705 VvV .0101 1248
12.18 A / 103744 VV 1.6733 1248
12.49 2883 VvV .0005 —_
12.68 28540 VV .0053
12.78 28222 Vv .0052
13.05 361959 vV .0673
13.40 5549 VWV .0010
13.50 6759 Vv .0013
13.67 6651 VvV .0012
13.87 11276 VvV .0021
14.01 A 30593 vv .0067 1248
14.17 a 37001 VvV .0116 1248
14.31 113175 vv .0211
14.54 34008 VvV .0063
14.88 15345 VvV .0029
.15.01 30113 VvV .0056
15,05 40256 Vv . 0075
15.21 95613 VV .0178

7S



EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
Sample Name : C134908 S230
esult File : /DATA/LOOP/RESULT/PCB_3071_020.RES
RT Area Code Amount Name
15.38 68109 VV .0127
15.62 10282 VvV .0019
15.77 -12925 VW .0024
15.96 . 35501 VvV .0066
16.15 . 41844 VV .0078
16.29 16345 VvV .0030
16.38 12959 VvV .0024
16.51 . 160722 VV .0299
16.89 9069 VvV .0017
16.98 21257 vV .0040
17.14 26548 VV .0049
17.30 14843 VV .0028
17.42 69939 VV .0130
17.46 . 103929 VvV .0193
17.73 13814 VV .0026
17.86 10466 VV .0019
18.05 26532 vV .0049
18.24 . 163222 VV . 0308 psd (4,392
18.60 23840 VV .0044
18.78 8921 VvV .0017
18.86 12233 vv .0023
19.00 B . 141174 VV .0523 1260
19.21 16270 VvV .0030
19.48 B 20716 VV .007% 1260
19.61 B 8137 Vv .0048 1260
19.71 30500 vV .0057
20.06 B 13611 PV .0040 1260
20.19 B 13362 VvV .0043 1260
20.32 B 19572 vV 19571.6500 1260
20.46 5014 VvV .0009
20.60 “J 3958 VvV .0007
7 pVv .0172 1260% 1524
21.28 - 1091 BV .0002
21.39 B 4 23314 VV .0049 1260
21.59 B 4 8140 VV 1.3292 1260 -—
21.71 B 4 9109 VvV .0036 1260
22.02 1217 vv .0002
22.32 3 3648 PV .0007
22.80 4 7928 BV .001S
23.77 ¥ 5385 BV .0010
24.68 342543 BB 342542.6000 DCB
26.23 2011 BV .0004
Total Area : 3734166 Total mg/L : 362118.400
Report Time : Mon Dec 9, 1991 5:02:43 pm
Method : /DATA/LOOP/METHOD/PCBSLAJ .MTH
Qeport File : /DATA/LOOP/FORMAT/EMS.FMT
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EMS LABORATORIES,

INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134909 S5230
esult File : /DATA/LOOP/RESULT/PCB_3071_021.RES

1 ul 1njection on INST 9004 #6 DB-S (fused silicas/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 6:25:02

XXX X A AKX RRNRXARKRRNKRNRX AR AARAREA SUMA A x x A X A A A XA AKX A AR N AAANKRAX AN N KRR XK KK

RT . Area Amount Name
11.21 A 43936 .238 1248
1%9.01 B 10438 .004 1260
24.68 376367 376366.700 DCB

KXXXXARRAARKRAARNRNRRARARRARARPEAK ARE A S A A a t A A A A A A A R A AKX AR R AT R RN R ARNRARRR KR
RT Area Code Amount Name
.68 385239 BV .5721

1.36 1935 PB .0004

3.54 13551 BV .0025%

5.83 445600 PV .0829 T4

6.89 4864 VV .0009

7.31 / 8255 VvV .0015

3.02 2761 BB .0005

8.93 v 16363 BV .0030

9.25 - 4264 VV .0008

9.56 Y, 10028 PV .0019

9.80 2118 VvV .0004
10.34 7814 BV .0015
10.%9 { 19264 VV .0036 247 AJh*‘JcJ 902,5/
10.98  J 39S5 VvV .0007
11.21 A / 4660 VV .0022 1248
11.41 A 1505 vv .0004 1248
11.95 A / 6873 BV .0027 1248
12.10 A J 6648 VV .0015 1248
12.19 A/ 14169 VvV .2285 1248
12.68 5175 Vv .0010
12.78 4340 VV .0008
13.12 9323 vwW .0017 -
13.88 1299 vv .0002
14.01 A 4300 VvV .0009 1248
14.17 A S$780 VvV .0018 1248
14,31 13168 Vv .0024
14.55% 3835 vw .0007
14.89 3405 VvV .0006
15.06 6313 VvV .0012
15.21 8348 VV .0016
15.39 6139 Vv .0011
15.97 R 32§l vv .0006
16.15 . 3991 VvV .0007
-16.30 1737 VW .0003
16.52 R 12025 vV .0022
17.15 1381 PV .0003
17.47 N 1;§§7 vv .0022
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
Sample Name : C134909 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_021.RES
RT Area Code Amount Name

18.06 1271 PV .0002

18.25 . 9817 PV L0018 (244 yg094

18.60 1264 VV .0002

19.01 B , 7443 PV .0028 1260

19.72 1464 VV .0003

20.79 B 1577 BV .0009 1260

21.28 2030 PV .0004

21.39 B 1418 VvV .0003 1260

23.77 1645 BV .0003

24 .68 376367 BB 376366 ,7000 DCB

26.2% 2254 BV .0004
Total Area : 1471794 Total mg/L : 376367.600
Report Time : Tue Dec 10, 1991 8:03:29 am
Method : /DATA/LOOP/METHOD/PCBS8LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT

(&)
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EMS LABORATORIES. INC. INDIANAPOLIS IN

Page
Sample Name C134928 S230
‘esult File /DATA/LOOP/RESULT/PCB_3071_022.RES
RT Area Code Amount Name

15.78 36856 VvV .0069

15.96 . 98474 VV .0183

16.15 . 112601 VV .0209

16.30 42398 VvV .0079

16. 38 37123 vV .0069

16.51 . 385956 VvV .0718

16.89 19275 vv .0036

16.99 76240 VV .0142

17.14 94451 VV .0176

17.30 46468 VvV .0086

17.42 . 496570 VV .0924

17.73 39211 VV .0073

17.86 36737 vV .0068

18.0S 111734 VV .0208

18.24 . 502636 VV 0935 szq8 265L30>

18.60 95035 VvV .0177

18.79 33438 VvV .0062

18.86 44337 VvV .0082

18.01 B 460266 VV .170S5 1260

19.22 23895 VvV .0044

19.26 33041 VV .0061

19.41 6471 VvV .0012

19.49 B 89780 VV .0327 1260

19.62 B 37501 VvV .0220 1260

18.71 54704 VV .0102

19.78 19560 VV .0036

19.86 8414 VV - .0016

20.07 B S8173 VW .0171 1260

20.19 B 47473 VV .0153 1260

20.32 B 62700 VvV 62700.4800 1260

20.47 17894 VV .0033

20.60 20650 VvV .0038 <

20.75 B 141856 VV L0787 1260 26418

20.89 5685 Vv .0011

21.00 4892 VvV .0009 -

21.28 3164 VV .0006

21.39 B , 72223 VvV .01583 1260

21.52 2600 VvV .0005

21.60 B 34309 VV $.6025 1260

21.71 B 37553 vv .0148 1260

22.02 4074 VV .0008

22.32 12742 VV .002¢

22.49 1912 vV .0004

22.81 32789 PV .0061

22.93 2752 VvV .0005

23.77 15372 BV .0029

.24.68 304189 BB 304188.8000 DCB

26,24 1733 BV .0003
Total Area 6853766 Total mg/L : 366899.500
Report Time Tue Dec 10, 1991 8:16:54 am
Method /DATA/LOOP/METHOD/PCB8LAJ .MTH

EMS LABORATORIES, INC. INDIANAPOLIS IN
Page

Sample Name
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)

.873
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134928 S230
‘esult File : /DATA/LOOP/RESULT/PCB_3071_022.RES

1 ul injection on INST 9004 #6 DB-S (fused silicas/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 7:08:37

KRXANRRRARRAKNRRARRRRRARKRRAREA SUMA X K A AR R A AR A A AN R A AR A AR XA XRARK KA R KRR

RT Area Amount Name
10.59 A 631679 2.888 1248
19.01 B 1041834 62706.450 1260
24.68 304189 304188.800 DCB

ttt*ttttttt*tit*'tttt*t*pm Mus#**ttt*t*ttt*tt*ttt****ttt**tttx*

RT Area Code Amount Name
.67 328109 BV .4872

3.55 10076 BV .0019
5.83 342492 PV .0637 grx
6.89 3927 VvV .0007
7.31  / 15396 VV .0029
8.02 10625 VvV .0020
8.93 / 70599 BV .0131
9.25 22686 VV .0042
9.56 J 41502 VvV .0077
9.80 1525 Vv .0003
9.93 1825 Vv .0003
"10.28 17345 PV .0032 -
10.34 31308 VvV .00S8 o2
10.59 A J 96797 VV 0426 4846 242 J«,«J«J wel
11,00 J 31851 VvV .0059 ,
11.17 / 32209 VvV .0060
11.41 A 17623 VvV .0045 1248 :
11.71 5618 VV .0010
11.95 A/ 112537 VV .0443 1248
12.09 A/ 95512 VvV .0211 1248
12.18 A J 169699 VV 2.7371 1248
12.68 75135 VvV .0140 -
12.78 47118 VvV .0088
13.11 119618 VV .0223
13.41 9773 VV .0018
13.50 15955 VvV .0030
13.67 15112 VvV .0028
13.88 19864 VV .0037
14.01 A 54027 VV .0118 1248
14.17 A 85484 VV .0269 1248
14.31 244443 VV .0455S
14.54 73872 VvV .0137
14.88 29727 VvV .0055S
15.01 176938 VV .0329
. 15.21 279432 VV .0520
15.39 190845 VV .0355
15.62 29253 VvV .00S4

S
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1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D702 1016 :
‘esult File : /DATA/LOOP/RESULT/PCB_3071_023.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas -~ Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 7:52:12

AARXRKRAAXRRRARRRNRKNRRRARRRRRAREA SUMR aa A A A A A A A A R AKX AN R RN RARKAAKRRR KN

RT Area Amount Name
9.55 A 999270 1.619 1248
24.68 328478 328478.400 DCB
AXARKRRARARNRRARRRNRRRARRRRPEAK AREA S A A s A A A A A A A A A KA XK R R AR KRR RN AKX KRN R
RT Area Code Amount Name
.67 192208 BV .2854
3.54 4588 BV .0009
$.83 407119 BV L0757 Tesd
6.73 14341 BV .0027
6.89 4465 VV .0008
7.10 18739 Vv .0035
7.30 93407 VV .0174
8.01 13264 BV .0025
8.73 1295 BV .0002
8.88 205909 vV .0383
9.25 18354 VV .0034
9,55 A 124215 VvV .0576 1248
-9.80 2057 VWV .0004
10,095 3156 VvV .0006
10.27 43401 VvV ..0081 -
10.58 A 310926 VV 1368 4248 016
10.95 A 1449031 VV .0871 1248
11.22 A 82702 VvV .0384 1248
11.41 A 32132 v .0083 1248
11.70 13124 VV .0024
11.94 A 88522 vv .0349 1248
12,09 A 82063 VvV .0181 1248
12.20 A 77657 VvV 1.2526 1248 -—
12.49 7336 VvV .0014
12.68 107375 vV .0200
12.78 78641 VV- .0146
13.11 137415 vV .0256
13.40 31916 VV .0059
13.67 4613 VvV .0009
13.87 3437 VWV .0006
14.01 A 21623 VvV .0047 1248
14.17 A 34530 VvV .0109 1248
14,30 45676 VV ~.0085
14.54 7604 VV .0014
14.88 4689 VvV .0009
-15.06 5723 vV .0011
15.21 2725 VvV .0005%
23.76 1253 BB .0002
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
Sample Name D702 1016
:esult File /DATA/LOOCP/RESULT/PCB_3071_023.RES
RT Area Code Amount Name
24.68 328478 BB 328478,4000 DCB
26.23 1863 BV .0003
Total Area 2803439 Total mg/L : 328480.600

Report Time
Method
Report File

Mon Dec 9, 1991 3:20:33 pm
/DATA/LOOP/METHOD/PCB8BLAJ .MTH
/DATA/LOOP/FORMAT /EMS . FMT
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' 2 sample Name : D703 1221

EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPCLIS IN
Page
Sample Name : D703 1221
esult File : /DATA/LOOP/RESULT/PCB_3071_024.RES

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 8:35:47

AR KA R RRAARARNRARARAKEXRINKRAREA SUMA A r At A r x A A A A AR AR AR AR R ARR KRR AKX KRR AR

RT Area Amount Name
9.55 A 31876 .014 1248
19.01 B 7605 .003 1260
24.68 316586 316586.400 DCB
AAXARKRARRARNKRRAARRRARARRPEAK ARE A S A r A A A A A A A A A A AR A AR KA ARRNRRAXNANRRN XA
RT Area Code Amount Name
.68 189337 BV .2812
2.73 2987 BV .0006
3.55 2453 BV .000S
3.98 / 48605 PV .0090
5.17 J/ 11319 BV .0021
$.83 411292 BV L0765 TCY
6.73 7 51509 BV .0096
7.10 ¢/ 35431 VvV .0066
7.31 4 1271381 VvV .0237 lﬁgl z7qa§5’
8.72 8138 BV 0015
8.92 . 26379 VvV .0049
9.25 1732 vV .0003
9.55 A 7312 PV .0034 1248
9.80 1941 VvV .0004
10.27 1457 Vv .0003
10,34 1894 VvV .0004
10.59 A 12816 VvV .0056 1248
10.95 A 6973 PV .0027 1248
11.23 A 3188 VvV .001S5 1248
11.95 A 1587 BV .0006 1248
12.49 28731 BV .0053
12.67 3045 VvV .0006 -
12.78 2842 VvV .000%
14.32 4012 VvV .0007
15.21 2873 vV .0005
16.51 2113 W .0004%
16.98 1637 BV .0003
17.421 4990 BV .0009
18.24 5245 VvV .0010
18.61 1981 VWV .0004
19.01 B 3316 PV .0012 1260
19.48 B 1346 BV .0005 1260
20.06 B 1118 BV .0003 1260
. 20.75 B 1825 BV .0010 1260
23.77 2077 BV .0004
24.68 316586 BV _316586.4000 DCB
26.23 1787 BV .0003
Total Area : 1339065 Total mg/L : 316586.900

EMS LABORATORIES, INC. INDIANAPOLIS IN '
Page
Sample Name : D703 1221

cer ® e e m e o eem e rm wmn - . - - - - e e e e
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Report Time
Method
Report File

Mon Dec 9, 1991 3:30:56 pm
/DATA/LOOP/METHOD/PCBBLAJ .MTH
/DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D704 1232
‘esult File : /DATA/LOQOP/RESULT/PCB_3071_025.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 9:19:21

AAXXRARRRXAN X AR RARRKNARNARRRRAREA SUMA At a A Ak A R AN A XX XA N AR ARKN XK ARER XA X & X X

RT Area Amount Name
9.55 A 483646 ' .686 1248
19.01 3 11094 .004 1260
24.67 328231 328230.600 DCB
AAXRRNRAK KA AN A ARKARNRANXANRRRPEAK AREA S A X At A A A A AR A A XX KR AR XA NA KRR RRARKA R KX KK
RT Area Code Amount Name
.67 270544 BV .4017
2.73 2400 BV .0004
3.588% 2798 BV .0008
3.98 28545 PV .00S83
S.17 7590 BV .0014
S.83 405289 Vv .0754 yc
6.73 33945 VvV .0063
7.10 24805 Vv .004&6
7.30 104337 VvV .0194¢
8.01 5989 BV .0011
8.72 4449 BV .0008
8.89 . 106745 VvV _.0199
9.25% : 8522 Vv .0016
9,55 A 60071 VV .0278 1248
9.80 2052 vV .0004
10.27 20248 VV .0038
10.58 A __ 137649 VV . 0606 4246 1332
10.95 A 66744 VV .0263 1248
11,22 A 36990 VV .0172 1248
11.41 A 13726 VvV .0035 1248
11.70 §968 VvV .0011
11,94 A 39721 VvV .0156 1248 -—
12.09 A 35050 vV .0077 1248
12.20 A _31615 Vv .5099 1248
12.49 39222 vV .0073
12.68 50863 VV .0098
12.78 38316 VV .0071
13.11 S8660 VV .0109
13.40 15675 vV .0029
13.67 3282 vwWw .0006
13.87 2674 VV .0008
14.01 A 21649 VV .0047 1248
14.16 A 40430 VvV .0127 1248
14.28 S091S5 Vv .0095%
14,55 7716 VV .0014
14.88 35824 VV .0067
15.06 9457 VvV .0018
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Sample Name-
“esult File

.
.

EMS LABORATORIES, INC. INDIANAPOLIS IN

D704 1232
/DATA/LOOP/RESULT/PCB_3071_025.RES

RT Area Code Amount Name
15.20 12082 VvV .0022
15. 38 7717 VV .0014
15.96 6041 VV .0011
16.15 8372 vV .0016
16.29 5539 VvV .0010
16.51 14365 VV .0027
16.89 3710 PV .0007
17.47 8894 VV .0017
18.28 8787 PV .0016
18.60 1680 VV .0003
19.01 B 3493 PV .0013 1260
19.48 B 1481 PV .0005 1260
20.06 B 1294 BV .0004 1260
20.74 B 3206 PV .0018 1260
21.39 B 1619 VvV .0003 1260
23.76 1906 BV .0004
24.67 328231 BB 328230,6000 DCB
26.23 1868 BV .0003
Total Area 2250731 Total mg/L : 328231.900

Report Time
Method
Report File

Mon Dec 9, 1991 3:35:29 pm
/DATA/LOOP/METHOD/PCB8LAJ . MTH
/QATA/LOOP/FORMAT/EHS.FMT g

Page

3
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EMS LABORATORIES, INC. INDIANAPOLIS IN "

.674

1 ul injection on INST 9004 #6 DB-S5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D907 1242
“esult File : /DATA/LOOP/RESULT/PCB_3071_026.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-S5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 10:02:58

AXAKAAXNKRRRRARN RN R AARRRRARARRAREA SUMt At r st a o r A A A A A A AR A X AR AR KK R XK XNR KKK

RT Area Amount Name
9.5 A 862502 1.262 1248
19.01 B 30565 1393.169 1260
24.68 355484 355483.700 DCB
KX XK KA AR AN RARNRRAARARAXPEAK ARE A S At At kA A A A A A A A A A AR AR RN R R A ANKRRARARK
RT Area Code Amount Name
.67 147800 BV .2195
3.54 6913 BV .0013
5.83 416676 PV .0775 A IR
6.73 11466 BV .0021
6.89 4670 VV .0009
7.10 15357 Vv .0029
7.31 76813 VvV .0143
8.02 10735 BV .0020
8.88 169128 Vv .0315
9.25 14687 VvV .0027
9.55 A 102066 VvV .0473 1248
9.80 : 2138 Vv .0004
10.06 2503 vv .000S
10.27 35202 Vv .0065
10.59 A 246340 VV .1084 348~ 1242
10.95 A 116312 Vv .0459 1248
11.23 A 66122 VvV .0307 1248
11.41 A- 4890 VvV .0064 1248
11.71 10749 VvV .0020
11.95 A 69557 VvV .0274 1248
12.10 A 63198 Vv .0139 1248
12.20 A 58852 vv .9492 1248 -—
12.50 6746 VV .0013
12.68 " 84016 VV .0156
12.79 64879 VV .0121
13.12 105555 Vv .0196
13.41 26674 VV .00S50
13.68 5268 VV .0010
13.88 4701 VvV .0009
14.02 A 40768 VvV .0089 1248
14.17 A 74396 VV .0234 1248
14.29 83973 VvV .017S
14.55 14102 VV .0026
.14.89 67529 Vv .0126
15.07 18251 vV .0034
15.21 22848 VV .0043
15.39 18277 Vv .0028

a8



EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name : D907 1242
lesult File : /DATA/LOOP/RESULT/PCB_3071_026.RES
RT Area Code Amount Name

15.78 3318 Vv .0006

15.97 12192 vV .0023

16.16 17087 VvV .0032

16.30 10915 vv .0020

16.52 28587 Vv .0053

16.89 7772 VvV .0014

16.98 2243 vV .0004

17.16 1849 VV .0003

17.31 1326 VV .0002

17.47 20044 VV .0037

18.29 17094 PV .0032

18.62 3620 VvV .0007

19.01 B 5937 Vv .0022 1260

19.49 B 4597 vv .0017 1260

19.62 B 1478 Vv .0009 1260

20.07 B 3144 VV .0009 1260

20.20 B 1552 vv .000S 1260

20,30 B 1393 Vv 1392.7590 1260

20.75 B §553 PV .0031 1260

21.28 1259 BV .0002

21.40 B 2084 VvV .0004 1260

21.60 B 2443 VvV .3989 1260

21.71 B 2383 v .0009 1260

22.81 1909 BB .0004

23.77 2336 BV © .0004

24.68 355484 BB 355483,7000 DCB

26.24 2053 BV .0004
Total Area : 2836819 Total mg/L : 356878.600
Report Time : Mon Dec 9, 1991 3:46:50 pm
Method : /DATA/LOOP/METHOD/PCB8BLAJ .MTH

Report File : /DATA/LOOP/FORMAT/EMS,FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-5 (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPQLIS IN
Page
Sample Name : D706 1248
lesult File : /DATA/LOOP/RESULT/PCB_3071_027.RES

1 uL injection on INST 9004 #6 DB-5 (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 10:46:30

AXKRKRXRRARKNRARAARNKRANRNKRRAREA SUMA A A A A A AR AKX AR KA AR R A KRN ARARKR AR XX AR R KK

RT Area Amount Name
9.55 A 951080 1.926 1248
19.01 B 68355 3377.010 1260
24.68 329641 329640.900 DCB
KXXAXRAAXRRRRKAXRRR R AR ANRPEAK AREAS A At t x A A A A A A A XA R AR KRR R NN KR ANRR AR KRN
RT Area Code Amount Name
.66 286633 BV .4256
3.54 6475 BV .0012
$.83 396196 PV 0737 Tt
6.89 4320 BV .0008
7.31 5522 vV .0010
8.01 3044 BB .0006
8.88 88181 BV .0164
9.25 3358 vV .0006
9.55 A 50218 PV .0233 1248
9.80 2300 VV .0004
10.27 9232 VWV .0017
10.58 A 205803 vV -, 0906 1248
10.96 A 74268 VV .0293 1248
11.22 A 43947 VV .0204 1248
11.41 A 28900 VvV .0074 1248
11.71 12919 VvV .002¢
11.94 A 116153 Vv .0457 1248
12.09 A 98767 VV .0218 1248
12.19 A 100589 Vv 1.6224 1248
12.49 537% VW .0010
12.68 136704 VV .0254
12.79 75501 VvV .0140 -
13.12 177174 VV .0330 -
13.41 38131 VvV .0071
13.67 4370 VvV .0008
13.87 6819 Vv .0013
14.01 A 88137 vv .0193 1248
14.16 A 144298 VvV .045¢ 1248
14.28 198975 VvV .0370
14.54 25103 vV .0047
14.88 132557 vv .0247
15.06 40393 vV .007S
15.21 S4724 VV .0102
15.39 43636 VvV .0081
15.62 3737 VW .0007
15.78 6457 VV .0012
15,97 30514 VvV .0087
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EMS LABORATORIES, INC.
Sample Name D706 1248
esult File /DATA/LOOP/RESULT/PCB_3071_027 .RES
RT Area Code Amount

16.15 43197 VvV .0080
16.29 32231 VvV .0060
16.51 78973 VvV .0147
16.89 23608 VvV .0044
17.17 4258 VvV .0008
17.31 3714 VvV .0007
17.47 59929 VvV .0111
17.81 4078 VV .0008
18.05 1740 VV .0003
18.29 52720 PV .0098
18.60 6068 VvV .0011
19.01 B 18433 vV .0068 1260
19.26 2457 VvV .0005
19.49 B $281 VvV .0019 1260
19.61 B 2650 VvV .0016 1260
19.71 3547 VvV .0007
20.07 B 4751 PV .0014 1260
20.19 B 2878 vV .0009 1260
20.31 B 3376 VvV 3376.4570 1260
20.60 865 PV .0002
20.75 B 14331 pV .0080 1260
21.39 B 8717 VvV .0018 1260
21.60 B 3234 VV .5281 1260
21.71 B 4703 VvV .0019 1260
22,32 1938 BV .0004
22.81 4461 BV .0008
23.77 2352 BB .0004
24.68 - 329641 BB 329640.9000 DCB
26.24 1874 BV .0003

Total Area 3475443

Report Time Mon Dec 9, 1991 4:02:31 pm

Method
Report File

: /DATA/LOOP/METHOD/PCB8SLAJ .MTH
: /DATA/LOOP/FORMAT/EMS.FMT -

INDIANAPOLIS IN

Total mg/L

333020.600

3
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)




EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D707 1254
‘esult File : /DATA/LOOP/RESULT/PCB_3071_028.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 uL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 11:30:06

AXKRXANRXNKRKXAKRXRXRARKARAKRARAXARED SUMA X A r A x A A A A A A X A KA A X AR AR A AR R AN KA R R KK

RT Area Amount Name
10.58 A 253336 .083 1248
19.01 B 431749 34627.350 1260
24.68 265819 265819.200 DCB

AR R RARRAARK AR A RR AR RARA AR PEAK AREA S A x kA A A A A R A A A AR A AR AR RN RN AR A NRNNRR R
RT Area Code Amount Name
.68 301738 BV .4481
3.54 4176 BV .0008
$.83 381052 BV .0709 Tev
6.89 4038 BV .0008
8.89 2770 BV .0005
9.80 2033 v .0004
10.58 A S$955 BV .0026 1248
11.00 4261 PV .0008
11.41 A 1285 vv .0003 1248
11.95 A 104909 BV .0413 1248
12.10 A 40743 VV .0090 1248
12.49 405851 vv .0075S
12,68 75103 Vv .0140
13.13 29927 vV .0056
13.41 7932 VvV .001S
13.88 1651 -PV .0003
14.02 A 21998 vv .0048 1248
14.17 A 78476 VV .0247 1248
14.32 196050 VvV .0365
14,55 37227 Vv .0069
14.89 15822 VvV .0029
15.06 117213 Vv .0218 -
15.21 214045 VvV .0398
15,39 96791 VV .0180
15.62 6909 VV .0013
15.78 17570 VV .0033
15.97 / 81249 VV .0151
16.16 / 152749 Vv .0284
16.30 48135 vv .0090
16.38 26367 VV .0049
16.52 / 292107 vv .0543
16.89 38221 v .0066
16.99 32893 vv .0061
17.15 45644 VV .0085
17.31 18463 VvV .0034
17.47 Z 299300 VV .0587

17.74 23512 Vv .0044

104
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page
Sample Name : D707 1254
lesult File : /DATA/LOOP/RESULT/PCB_3071_028.RES
RT Area Code Amount Name
17.87 21265 VV .0040
18.06 d/ 29434 VV .005S d
6 VvV .0564 128
18.60 51700 VV .0096 1463744
18.79 19005 VvV .003S
18.86 22580 VV .0042
19.01 B / 275103 VvV .1019 1260
19.22 28542 VV .00S83
19.38 4912 VV .0009
19.49 B 15341 VV .0056 1260
19.62 B 10861 VV .0064 1260
19.72 71622 VV .0133
20.07 B 18280 VV .00S4 1260
20.20 B 11472 VV .0037 1260
20.33 B 34627 VvV 34626.8400 1260
20.46 9865 VV .0018
20.60 5516 VV .0010
20.75 B 34099 VvV .0189 1260
20.89 2268 vV .0004
21.28 1966 VV .0004
21.40 B 26824 VV .0057 1260
21.60 B 2249 VV .3673 1260
21.71 B 2893 VvV .0011 1260
22.02 1280 VvV .0002
22.33 993 PV .0002 - :
22.81 190S BB .0004 ' .
23.77 1916 BV .0004
24.68 265819 BB 265819.2000 DCB
26.24 1509 BV .0003
Total Area : 4142915 Total mg/L : 300447 .700

Report Time + Mon Dec 9, 1991 4:07:25 pm
Method : /DATA/LOOP/METHOD/PCB8LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS .FMT —
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J Samp]e Name : D708 1260 41{

EMS LABORATORIES, INC. INDIANAPOLIS 1IN had
1 ulL injection on INST 9004 #6 DB-S (fused silica/capillary)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
: Page
Sample Name : D708 1260 .
lesult File : /DATA/LOOP/RESULT/PCB_3071_029.RES

1 ul injection on INST 9004 #6 DB-S (fused silica/capillary)
Make Up Gas P-5 Argon Methane Mix (30 ulL/min)

Carrier Gas - Hydrogen (3.5 mL/min)

Injected on Sat Dec 7, 1991 12:13:40

ARKAXKRRNRRARAKNARRKRRARRARRANAREA SUMA A A X A A a A A A X A A AR R AR XA RN KRR ARKRK KKK

RT Area Amount Name
10.59 A 13070 .005 1248
19.01 B 1666865 81725.860 1260
24.68 331665 331665.400 DCB

tt*tt*rtttt*t*ttti****ttpm A.REAS***!********tt***t*t*t*tt*tt****ﬁ

RT Area Code Amount Name
.67 276672 BV .4108

3.558 S753 BV .0011
5.84 403220 BV .0750 Tecx
6.90 5197 VvV .0010
9.80 1992 wvwv .0004¢
10.59 A 1843 BV .0008 1248
11.95 A 9841 BV .0039 1248
12.50 1266 BV .0002
12.69 1033 PV .0002
14.17 A 1386 PV .0004 1248
14.32 . 85737 vV .0189
15.01 22598 vV .0042
15.21 107070 VvV .0199 .
15.39 5273 VvV .0010
15.97 6181 PV .0011
16.16 24097 VvV .0045
16.39 46892 VvV .0087
16.52 65329 VvV .0122
16,99 105216 VV .0196
17.15 74008 VvV .0138
17.41 269381 VvV .0501
17.74 18868 VvV .0038 -
17.86 8555 vv .0016
18.06 44532 VvV .0083
18.24 374075 VvV .0696
18.60 164426 VV .0306
18.84 40768 VvV .0076
18.01 B 364799 Vv .1381 1260
19.27 49872 Vv .0093
19.41 8458 VvV .0016
19.49 B = 167519 VV .0609 1260
19.61 B 93455 Vv .0548 1260
19.71 37483 VV .0070
19.87 29887 vV .0056
.. 20,06 B 162968 VvV .0478 1260
20,19 B == 93609 VV .0303 1260
20,30 B 81713 VvV 81712.8300 1260
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Sample Name
lesult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D708 1260
/DATA/LOOP/RESULT/PCB_3071_029 .RES

RT Area Code Amount Name
20.47 21476 VV .0040
20.60 33357 w .0062
20,75 B 352225 VV 19S5 1260
20.89 13285 Vv .0025
21.00 17609 VvV .0033
21.39 B 1752248 VvV .0370 1260
21.52 7901 VvV .0015
21.60 B 76167 VV 12.4376 1260
21.71 B 99175 VvV .0391 1260
22.02 6810 VV .0013
22.33 35321 wW .0066
22.48 3730 VvV .0007
22.81 66799 PV .01214
22.93 6980 VvV .0013
23.77 18596 BV .0035
24.68 331665 BV 331665,4000 DCB
26.24 1873 BV .0003
Total Area 4529182 Total mg/L : 413392.100

Report Time

Method

Report File

: Mon Dec 9, 1991 4:11:42 pm
: /DATA/LOOP/METHOD/PCBB8LAJ.MTH
/DATA/LOOP/FORMAT/EMS . FMT

Page

3
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PC3 DNTTIAL CAIBRATION

B Lab Kape: _IXS NERITAGR Indiapapolis, IN 46231 Costract: __< o2
Lab Code: _3o7) Cse No.: ______ SsSs.: 6 bo.:
- Instrument ID: _GCRCD 7 Level (x low): low ___ INMIT) | 141 mr2 ___ I&
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PESTICIDE/PCB STANDARDS SUMMARY

. EMS LABCI.. TORIES, INC.
" Name: ___ INDIANAPOLIS.IN 46231

Lab Code: _307) _ Case No.: ____

Instrument ID:

Contract:_c.om
SAS No.: SDC No.:

6 £c07 GC Column ID: o4 ¢o¥

DATE(S) OF FROM:_g-,-9) | DATE OF ANALYSIS
ANALYSIS T0:_2.7-9) | TIME OF ANALYSIS
I
|

l

I

| TIME(S) OF FROM: ;-s/:23 EPA SAMPLE NO.
| ANALYSIS TO: 52 59 (STANDARD)

f
I

3]

|
WINDOW CALIBRATION| RT |CALIBRATION

COMPOUND QNT| %D
FACTOR |Y/N

UGS U LA
|Aroclor=1016
|Aroclor=1221

T0
L

T AR . -
- 19 1 VI

LYS2.0° S

1.9Cx o T

. Under ONT Y/Ni enter Y If quantitati

|Aroclor=-1232
|Aroclor-1242
|Aroclor=1248_|
|Aroclor=1254_| z¢.
mcxor-uso_g_gj.q-;

LS

R L

Leus
30.2:

LYT as0-"
Ml—
—loTD 20"
. -l 2}.97 ] 0T
—tlle s tO <2l _,rZ_L_‘_fJ.jlh

on wvas performed, N if not performed.
iD must be less than or equal to 15.0% for quantitation, and less than
3T equal to 20.0% for confirmatioen.

Jote: Determining that no compounds vers found above the CRQL iz a form of
juantitation, and tharefors at least one column must meet the 15.08% criteri.

4444

Lo

L

y:

]
|
|
i
|
[
232205 :
|
|
|
|

_ Tor multicomponent analytes, the single largest peak that is characteristic

the coaponent should be used to establish rstention time and %D.

-~ _antification of such analytes is based primarily on pattern recognition

of

age

. JFORM IX PEST 1/87 Re:
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN ‘ -

1 uL injection on INST 9004 #S (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN o
age
Sample Name : D702 1016
Result File : /DATA/LOOP/RESULT/PCBCON_3071_006.RES

1 ul injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

Injected on Fri Dec 6, 1993 7:30:23

RT Area Code Amount Name
.12 25243 BV .0007
.66 2086228 HS 13.0517
.92 20387 PT .0006
.98 38741 VT .0011
1.14 14327 VT .0004
1.29 10807 VT .0003
5.29 11021 WV .0003
5.99 46930 PV .0013
7.54 22199 WV .0006
7.99 10049 VV .0003
8.37 32426 PV .0009
10,08 1840897 BV 0522 Tt
11.87 82797 BV .0023
12.26 89753 VV .0025
12.64 17648 VV .0005
12.91 72715 VV .0021
13.18 423949 VV .0120
14.60 . 48714 PV .0014
14.95 / 717516 PV .0203
15.40 76741 VB .0022 .
15.81 189235 BV .0054
16.12 401529 VvV .0114
16.45 / 1193073 VV 0338 1016 270193717
17.09 478535 VV .0136
17.33 172532 vV .0049
17.59 254241 VV .0072
17.72 381145 VV .0108
17.89 593736 VV .0168
18.07 229094 VV . 0065 -
18.39 63786 VB .0018
18.76 383775 BV .0109
18.87 196409 VV .0056
19.12 / 411845 VV .0117
19.26 171764 VV .0049
19.37 70423 VV .0020
19.55 ./ 101896 VV .0029
19.68 7/ 248141 VV .0070
19.91 137814 VV .0039
20.12 71022 VV .0020
0.43 vV .0008
20.75 21311 VWV .0020 GAMMA-CHLORDANE
24.99 20088 VV .0006
25.43 31644 VV .0009
25.69 16132 VV .000S

127



EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name : D702 1016
Result File : /DATA/LOOP/RESULT/PCBCON_3071_006.RES

RT Area Code Amount Name

25.93 19834 VV .002% DBC

26,41 34852 Vv .0010

26.81 31156 Vv .0009

27.33 21411 VvV .0006 )

27.82 14036 VB .0032 METHOXYCHLOR

31.20 13321 BV .0004

33.04 1764673 BV . 0S00 agﬁ
Total Area : 13456802 Total mg/L
Report Time : Tue Dec 10, 1991 10:49:14 am
Method : /DATA/LOOP/METHOD/EPA7LAJ . MTH
Report File : /DATA/LOOP/FORMAT/EMS .FMT

Page

13.380
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ul injection on INST 9004 #S5 (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
' Page
Sample Name : D703 1221
sult File : /DATA/LOOP/RESULT/PCBCON_3071_007 . RES

1 ulL injection on INST 9004 #5 (DB~-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux-Gas - P-5 mix (28.6 mL/min)

Injected on Fri Dec 6, 1991 8:14:01

RT Area Code Amount Name
.12 104104 BV .0030
.50 33592 vV .0010
.66 713438 VWV 4.4634
.92 15061 PV .0004
.98 58616 VV .0017
1.19 54941 VV .0016
1.29 24575 vV .0007
1.40 31033 VV .0009
1.74 62049 VV .0018
5.29 17801 VvV .000S
5.99 49911 VV .0014
7.54 29978 VvV .0008
7.98 . 20998 VvV .0006
8.38 43931 PV .0012
9.02 s 164245 VB .0047
10,08 1849018 PV .0524 498+ Tc¥
10.43 116758 VWV .0033 w3 g4l
11.74 34649 BV - .0010
11.87 " 87649 VWV .002$
12.25 ¢ 264864 VV .007S
12.91 7 144752 W .0041
13.18 419065 VV .0119 1221 nub365'
13.41 9 223939 W .0063
14.61 10712 PV .0003
14.95 65492 VV .0019
16.12 20369 PV .0021 GAMMA-BHC
16.46 53323 PV .0015
17.11 34179 VV .0010
17.60 10441 VV .0003 -
17.72 13683 VvV .0004
17.98 90440 VB .0107 DELTA-BHC
19.92 17974 VV .000S
20.11 12954 VV .0004
21.37 12258 PV .0003
21.56 13449 VV .0004
21.77 20312 vV .0006
21.98 11228 vV .0013 DIELDRIN
23.11 20716 VvV .0006
23.81 11855 VB .0003
24.46 17813 BV .0023 ENDRIN ALDEHYDE
24.65 14224 VV .0004
24.99 17243 VV . 0005
25.46 32505 vV .0009
25.66 15239 VvV .0004
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EMS LABORATORIES, INC. INDIANAPOLIS IN
-~ Sample Name D703 1221 .
wsult File /DATA/LOOP/RESULT/PCBCON_3071_007 .RES
RT Area Code Amount Name
- 26,44 55593 VvV . 0016
26.83 23771 vwW .0007
27.37 16918 VvV .0005
33.04 1900375 BV .0S39 pe A
fotal Area 7078034 Total mg/L
" Report Time Tue Dec 10, 1991 2:45:32 pm

Method
Report File

—-

/DATA/LOOP/METHOD/EPA7LAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT

4.656

Page 3

131
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN

1 ul injection on INST 9004 #5 (DB-608 megabore column)
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EMS LABORATORIES, INC., INDIANAPOLIS IN
Page
Sample Name : D704 1232
iesult File : /DATA/LOOP/RESULT/PCBCON_3071_008.RES

1 ulL injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5S mix (28.6 mL/min)

Injected on Fri Dec 6, 1991 8:57:41

RT Area Code Amount Name
.12 24083 BV .0007
.66 1118014 HS 6.9944
.92 18423 PT .000S%
.98 41161 VT .0012
1,14 13929 VT .0004
1.28 11702 VT .0003
1.40 15780 VT .0004
1.73 26139 VT .0007
$5.28 13277 Vv .000¢
5.98 72908 VvV .0021
7.54 29149 VW .0008
7.76 13847 VV ,0004
7.98 19124 VV .000S
8.37 44771 PV .0013
9.02 59787 PB .0017
10.07 1784626 BV ,0506 reoi
11.86 ’ 91782 BV .0026
12.24 150973 vV .0043
12.64 16959 VvV . 0005 -
12.90 90384 VV .0026
13.17 314831 VvV .0089
13.40 149057 vV .0042
14.60 22934 PV .0007
14,94 / PV .0096
15.40 32950 VvV .0009
15.80 79657 BV .0023
16.11 169943 VvV .0048
16.45 / 514307 VvV 20146 (287 144832/
17.09 207742 VV .0059 -
17.32 83813 vV ", 0024
17.71 265450 vV .007S
17.89 341758 VW .0097
18,38 27460 VB . 0008
18.76 233958 BV . 0066
19.12 / 164364 VV .0047
19.25 60909 VvV .0017
19. 38 48167 VWV .0014
19.55 J 96913 VV .0027
19,69 / 204665 VvV .0058
19.91 100589 VvV .0029
20.10 72011 VvV .0020
20.27 26793 vV .0008
20.45 ) 128235 VV .0036
20,75 39464 VV .0037 GAMMA-CHLORDANE
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Sample Name
lesult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

: D704 1232
/DATA/LOOP/RESULT/PCBCON_3071_008.RES

R’RT Area Code Amount Name
20.96 18223 VvV .000S
21.11 16653 VvV .0017 ALPHA-CHLORDANE
21.37 51290 VV .001S
21.76 22685 VvV .0006
21.90 24223 vV .0027 DIELDRIN
22.74 17340 PV .000S
23.11 21993 VvV .0006
24.43 25521 BV .0033 ENDRIN ALDEHYDE
24.64 21866 VV .0006
24.98 18451 VvV .000S
26.41 123485 VvV .003S
26.86 26335 VV .0007
27.30 25435 Vv .0007
27.81 11926 VB .0003
31.20 12417 BV . 0004
33.04 1651891 BV ,0468  ped
Total Area 9472356 Total mg/L : 7.240

Report Time
Method
Report File

: Tue Dec 10, 1991 11:04:14 am
: /DATA/LOOP/METHOD/EPA7LAJ .MTH
/DATA/LOOP /FORMAT/EMS , FMT

Page

3
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ul injection on INST 9004 #S5 (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D907 1242
Result File : /DATA/LOOP/RESULT/PCBCON_3071_009.RES

1 ul injection on INST 9004 #S5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S5 mix (28.6 mL/min)

Injected on Fri Dec 6, 1991 9:41:19

RT Area Code Amount Name
.12 88799 BV .0025
.49 33781 VV .0010
.65 268582 VV .0076
.72 346722 VV 2.1691
.84 42698 VV .0012
5,28 11504 PV .0003
5,98 97636 PV .0028
7.54 18723 PV .000S
8.37 15226 VV .0004
10.07 1951380 PV 0553 Tet
11.86 76438 BV .0022
12.26 81768 VV .0023
12.64 16581 VV .0005
12.90 62865 VV .0018
13.17 341454 VV .0097
13.78 30446 VV .0009
14.59 41317 PV .0012
14.94 622786 PV -.0177
15. 39 64669 VV .0018
15.80 - 165157 BV " .0047 )
16.11 361535 VvV .0103 37'
16.44 /1083413 VV 0307 4z 30571
17.08 437192 W .0124
17.32 140115 VV .0040
17.58 237584 VV .0067
17.71 327451 VV .0093
17.88 493428 VV .0140
18.06 164465 VV .0195 DELTA-BHC
18.38 49026 VB .0014 -
18.76 339257 BV .0096
18.86 168824 VV .0048
19,11 353442 VV .0100
19.25 124444 VV .003$
19.38 135137 VV .0038
319.58 / 248759 VV .0071
19.69 s 444528 VV .0126
19.90 180841 VV .0051
20.10 148380 VV .0042
20,27 65764 VV .0019
20.43 ./ 299809 VV .0085
.720.75 83303 VV .0078 GAMMA-CHLORDANE
20.96 53244 VV .0015
21.10 54736 VV .0016
21.26 27466 VV .0008
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Sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D907 1242
/DATA/LOOP /RESULT /PCBCON_3071_009.RES

" Report File

RT Area Code Amount Name
21. 36 113586 VvV .0032
21.62 92795 VvV .0026
21.75 31783 vv .0009
21.89 $9727 VW .0017
22,73 54482 PV .0015
23.09 41388 VV .0012
24.15 14084 BV .0024 4,4°'-DDT
24.42 21984 VV .0028 ENDRIN ALDEHYDE
24.62 39979 Vv .0011
24.98 13237 vV .0004
25.43 36676 VV .0010
25.64 15724 VV .0004
26.08 47650 VvV .0061 DBC
26.29 16479 VvV . 0005
26.44 29505 W .0008
26.73 15977 W .0005
26.84 16322 v .000S
27.29 24301 VV .0007
28.88 10415 W .0003
31.18 15338 BV .0004
33.04 1892416 BV , 0537 ped
Total Area : 13004526 Total mg/L : 2.557
. Report Time : Tue Dec 10, 1991 11:15:23 am - .
Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH

: /DATA/LOOP/FORMAT/EMS .FMT

Page
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #S (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Report Time

Method
Report Flle

Sample Name D706 1248
Result File /DATA/LOOP/RESULT/PCBCON_3071_010 .RES
RT Area Code Amount Name
21.89 181344 VV .0081
22.63 159331 PV . 0045
22.84 29372 W .0046 ENDRIN
23.00 96133 VvV .0027
23.26 18011 VvV .000S
24.15 21075 BV .0036 4,4°-DDT
24.28 16120 vV .0005S
24.41 26311 VvV .0034 ENDRIN ALDEHYDE
24.62 102702 vv . 0029
24.92 13§57 vv .0004
25.42 39163 VvV .0011
25,67 24105 Vv .0007
26.08 60738 VvV .0077 DBC
26.43 118201 VvV .003¢
26.88 31184 VWV .0009
27.25 25045 VvV .0007
27.85 12720 VB .0029 METHOXYCHLOR
28.87 40831 VvV .0012
31.17 19914 BV .0006
33.03 1898953 BV : 0538 ocd
Total Area s 15199186 Total mg/L :

: Tue Dec 10, 1991 11:25:41 am
: /DATA/LOOP/METHOD/EPA7LAJ .MTH
: /DATA/LOOP/FORMAT/EMS . FMT

3.550

Page
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1 uL injection on INST 9004 #S (DB-608 megabore column)



Sample Name
Result File

1 uL injection on INST 9004 #S (DB-608 megabore column)

EMS LABORATORIES, INC.

D707 1254
/DATA/LOOP/RESULT/PCBCON_3071_011.RES -

Carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-S5 mix (28.6 mL/min)
Injected on Fri Dec 6,

RT

.11
.65
.73
.84
.98
1.14
1.28
1.42
1.59
1.66
1.85
2.29
2.39
2.56
2.67
3.00
3.24
3.50
3.72
3.91
4.27
4.47
4.89
$.28
$.98
8.36
4
11.84
12.35
12.65
12.88
13.17
14.62
14.94
16.45
17.10
17.32
17.72
17.87
18.76
19.12
19.38
19.54
19.69

Area
25136 BV
285409 VvV

787767 HS

11911 BT
132459 VT
32856 PT
67928 PT
39109 PT
38926 PT
28705 VT
34334 PT
11921 VV
12538 vv
18010 VV
28350 VvV
48140 VvV
35230 Vv
25003 vv
28283 vv
19440 VV
21867 VvV
23222 Vv
19244 VWV
25888 VvV
47378 VvV
17625 VvV
266 PV
42938 BV
30383 v
26797 VWV
16889 Vv

35012 vv

11846 VV
30576 VvV
48844 VV
22770 VvV
34869 Vv
406908 VvV
343231 VB
243717 BV
110096 VvV
45546 VvV

247439 VWV

166234 VV

1991 11:08:39

Amount

.0007
.0081
4.9284
.0003
.0038
.0009
.0019
.0011
.0011
.0008
.0010
.0003
.0004
.0005
.0008
.0014
.0010
.0007
.0008
.0006
.0006
.0007
.000S
.0007
.0013
.0005
.0528
.0012
.0009
.0008
.000S
.0010
.0003
.0009
.001¢
.0006
.0010
.0115§
.0097
.0069
.0031
.0013
.0070
.0047

INDIANAPOLIS IN

Page 2
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EMS LABORATORIES, INC.

INDIANAPOLIS IN

Sample Name : D707 1254
/DATA/LOOP/RESULT/PCBCON_3071_011.RES

esult File

RT Area Code Amount Name

19.91 , 704771 VvV .0200

20.09 798272 VV ,0226 1284 3019833

20.27 7 480357 VvV .0136

20.75 4 273241 VWV .0257 GAMMA-CHLORDANE

20.95 , . 281989 VvV .0080

21.10 481203 VvV .0136

21.36 1180124 VV .033S

21.52 242051 Vv .0069

21.65 460157 W .0130

21.76 624148 VV .0177

21.96 777072 VW .0877 DIELDRIN

22.41 145924 VV .004&1

22.72 632407 VV .0179

22.85 261390 VvV .0413 ENDRIN

22.99 910921 VV .0258

23.37 213476 VV .0234 ENDOSULFAN II

23.61 23137 VB .0007

24.26 447393 BV .0127

24.61 305387 vv .0087

25.16 17087 vv .0005

25.38 16819 vv .000S

25.65 19671 VvV .0006

26.12 62413 VWV .0079 DBC

26.42 159858 VvV .0045% -

26.86 35919 vV .0010

27 .31 17289 W .000S

27.68 16104 VB . 0005

28.86 10403 VvV .0003

31.17 19611 BV .0006

33,03 1495988 BV 0824 pet
Total Area g 16697632 Total mg/L H $.520
Report Time : Tue Dec 10, 1991 11:38:23 am
Method :+ /DATA/LOOP/METHOD/EPA7LAJ +MTH .
Report File : /DATA/LOOP/FORMAT/EMS , FMT .

. Page 3 ~
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #S (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
. i Page 2
Sample Name : D708 1260
'sult File : /DATA/LOOP/RESULT/PCBCON_3071_012. RES

1 uL injection on INST 9004 #S5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

lnjected on Fri Dec 6, 1991 11:52:15 °

RT Area Code Amount Name
.12 23667 BV .0007
.66 398775 HS 2.4948
.98 45628 VT .0013
1.13 16611 VT .000S
1.28 12583 VT .0004
1.40 18880 VT .0005
1.59 10927 VT .0003
5.28 11659 PV .0003
5.98 31191 VV .0009
8.37 12133 VV .0003
10.07 1972322 PV .0559 sy
11.84 42166 BV .0012
12.35 24848 VV .0007
12.65 32998 VV .0009
16.46 10351 VV .0003
17.16 16128 VV .000S
17.72 71293 VB .0020
19.91 354426 VV .0100 .
20.10 480015 VV. .0136 ‘
20.75 28699 VV .0027 GAMMA-CHLORDANE
20.96 14865 PV .0004
21.11 74794 VV © .0021
21.35 « 532495 VWV .0181
21.5¢ ¢ 480953 VvV .0136
21.76_ _x 937700 VV .0266
21,97 x 1079899 VV .1218 PEEEDREN |
22.42 396377 VV .0112 ‘ 2L 427424
22.7¢ 604985 VvV 0172
22.86 388256 VV .0614 ENDRIN -
23.00 1648641 VV .0467
23.26 542700 VV .015¢4
23.64 141204 VB .0040
24,14 669835 BV .1136 4,4°'-DDT
24.41 663589 VV .0853 ENDRIN ALDEHYDE
24.61 2117121 VV .0600
25.63 114827 VV .0033
26.07 525765 VV .0669 DBC
26.25 299413 VV .0088%
26.42 1128364 VV .0320
26.86 126451 VV .0036
27.65 40570 VB .0012
28.28 13738 BV .0014 ENDRIN KETONE
28.62 179003 VV .00S51
28.87 618573 VV .017S

145



—~ Report File

Eas ]

EMS LABORATORIES, INC. INDIANAPOLIS IN

jample Name : D708 1260
sult tile : /DATA/LOOP/RESULT/PCBCON_3071_012.RES
RT Area Code Amount ' Name
31.17 153163 BV .0043
33,04 1963864 BV L0557 _a¢8
rotal Area ! 19072444 Total mg/L

ieport Time Tue Dec 10, 1991 12:48:49 pm
1ethod : /DATA/LOOP/METHOD/EPA7LAJ . MTH
: /DATA/LOOP/FORMAT/EMS.FMT

3.382

Page
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EMS LABORATORIES, INC, INDIANAPOLIS 1IN
1 ulL injection on INST 9004 #S (DB~-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
‘ Page 2
... Sample Name : BLA 683 S230
esult File : /DATA/LOOP/RESULT/PCBCON_3071_013.RES

— 1 uL injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-S5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 12:35:53

RT Area Code Amount Name
.12 25006 BV .0007
B .66 464754 HS 2.9076
1.01 12786 PT .0004
1.17 16702 VT .0005
- 1.32 14968 VT .0004
1.66 13368 VT .0004&
3.20 13701 VvV . 0004
5.29 11724 VV .0003
- 8.37 14114 VV .0004
10,07 _ 1840532 PV 0522 i
~ 11.84 40325 BV .0011
12.35 27744 VV .0008
— 12.65 48478 VvV .0014
- 16.45 10157 PV .0003
17.18 25229 wW .0007
17.72 14011 VV . 0004
17.97 20725 VB .0025 DELTA-BHC
19.06 13044 VV .0004
19.72 12019 vV .0003
19.93 - 20238 VvV .0006
- 21.62 64452 PV .0018
26.45 144698 BV .0041
26.89 32162 vV .0009
27.35 25637 vv .0007
27.88 15718 VB .0035 METHOXYCHLOR
33.04 1788539 BV ., 0507 pek
Total Area : 4730832 Total mg/L ! 3.033
- Report Time 1 Tue Dec 10, 1991 3:19:30 pm
- “~Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH
~ Report File : /DATA/LOOP/FORMAT/EMS ,FMT
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 ul injection on INST 9004 #S (DB-608 megabore column)
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Sample Name
asult File

1 uL injection on INST 9004 #S (DB-608 megabore column)

STD 695 S230

EMS LABORATORIES,

INC.

INDIANAPOLIS 1IN

/DATA/LOOP/RESULT/PCBCON_3071_014.RES

carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1:19:33
RT Area Code Amount Name
.12 25002 BV .0007 -
.65 475947 HS 2.9776
1.00 18821 PT .0005
1.16 17815 VT .000S
1.31 20739 VT .0006
1.41 11345 VT .0003
1.64 19513 VT . 0006
2.85 13446 VV .0004
3.21 17180 VvV .000S
5.28 13452 Vv .0004
8.36 20357 PV .0006
10.06 1913543 PV 0543 T
11.83 42246 BV .0012
12.34 34207 VWV .0010
12.64 38899 wW .0011
16.46 13552 PV .0004
17.16 20462 VvV . 0006
17.73 45136 VvV .0013
18.76 13358 BV . 0004
19.08 14748 VV .0004
19.91 123840 VvV .003S
20,09 165121 vV .0047
21.11 15872 vV .0005
21.35 ¢ 183755 PV .0082
21.53  « _159046_VV .0045
21.76 x 346444 VV .0098
23.97 X EEIIEE,VV L0433 BEEEDREN- 12060
22.42 x 123204 PV .0035
22.73 215942 PV .0061 -
22.86 124387 vV 0197 ENDRIN
~ 23.07 595734 VWV .0169
' 23.25 195446 VV . 0055
23.64 52603 VB .0015
24.14 252277 BV .0428 &,4°'-DDT
24.41 235268 vV .0302 ENDRIN ALDEHYDE
24.61 813519 Vv .0231
25.41 26201 VvV .0007
25.63 61826 VV .0018
26.06 209472 VvV .0267 DBC
26.25 114101 VvV .0032
26.42 482215 vV .0137
-27 .34 23775 Vv .0007
27.65 33707 VB .0010
28.62 §7251 PV .0016

Page 2
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Sample Name

EMS LABORATORIES, INC. INDIANAPOLIS IN

STD 695 S230

ssult tile /DATA/LOOP/RESULT/PCBCON_3071_014.RES
~ RT Area Code Amount Name
28.87 205773 vv . 0058
31.17 81411 BV .0023
33.03 1854735 BV 0526 pel
Total Area 9926482 Total mg/L

Report Time
Method
Report File

: Tue Dec 10, 1991 3:36:40 pm
/DATA/LOOP/METHOD/EPA7LAJ . MTH
/DATA/LOOP /FORMAT /EMS . FMT

3.374

Page
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
1 uL injection on INST 9004 #S (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name : C13490S5 S230
esult File : /DATA/LOOP/RESULT/PCBCON_3071_015.RES

1 ulL injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 2:03:11

RT Area Code Amount Name
.12 24694 BV .0007
.65 845126 HS 5.2872
1.01 27477 PT .0008
1.05 23564 VT .0007
1.16 26872 VT .0008
1.30 36666 VT .0010
1.41 21185 VT .0006
1.59 11573 VT .0003
2.85 10666 VV .0003
3.51 -10695 VV .0003
5.28 12454 VV .0004
5.98 69757 PV .0020
7.53 16958 VV . .000S
7.96 17601 VV .0005
8.36 36713 VvV .0010
10.06 1985253 PV 0563 TCr
11.73 22772 BV .0006
11.86 143262 VvV . 0041
12.22 13503 PV .0004
12.33 . 13875 VV .0004
12.89 29973 VvV .0008
13.17 149387 VvV .0042
14.59 429609 PV _ .0122
14.93 / 1456529 PV .0413
15.38 $72873 VB .0162
15.79 834336 BV .0237
15.98 206970 VvV .0059
16.10 444034 VV .0126
16,44 Y 1507780 _VV L0427 242
17.0% 102203 VV .0029
17.18 ' 36677 VV .0010
17.32 260921 VvV .0074
17.46 310500 VvV .0264 HEPTACHLOR
17.70 540681 VV .0153
17.93 1925217 VvV .2282 DELTA-BHC
18,38 71736 VB .0020
18.75 415597 BV .0118
18.85 228277 VV .0065
19.11 ./ - 582361 VV .0165
19.26 106562 VvV .0030
19,37 222995 Vv .0063
19.53 7 320023 Vv .0091
19,69 7/ 434702 VV .0123
19.90 816442 VV .0231

Page
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page 3
— Sample Name : C13490S S230
esult File : /DATA/LOOP/RESULT/PCBCON_3071_01S, RES

- RT Area Code Amount Name
20.10 825042 VV ,023¢ 254
20.27 . 426689 VV .0121
20.42 J 275914 VV .0078
- 20.75 302040 VV .0284 GAMMA-CHLORDANE
20.95 , 281312 VvV .0080
21.10 . 188529 VvV .0053
_ 21.36 915212 VV .0259
21,60 x 2092903 VV .0593
21.76__ (£ 645852 VV .0183
2196 X 407188 VV 0459 DIRLDRIN 1260
- 22.13 80429 VV .0023
22.41 6 7 VvV .0018
22.72 351170 PV .0100
22.85 204090 VvV .0323 ENDRIN
23.00 488355 VV .0138
23.26 53065 VV .0015S
23.36 58908 VV .0064 ENDOSULFAN I1I
- 23.63 12165 VV .0003
- 24,18 49396 BV .0084 4,4°-DDT
- 24.27 105775 VvV .0030
= 24.40 109066 VV .0140 ENDRIN ALDEHYDE
24.61 250661 VV .0071
25.22 14766 VV .0004
25.40 19718 VvV .0006 - . ' .
25.65 24688 VV .0007 - X
26.06 73059 VV .0093 DBC
- 26.42 170397 VvV .0048
. 26.88 33798 VV .0010
4 27.33 23673 VWV .0007
27.64 22574 VB .0006.
‘'28.64 11397 VW .0003
“ 28.86 64522 VvV .0018
31.16 37412 BV .0011
- 23.03 1977446 BV 20561 A
“_. Total Area : 26039292 Total mg/L : 6.303
Report Time : Tue Dec 10, 1991 3:55:15 pm
-~ Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT
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1 ul injection on INST 9004 #5 (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : C134905 SPIO02 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_016.RES

1 ulL injection on INST 9004 #5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 2:46:S51

RT Area Code Amount Name
.12 25483 BV .0007
.65 964983 HS 6.0371
1.05 40463 VT .0011
1.16 21454 VT .0006
1.30 29301 VT .0008
1.41 15392 VT .0004
1.65 13392 VT .0004
2.85 10157 VV .0003
5.28 13063 VV .0004
5.98 71816 PV .0020
7.53 18043 VV .000S
7.98 10381 VV .0003
8.36 30358 PV .0009
8.53 10869 VV. .0003
10,06 1984159 PV L0563  Tcod
11.86 95191 VV L0027
12.34 15891 VV .0005
12.90. 27637 VV .0008
13.17 108792 VV .0031
14.59 313017 PV .0089
4 468 PV .0328
15. 38 432318 VB .0123
. 15.80 681239 BV .0193
15.98 162597 VvV .0046
16.10 347186 VV .0098
16.45 J 1383401 VV , 0392  2y7
17.05 97430 VV ,0028
17.32 315098 VV ., 0089
17.46 292306 VV .0248 HEPTACHLOR
17.71 822282 VV .0233
17.93 2191773 vV .0621
18.38 . 99566 VB .0028
18.75 798239 BV .0226
18.85 375541 VV .0106
19,10 7 988260 VV .0280
19.25 199315 VV .0057
19.37 458557 VvV .0130
19.53 7 661303 VV .0187
19.68 / 986909 VV .0280
19,90 . 1037767 VV .0294
20,09 . 1047271 VV L0297 1244
22*11_7r____§11112 v .0148
20.42 732400 VV .0208
20,74 . 420309 VV .0395 GAMMA-CHLORDANE
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Sample Name
Result File

EMS LABORATORIES,

INC. INDIANAPOLIS IN

C134905 SPIO2 S230
/DATA/LOOP/RESULT/PCBCON_3071_016 .RES

RT Area Code Amount Name

20.94 . 410846 VV .0116

21.09 388672 VvV .0110

21.35 _x 1317040 VV .0373

21,60 4 1963009 VvV .05S7

21.75 ¢ 798516 VvV .0226

21.96 « 759519 vV , 0857 BEFEEDREN 12(aO

22.13 102555 vV .0029

22,481  «x 167856 VV .0048

22.62 128025 Vv .0036

22.72 495658 VvV .0141

22.84 292514 VV .0463 ENDRIN.

22.99 913834 VV .02S59

23.258 242670 VV .0069

23.63 51929 VB .0015

24.13 260795 BV .0442 4,4°'-DDT

24.27 132806 VvV .0038

24.40 246612 VvV .0317 ENDRIN ALDEHYDE

24.60 862845 VvV .024S

25, 36 18332 vv . 0008

25.63 50006 VV .0014

26.06 222356 VV .0283 DBC

26.25 116932 VvV .0033

26.42 447109 VvV .0127

26.86 44615 VvV .0013

27.65 23489 VvV .0007

28.62 65076 VvV .0018

28.86 256971 VvV .0073

31.16 96427 BV .0027

33.03 1967082 BV .0S58 oOch
Total Area 32873624 = Total mg/L

Report Time
Method
Report File

Tue Dec 10,

1991 4:41:50 pm

: /DATA/LOOP/METHOD/EPA7LAJ . MTH
: /DATA/LOOP/FORMAT/EMS.FMT _

7.172

Page 3

157



—

- e

.660

} 2.851

; 5.285
: 5.985

7.5
7.9
8.3

N w
xo e

g 1°~068

i’ 10.805%
713,238 %%
2 1213076

: 13,787

17.935
Sttayy, 00 H |
T 20130908
= T
—— 21.966%%:7
— 2,35322.7312.999
639
24886140 24.606
26284853, 449
[
J> 31.163
\\\\\\\\ 35.203
AN
. o v 158
EMS LABORATORIES, INC. INDIANAPOLIS IN

1 ulL injection on INST 9004 #S (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name . : C13490S5 DPS02 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_017.RES

1 ul injection on INST 9004 #S5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 3:30:29

RT Area Code Amount Name
.12 24291 BV .0007
.66 840346 HS 5.2573
1.01 30201 PT .0009
1.06 15977 VT .000S
1.16 21221 VT .0006
1,30 29067 VT .0008
1.42 14738 VT .0004
2.85 11434 VV .0003
5.28 13767 VvV .0004
.99 120297 VvV .0034
7.53 27756 VvV .0008
7.98 15961 VvV .0005
8.37 38790 PV .0011
10.07 2147765 PV .0609 Tex
10.81 26089 VV .0007
11.86 129017 BV .0037
12.23 12061 VvV .0003
12.33 23620 VvV .0007
12.90 33525 PV- .0010
13.18 138301 VV .0039
13.79 34244 VV .0010
14.59 318670 VV .0090
4.94 PV .0309
15.38 412493 VB L0117
15.80 ) $91577 BV .0168
15.98 139108 VvV .0039
16.10 329780 VvV .0093
16.45 o 10803154 VV L0306 1242
17.06 107601 VV .0031 _
17.33 192536 VvV . 0055
.17.47 221481 VvV .0188 HEPTACHLOR
17.71 439789 VV .0125
17.94 1467385 VvV .1740 DELTA-BHC
18,39 §2916 VB .0015
18.76 506214 BV .0144
19.11 439684 VV .0125
19.26 7105% vv .0020
19.38 150144 VV .0043
19,54 238170 VvV .0068
19,70 / 320444 VV .0091
19.91 688385 VvV .0195
- 20,10 - 702405 VvV .0199 1284
20,27 - 317700 Vv .0090
20,43 / 182113 WV .0052
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name : C13490S5 DPS02 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_017.RES
RT Area Code Amount Name

20.7/% . 231772 VvV .0199 GAMMA-CHLORDANE

20.95 . 1897295 VV .0054

21.10 . 141784 VV .0040

21.36  x 782232 VV .0222

21.61 X 1585355 Vv .0449

21.76 740894 VV .0210

21.97 X 585934 VV ,0661 DISLODREN 2L

22.13 82842 VV .0023

22.42 X 158351 PV .004S

22.73 418550 VvV .0119

22.85 251858 VvV .0398 ENDRIN

23.00 846785 VvV .0240

23.26 238311 VvV .0068

23.64 S5442 VB .0016

24.14 268956 BV .0456 4,4°'-DDT

24.41 345882 VV .0445 ENDRIN ALDEHYDE

24.61 862907 VvV .0245

25.20 17872 Vv .000S

25.38 20706 VV .0006

25.63 | 57605 VvV .0016

26.06 224472 VV .0286 DBC

26.25 113879 VvV .0032

26.42 463847 VV .0132

26.85 46163 VvV .0013

27.16 23953 VvV .0007

27.64 33733 VB .0010

28.62 62677 VV .0018

28.87 240803 VvV .0068

31.16 88539 BV .0028

33.03 2094694 BV , 0594 ocb

35.20 14394 BV .0012 P€EH
Total Area : 25090556 Total mg/L t 6.282
Report Time : Tue Dec 10, 1991 4:153:54_pm-
Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT
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1 ulL injection on INST 9004 #5 (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D714 RCS
*sult File : /DATA/LOOP/RESULT/PCBCON_3071_018.RES

1 ul injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 4:14:05

RT Area Code Amount Name
.12 100993 BV .0029
.66 453400 VV 2.8365
.72 234632 VV .0067
.92 10724 PV .0003
.98 72339 VV .0021
1.13 62623 VV .0018
1.29 31087 VvV .0009
1.38 17675 VV .0005
1.59 27963 VV .0008
1.73 30138 VvV .0009
5.28 12640 VV .0004
5.98 83351 VvV .0024
- 7.53 23000 VV .0007
7.97 11762 VV .0003
8.36 26043 PV .0007
8.53 13040 VV .0004
10,06 2033529 PV ,0577 Tek
11.83 40684 BV .0012
12.35 30346 VV .0009
12.64 19962 VV .0006
12.88 11061 VvV .0003
13.17 30240 VV .0009
14.59 11332 PV .0003
14.94 / 317489 PV .0090
"15. 38 16497 VV .0005
15.80 90457 VV .0026
16.11 108751 VvV .0031
16.44 / 847125 VV .0240 joud sy81662
17.08 235072 VV .0067 -
17.32 132928 VvV .0038
17.71 595059 VV .0169
17.87 704236 VV . .0200 _
18.06 223089 VV .0264 DELTA-BHC
18.37 60827 VB .0017
18.75 495247 BV .0140
18.86 224969 VvV .0064
19,11/ 563614 VV .0160
19.24 144574 VV .0041
19.37 268017 VV .0076
19.53 468116 VV .0133
19.68 4 737555 VV .0209
-19.90 $79665 VV .0164
20.09 564028 VV .0160
20,27 178950 VV .00S1

2
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name : D714 RCS
*sult File : /DATA/LOOP/RESULT/PCBCON_3071_018.RES
RT Area Code Amount Name
20.42 / $55763 VV .0158
20.75 161080 VV .0152 GAMMA-CHLORDANE
20.95 120540 VV .0034 ’
21,10 173653 VvV .0049
21.35 769116 VV .0218
21.53 x 401843 VV .0114 -
21.64 133325 vwv .0038
21.76 x 922362 VV .0262
21,96 x 954300 VV . 1077 DIELDREN 260  33WYITT
22.13 95485 VV .0027
22.41 % 346796 PV .0098
22.73 671588 VvV .0190
22.85 386455 Vv .0611 ENDRIN
23.00 860072 VvV . 0244
23.07 694340 VV .0197
23.26 487741 VV .0138
23.64 130470 VB .0037 3
24.14 666276 BV .1129 4,4'-DDT N
24,29 140109 VvV .0040 )
24.41 S07844 VV .0653 ENDRIN ALDEHYDE
24,60 2049899 Vv .0581
25.63 95738 VvV .0027 _
26.06 513400 VV .0654 DBC
26.25 ) -271050 VvV . 0077
26,42 1098909 VvV .0312
26,86 99629 VV .0028
27.64 31671 VB . Q009
28,28 13489 BV .0014 ENDRIN KETONE
28.61 183625 VvV .00S52
28.86 629093 VvV .0178
31.16 139867 BV .0040
33,03 2038090 BV ,0578 fch
35.20 15329 BV .0013 PEB
Total Area H 27303776 Total mgAL : 3.957
Report Time : Tue Dec 10, 1991 12:53:50 pm ,
Method ¢+ /DATA/LOQP/METHOD/EPA7LAJ .MTH '
Report File : /DATA/LOOP/FORMAT/EMS.FMT
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1 ul injection on INST 9004 #S (DB-608 megabore column)



EMS LABORATORIES, INC. INDIANAPOLIS IN
Page 2
Sample Name : C134906 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_019.RES

1 ulL injection on INST 9004 #S5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 4:57:41

RT Area ‘Code Amount Name
.12 26362 BV .0007
.66 943193 HS $.9007
.84 11202 BT .0003
1.04 62396 PT .0018
1.16 34649 VT .0010
1.30 36463 VT .0010
1.412 27935 VT .0008
1.5%8 11639 VT .0003
1.74 16547 VT .0008%
1.80 14711 VT .0004
2.85 13025 VvV .0004
3.%1 10426 VV .0003
5.28 12947 VV .0004
5.98 64535 VvV .0018
7.09 10031 VV .0003
7.52 21838 Vv .0006
7.83 16029 VvV .0005
7.96 12077 VvV .0003
8.37 48847 PV .0014 -
10,06 1820259 PV 0516  TC¥
11.84 29008 BV .0008
12.34 26229 VWV .0007
12.65 10812 VvV .0003
12.90 12954 VV .0004
13.17 §7053 Vv .0016
13.75 11239 VW .0003
14.59 19418 VvV .0006
14,94 i 108294 VV .0031
15,38 25134 VWV .0007 _
15.80 53375 BV .001S
16.10 55374 VV .0016
16.45 Vi 222682 VvV 0063 1247,
17.08 46012 VvV .0013
17.32 28711 VvV .0008
17.71 107254 VV .0030
17.94 226909 vV .0269 DELTA-BHC
18.75 89994 BV - ,0026
19,113 w4 77138 Vv .0022
19.25 18159 Vv .000S
19.38 30803 VvV .0009
19.54 J/ 59213 WV .0017
'12.70 v 86084 VV .0024
19.90 . 76345 VV .0022
20.10 . 72669 VvV ,0021
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Sample Name

EMS LABORATORIES, INC., INDIANAPOLIS IN
Page 3
C134906 S230

Result File : /DATA/LOOP/RESULT/PCBCON_3071_019.RES

RT Area Code Amount Name
20.27 . 37933 Vv .0011
20.43 s 46214 VV .0013
20.7S . 25551 vv .0024 GAMMA-CHLORDANE
20.95 M 23095 PV .0007
21.10 3 15820 VvV .0004
21,36 81871 PV .0023
21.60 468148 VvV .0133
21.96 33922 vV .0038 DIELDRIN
22.72 39877 PV .0011
22.85 18026 VV .0029 ENDRIN
23.00 48338 Vv .0014
23.37 14002 VV .0015 ENDOSULFAN II
23.75 1575S VB .0004
24.27 27227 BV .0008
24.40 20942 VvV .0027 ENDRIN ALDEHYDE
24.61 27303 VvV .0008
24.96 26321 VvV .0007
25.41 43336 VvV .0012
25.63 26753 Vv .0008
26.40 91432 VV .0026
26.87 26660 VvV .0008
27.31 27647 VvV .0008
27.73 18311 VB .0005
31.17 14969 BV .0004
33,03 1742168 BV 0
35.21 14993 BV .0013 pep-
Total Area 7742290 Total mg/L : 6.125

Report Time

Method

Report file

1 Tue Dec 10, 1991 5:01:52 pm
/DATA/LOOP/METHOD/EPA7LAJ .MTH
: /DATA/LOOP/FORMAT/EMS . FMT
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1 ulL injection on INST 9004 #S (DB-608 megabore column)
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1 ulL injection on INST 9004 #5 (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
sSample Name : C134908 S230
Qesult File : /DATA/LOOP/RESULT/PCBCON_3071_021.RES

1 ul injection on INST 9004 #S (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 6:25:02

RT Area Code Amount Name
.12 22215 BV .0006
.66 483279 HS 3.023S
1.04 40859 PT .0012
1.16 26545 VT .0008
1.40 41250 VT .0012
1.74 21502 VT .0006
2.81 10206 VvV .0003
3.24 14736 VV .0004
5.28 14571 VvV .0004
5.98 73631 VV .0021
7.54 19849 VV . 0006
7.69 10879 VvV .0003
7.95% 15805 VV .0004
8.37 49191 PV .0014
10,06 2050855 PV ,0581  Too
12.35 19994 PV .0006
12.90 11952 VvV .0003
13.17 109566 VV .0031
14.59 " 74028 PV .0021
14.94¢ 4 ‘291339 PV .0083
15.38 104374 VV .0030
15.80 178917 BV .00S1
16.11 178501 VvV . 0051
16.45 / 479256 VV 0136 ;247
17.05 30831 VvV .0009
17.33 84426 VV .0024
17.47 - 88531 VvV .0075 HEPTACHLOR
17.71 189915 VvV .0054
17.94 747945 VvV .0887 DELTA-BHC
18. 39 28864 VB .0008
18.75 158710 BV .004S
.18.86 94177 VvV .0027
19.11 J 263964 VV .007S
19.37 176282 VvV .0050
19.53 / 178757 VvV .00S51
19.70 / 253936 VvV .0072
19.91 . 462559 VvV .0131
20.10 ., 524190 VvV ,0149 26y
20.27 . 315163 VV .0089
20.42 / 228810 VV .0065
20.75 . 256560 VV .0241 GAMMA-CHLORDANE
. 20.95 . 272135 VvV .0077
21.10 175724 VvV .0050
21.36 ¢ 805203 VvV .0228
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Sample Name
Result File

EMS LABORATORIES,

C134908 S230

INC. INDIANAPOLIS IN

Page

/DATA/LOOP/RESULT/PCBCON_3071_021.RES

RT Area Code Amount Name
21.60 ¢ 4139909 HS .1174
21.76 X 711268 HS .0202
21.96 3 516385 HS .0583 BIELDRIN 120D
22.13 20330 BT .0006
22.41 X 45476 BB .0013
22.72 350764 BV .0099
22.85% 217989 VvV .0345 ENDRIN
22.99 $22578 VvV .0148
23.26 56959 Vv .0016
23.36 58759 VvV .0064 ENDOSULFAN II
24.27 187912 BV .0053
24.40 129837 vV .0167 ENDRIN ALDEHYDE
24.61 292862 VvV .0083
25.16 18827 VvV .0005
25.40 211285 vv .0006
25.63 23107 VWV .0007
26.07 87809 VvV .0112 DBC
26,42 215510 vV .0061
26.86 34298 VvV .0010
27 .27 24903 VvV .0007
27.64 22308 VB . 0006
28.63 15311 vV .0004
28.87 75818 VvV .0021
31.17 47423 BV .0013
33.03 2035523 BV .0577,
35,20 10469 BV L0009 DCB .
Total Area 19563444 Total mg/L : 3.753

Report Time

Method

Report File

: Wed Dec 11, 1991 10:38:04 am
/DATA/LOOP/METHOD/EPA7LAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT

172



E___._"#= .659

31.176

— e 33.035

2 n ,!5
EMS LABORATORIES, INC, INDIANAPOLIS 1IN 173
1 ul injection on INST 9004 #S (DB-608 megabore column)
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Sample Name
Result File

1 uL injection on INST 9004 #5 (DB-608 megabore column)

EMS LABORATORIES,

C134909 s230
/DATA/LOOP/RESULT/PCBCON_3071_022.RES

INC. INDIANAPOLIS IN

Carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1951 7:08:37
RT Area Code Amount Name
.12 25820 BV .0007
.66 824732 HS 5.1596
.84 16195 BT .0005
1.71 15665 Vv .0004
5.28 13922 BV .0004
S.98 119988 PV .0034
7.54 25133 vv .0007
7.98 15179 vV .0004
8.36 39228 PV .0011
10.07 2126170 PV _,0603  TCH
11.84 48834 BV .0014
12,34 32274 vV .0009
12.65 15374 VvV .0004
12.90 13181 Vv .0004
13.18 39704 VvV .0011
14,959 11209 PV .0003
14.94 58823 PV .0017
15,38 15465 Vv .0004
15.80 24610 BV .0007
16.08 25203 VvV . 0007
16.46 4 68959 PV 0020 247%
17.07 10127 vv .0003
17.72 24698 VvV .0007
17.94 91838 VvV .0109 DELTA-BHC
18.76 35812 BV .0010
19.12  J/ 41876 VV .0012
19,58 / 20265 Vv .0006
19.71 / 29888 VvV .0008
19.91 . 45276 VvV .0013 -
20.11__ - 41077 _VV .0012  zsY
20,28 ., 21568 Vv .0006
20.43 17658 vv . 000§
20.76 . 14596 VvV .0014 GAMMA-CHLORDANE
20.97 . 10234 PV .0003
21.37 43024 PV .0012
21.77 $9155 Vv .0017
21.97 17645 VvV .0020 DIELDRIN
22.74 20633 PV .0006
23,02 45608 VvV .0013
23.79 20772 VB . 0006
24.43 29438 BV .0038 ENDRIN ALDEHYDE
24.63 16883 VvV .0005
24,98 22944 VV . 0007
25.40 44744 VV .0013

Page
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sample Name
Result File

EMS LABORATORIES, INC. INDIANAPOLIS IN

C134909 S230
/DATA/LOOP/RESULT/PCBCON_3071_022.RES

RT Area Code Amount Name
26.43 98455 VvV .0028
26.86 37477 VV .0011
27.34 27698 VvV .0008
27.80 16840 VB . 0005
31.18 17027 BV .0005
3.04 2056888 BV L0583 _Dcd
Total Area 6555912 Total mg/L

Report Time
Method
Report File

Wed Dec 11, 1991 9:52:43 am
/DATA/LOOP/METHOD/EPA7LAJ .MTH
/DATA/LOOP/FORMAT /EMS , FMT

$.336
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1 ul injection on INST 9004 #5 (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 2
Sample Name : C134928 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_023.RES
1 ulL injection on INST 9004 #S (DB-608 megabore column) -
Carrier Gas - Helium (7.4 mL/min)
Aux Gas - P-5 mix (28.6 mL/min)
Injected on Sat Dec 7, 1991 7:52:12
RT Area Code Amount Name
.12 23771 BV .0007 -
.65 352053 HS 2.2025 o
1.00 25116 PT .0007
1.17 26776 VT .0008
1.31 23888 VT .0007
1.65 1124Q VT .0003
- 3.23 12728 VWV .0004
5.28 12247 VV .0003
5.98 94777 PV .0027
7.53 21971 vV .0006
7.98 11671 VV .0003
8.37 34678 PV .0010 \
10.06 1785228 PV .0506 T&X s
11.84 25751 BV .0007
12.34 28359 vv .0008
12.65 10510 VvV .0003
12.89 14932 VvV .0004
13.17 72525 VWV .0021
13.78 10011 VV .0003
14.59 44374 PV .0013
14.94 7 282965 PV . 0080
15.38 94796 PB .0027
15.79 147926 BV .0042
16.10 209199 VWV .0059
16.45 / 500591 VV .0142 247
17.06 27947 VvV .0008
17.32 116823 VWV .,0033
17.47 120182 Vv .0102 HEPTACHLOR
17.71 421674 VV .0120 _
17.93 1237834 VV .0351 ¢
18.39 58816 VB .0017
18.75 549113 BV .0156
19.10 / 447781 VvV .0127
19.26 97599 vV .0028
19.37 179870 VvV’ .0051 . -
19.53 v 351634 VV .0100
19.69%9 43779S Vv .0124
19.9%90 . 1021096 VvV .0290
20.09 . 1245835 Vv .0353 ,254 -
20.26__~ 709527 VV .0201 T
20.42 316950 VvV .0090
- 20,75 _« 377531 VV .0355 GAMMA-CHLORDANE
20.94 . 474359 VvV .0134
21.09 . 3412582 VvV .0097

17%



EMS LABORATORIES, INC., INDIANAPOLIS IN

Page 3
Sample Name : C134928 S230
Result File : /DATA/LOOP/RESULT/PCBCON_3071_023.RES
RT Area Code Amount Name
21.3%5 1618265 VvV .0459
21.61 X 1840945 VvV .0522
21.76 % 1472783 VV .0418
21.96 x 1226617 VV ,1384 DIEEDRIN (760
22.13 203097 Vv .00S8
22.41 x 280751 Vv .0o8o0
22.72 937418 VV .0266
22.84 682530 VvV .1080 ENDRIN
22.99 1632842 VV .0463
23.26 416948 VV .0118
23.63 $3851 VB .001S
24.13 245343 BV .0416 4,4'-DDT
24.26 337268 VvV .0096
24.39 383121 VWV .0492 ENDRIN ALDEHYDE
24.59 1022381 VvV .0290
25.37 23804 VV .0007
25.63 $3870 VvV .0015
26.0S 266299 Vv .0339 DBC
26.41 627640 VV .0178
26.86 63298 VvV .0018
27.25 16536 VvV .0005
27.64 36429 VB .0010
28.28 10609 BV .0011 ENDRIN KETONE
28.61 53091 VvV .0015 )
28.86 300865 VvV .008S5° . g
31.15 130362 BV .0037 .
33.03 1784634 BV L0506 pch
Total Area : 28133372 Total mg/L : 3.314
Report Time : Wed Dec 11, 1991 .10:15:52 am
Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH
Report File ¢ /DATA/LOOP/FORMAT/EMS .FMT
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1 uL injection on INST 9004 #S (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN

sample Name : D702 1016
. 'sult t'ile : /DATA/LOOP/RESULT/PCBCON_3071_024&.RES

1 ulL injection on INST 9004 #S (DB-608 megabore column)
larrier Gas - Helium (7.4 mL/min)

lux Gas - P-5 mix (28.6 mL/min)

injected on Sat Dec 7, 1991 8:35:47

RT Area Code Amount Name
.11 98330 BV .0028
.45 14020 VV .0004
.65 715173 VvV 4.4742
.84 25004 PV .0007
.91 27050 PV .0008
.97 32688 VvV .0009
1.28 12640 VV .0004
1.39 11188 VvV .0003
1.62 20064 VV . 0006
2.05 25783 BV .0007
$.27 12314 VV .0003
5.97 43578 VV L0012
8.37 20296 PV .0006
" 10.06 2013746 PV 0571  TC%
11.85 79917 BV .0023
12.24 93117 VV .0026
12.63 12362 VV .0004
12.89. 79986 VV .0023
13.16 484092 VV .0137
14.59 56231 VV .0016
14.93 / 809371 PV .0229
15,39 87057 VvV .0025
15.79 227225 BV .0064
16.10 489292 VvV .0139
16.43 / 1528323 VV 0833  oue  3306%1S
17.07 614696 VV .0174
17.31 175609 VvV .00S0
17.57 356295 VvV .0101
17.70 441115 VV .012$ -
17.87 690733 VvV .0196
~ 18,06 133496 VV .0158 DELTA-BHC
18.37 - $9103 VB .0017
18.75 500211 BV .0142
18.85% 241026 VV .0068
19.10 / 527444 VV .01S50
19,24 195586 VvV .00S5
19.36 114288 VV .0032
19.53 / 165922 VvV .0047
19.67 / 337053 VvV .0096
19.90 180585 VV .00S1
20.10 152788 VvV .0043
20.53 45779 PV .0044 HEPTACHLOR EPOXIDE
20.74 68615 VV .0065 GAMMA-CHLORDANE
20.96 41807 VV .0012

Page
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name D702 1016
‘sult File /DATA/LOOP/RESULT/PCBCON_3071_024 .RES
RT Area Code Amount Name
21.26 12250 Vv .0003
21.36 17936 VvV .000S
21.60 136674 VV .0039
24.46 16440 VV .000S
25.42 65643 VV .0019
25.65 13185 Vv .0004
25.95 21710 VV .0028 DBC
26.36 31042 VV .0009
26.83 28870 VvV .0008
27.29 20006 VV .0006
27.84 13102 VB . 0030 METHOXYCHLOR
31.16 13182 BV .0004
33,03 1975901 BV .1708 DCB
37.73 644642 BV .0183
Total Area : 15071584 Total mg/L :

Report Time
Method
Report File

: Tue Dec 10, 1991 1:04:39 pm
: /DATA/LOOP/METHOD/EPA7LAJ . MTH
/DATA/LOOP/FORMAT/EMS . FMT

$.020

Page
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1 uL injection on INST 9004 #S5 (DB-608 megabore column)
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page 2
sample Name : D703 1221
‘esult File : /DATA/LOOP/RESULT/PCBCON_3071_02S5.RES

1 ul injection on INST 9004 #5 (DB-608 megabore column)
carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 9:19:21

RT Area Code Amount Name
11 96086 BV .0027
.65 764584 VV 4,7833
.97 S1195 VvV .001S
1.13 16443 VV .000S
1.18 29046 VV . 0008
1.28 19828 Vv .0006
1.39 27268 VvV .0008
1.59 32258 Vv .0009
1.73 23631 VvV .0007
5.28 16990 VvV .000S
5.98 31049 VvV .0009
7.53 12857 VvV .0004
8.37 18848 PV .000S
.01 / 165792 PB .0047
10.06 1870706 BV 0530 Tc¢+
10.41 117746 VV .0033
11.73 33132 BV .0009
11,85 86306 VvV .0024
12,23 7 250354 VV .0071
12.62 15567 VvV .0004
12.89 » 151029 VW .0043
13,16 447155 VvV .0127 1221 231270
13.40 -/ 216940 VV .0062 ,
14.59 14004 PV .0004
14.93 73613 VV .0021
16,10 24922 PV .0007
16.45 78555 VV .0022
17.09 62736 VvV .0018
17.%8 23903 VvV .0007 -
17.70 24675 VvV .0007
17.96 73527 VW .0087 DELTA-BHC
18.76 10247 BV .0003
18.87 10452 VvV .0003
19.10 36854 VV .0010
19.54 26931 VvV .0008
19.69 - 30478 VV .0009
19.90 39654 VV .0011
20.09 62701 VvV .0018
20.74 33439 PV .0031 GAMMA-CHLORDANE
21,38 19490 VV .0006
. 21.60 80697 VV .0023
21,75 28498 VvV .0008
21.96 15325 vv .0017 DIELDRIN
23.07 18728 VvV .0005
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page 3
Sample Name : D703 1221
esult File : /DATA/LOOP/RESULT/PCBCON_3071_025.RES
RT Area Code Amount Name
- 24.43 18743 BV .0024 ENDRIN ALDEHYDE
24.62 19390 Vv .000S
25.40 40151 Vv .0011
- 25.61 15162 VV .0004
26.40 52159 Vv .0015S
26 .84 28105 Vv .0008
27.30 24106 VvV . 0007
= 31.17 11847 BV .0003
33.03 1905240 BV .0540 Qe
35.20 13486 BV .0012 ©C8
Total Area : 7412631 Total mg/L : 4.985
Report Time : Tue Dec 10, 1991 3:04:40 pm
- Method : /DATA/LOOP/METHOD/EPA7LAJ.MTH
Report File : /DATA/LOOP/FORMAT/EMS .FMT
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EMS LABORATORIES, INC. INDIANAPOLIS IN

sample Name : D704 1232 ' -
1sult File : /DATA/LOOP/RESULT/PCBCON_3071_026.RES ]

1 ulL injection on INST 9004 #S (DB-608 megabore column)
carrier Gas - Helium (7.4 mL/min)

qAux Gas - P-5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 10:02:58

RT Area Code Amount ~ Name
.13 23112 BV .0007 '
.66 423909 HS 2.6520
.98 39037 VT .0011
1.14 10258 VT .0003
5.28 11690 PV .0003
5.98 26538 VV .0008
8.37 16577 PV .0005
9.02 67639 PB .0019
10.07 1946295 PV L0552 TCf
11.74 18105 BV .000S
11.86 73145 VV .0021
12.24 155148 VV 0044
12.64 17282 VvV .000S
12.90 101372 VV .0029
13.17 364414 VV .0103
13.40 154230 VV . 0044
14.60 27322 PV .0008
14,94 o~ 388252 PV .0110
15.40 37894 VV .0011
15.80 96123 BV .0027
16.11 204408 VV .0058 -
16.45 / 646880 VV 0183 %7 /17STsY
17.09 258929 VV .0073
17.32 83206 VV .0024
17.59 135024 VV .0038
17.71 193980 VV .00SS
17.95 448935 WV .0532 DELTA-BHC
18.38 30414 VB .0009
18.76 195169 BV .00S5 -
18.86 95325 VV .0027
19,11 / 200314 VWV .0057
19.25 68350 VV .00189
19.38 69391 WV .0020
19.54 / 133989 VV .0038
19.69 ¢ 252728 WV .0072
19.90 107190 VV .0030
20.10 79964 VV .0023
20.27 32200 VV .0009
20,48/ 153091 VV .0043
20.75S 40531 vV .0038 GAMMA-CHLORDANE
20.96 21935 VV .0006
21.11 22371 WV .0006
21.27 10510 VvV .0003
21.36 $1557 VV .0015
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Sample Name : D704 1232
sult File : /DATA/LOOP/RESULT/PCBCON_3071_026.RES
RT Area Code Amount Name
21.61 72883 VV .0021
21.75 19365 VvV .000S
21,90 28694 VV .0008
22,73 22409 PV .0006
23.09 27340 VV .0008
24.43 20061 VV .0026 ENDRIN ALDEHYDE
24,62 30484 VV .0009
24.98 16795 VvV .000S
25.42 42960 VV .0012
25.64 26080 VV . 0007
25.88 16024 VV .000S
26.07 19011 VvV .00242 DBC
26.44 30256 VvV .0009
26.83 19428 VvV .0006
27.31 18972 vV .0005
27.84 10640 VB .0024 METHOXYCHLOR
31.17 14365 VvV .0004
33,04 1865446 BV L0529 g
Total Area : 9835946 Total mg/L
Report Time ¢t Tue Dec 10, 1991 1:48:00 pm
Method : /DATA/LOOP/METHOD/EPA7LAJ . MTH

Report File : /DATA/LOOP/FORMAT/EMS . FMT

2.968

Page 3
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D907 1242
'sult File : /DATA/LOOP/RESULT/PCBCON_3071_027.RES

1 uL injection on INST 9004 #5 (DB-608 megabore column)
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 10:46:30

RT Area Code Amount Name

.12 93795 BV .0027
.49 40636 VV .0012
.66 269064 VV .0076
.72 357310 VV 2.2354
.84 45811 VvV .0013
.99 11446 PV .0003
5.28 12718 WV .0004
5.98 57009 VV .0016
7.54 11928 VvV .0003
7.97 16221 VV .0005
8.38 26716 PV .0008
10.06 2047386 PV . 0580 Tc¥
11.85 70946 BV .0020
12.2S 78075 VvV .0022
12.64 12620 VvV .0004
12.90 67618 VV .0019
13.17 399502 VV .0113
14.59 44995 PV .0013
14.93 667508 PV .0189 i
15.39 70665 VvV .0020
15.79 181375 BV .00S51
16.11 393869 VV .0112" 59
16.44 o 1224061 VV 0347 py7 340G
17.08 495096 VV .0140
17.31 146650 VV .0042
17.58 275503 VvV .0078
17.71 354584 VV .0101
17.87 696500 VV .0197
18. 38 52149 VB .001S -
18.7S 567328 BV .0161
19.12 / 395489 VV .0112
19,25 130980 VV .0037
19.37 159693 VvV .0045
19.54 / 293582 VvV .0083
19.69 502535 VV .0142
19.90 185962 VvV .0053
20.10 156297 VV .0044
20.27 68402 VV .0019
20.43 / 327484 VV .0093
20.75 85103 VV .0080 GAMMA-CHLORDANE
20.95S 57575 VvV .0016
21.10 61230 VV .0017
21. 36 156256 VV .0044
21.62 160099 VV .0045
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Sample Name
rsult File

EMS LABORATORIES, INC. INDIANAPOLIS IN

D907 1242

. ~Report Time

Method

~ Report File

/DATA/LOOP/RESULT/PCBCON_3071_027.RES

RT Area Code Amount Name
- 21.89 67808 VvV .0019
22.73 65286 PV .0019
23.08 43233 VvV .0012
- 24.14 14626 BV .0025 4,4'-DDT
24,41 21330 VvV .0027 ENDRIN ALDEHYDE
24.61 38876 VvV .0011
25.63 $9191 VvV .0017
- 26.06 36343 VvV .0046 DBC
26.41 47785 VvV .0014
26.84 24901 VvV .0007
. 27.30 25086 VvV . 0007
27.84 18367 VB .0041 METHOXYCHLOR
28.86 10365 VvV .0003
31.16 17025 BV .000S
33.03 2055344 BV
35.20 15143 BV .0013 BEB
Total Area 14090484 Total mg/L

Tue Dec 10, 1991 1:55:55 pm
/PATA/LOOP/METHOD/EPA7LAJ .MTH
/DATA/LOOP/FORMAT/EMS . FMT

2,643

Page
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EMS LABORATORIES, INC. INDIANAPOLIS 1IN
Page
Sample Name : D706 1248
'sult File : /DATA/LOOP/RESULT/PCBCON_3071_028.RES

1 ulL injection on INST 9004 #S (DB-608 megabore column)
larrier Gas - Helium (7.4 mL/min)

lux Gas - P-S5 mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 11:30:06

RT Area Code Amount Name
.12 25539 BV .0007
.66 S07977 HS ’ 3.1780
.98 52048 PT .001S
1.13 10123 VT .0003
5.28 11695 PV .0003
5.98 54728 BV ,0016
8.37 24961 PV .0007
10.07 1982836 PV L0562 Tcd
11.84 41653 BV .0012
12.35 22954 VV .0007
12.65 18899 VvV .000S
12.86 10049 VV .0003
13.18 31818 VvV .0009
14.60 ) 12304 PV .0003
14.94 / 352179 PV .0100
15.38 18500 VvV .000S
15.80 102234 VWV .0029
16.11 119847 VV .003¢
16.45 932622 VV . 0264 249 3 ﬂﬂ
17.08 256263 VvV .0073 1%
17.32 149755 VvV .0042 :
17.71 636007 VvV .0180
17.88 ~778046 vV .0221
18.06 255711 wW .0303 DELTA-BHC
18. 38 69399 VB .0020
18.76 $39977 BV .0183
18.86 256486 VV .0073
19.11 Wi 632196 VvV .0179
19.25 170381 VV .0048 -
19.38 297184 VV .0084
19.54 / S17790 WV .0147
19.69 Z 868076 VV .0246
19.90 402792 VV .0114
20.10 345663 VvV .0098
20,27 200251 vV . 0057
20.43 ./ 665926 VV .0189
20.75 210619 VvV .0198 GAMMA-CHLORDANE
20.95 158564 VV .0045
21.10 167435 VV . 0047
21.26 107673 VvV .0031
21.36 370653 VvV .0108
‘21.65 256323 VvV .0073
21.89 196406 VV .0056
22.64 164184 PV .0047
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EMS LABORATORIES, INC, INDIANAPOLIS IN

Page 3
Sample Name : D706 1248
sult File : /DATA/LOOP/RESULT/PCBCON_3071_028.RES
RT Area Code Amount Name
22.85 28972 VvV .0046 ENDRIN ~
23.01 97489 VV .0028
23.26 ’ 24504 VV .0007
24.15 19214 BV .0033 4,4'-DDT
24 .28 17748 VV .0005
24 .42 25856 VvV .0033 ENDRIN ALDEHYDE
24.62 90268 VV .002%
24 .94 17563 VWV .0005 o
25.21 14693 VvV .0004
25.42 15988 VvV .0005
25,66 13641 VV .0004 -
26.08 42876 VV .0055 DBC
26.28 19252 W .000S
26.43 64926 VV .0018
26.87 16278 VvV .0005
27.36 20719 VvV . 0006
27.77 11556 VB .0003
28.6S 10642 VV .0003
28.88 42022 VWV .0012
31.16 21238 BV .0006 ~
33.03 1960921 BV .0556 _ pep
35.20 10803 BV .0009 p€EL
Total Area H 15594900 Total mg/L : . 3.657
Report Time : Tue Dec 10, 1991 2:04:29 pm
Method : /DATA/LOOP/METHOD/EPA7LAJ .MTH
Report File : /DATA/LOOP/FORMAT/EMS . FMT
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D707 1254
»sult File : /DATA/LOOP/RESULT/PCBCON_3071_029.RES

1 ulL injection on INST 9004 #S (DB-608 megabore column) ;
Carrier Gas - Helium (7.4 mL/min)

Aux Gas - P-S mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 12:13:40

RT Area Code Amount Name
.12 25245 BV .0007
.66 273924 VV .0078
.73 851310 HS 5.3259
.84 11033 BT .0003
.98 139879 VT .0040
1.14 30678 PT .0009
1.28 60107 PT .0017
1.42 34715 PT .0010
1.58 33990 PT .0010
1.66 21579 VT .0006
1.85 29679 PT .0008
2.39 10145 VV .0003
2.57 © 15753 VV .0004
2.70 25135 VV .0007
3.01 41587 VV .0012
3.24 33393 VV .0009
3.50 14799 VV .0004
3.74 30868 VvV .0009
3.98 10726 VvV .0003
4.30 19244 VV , 0005
4.47 19455 VV .0006
4,89 17359 VvV .0005
5.28 23698 VV .0007
5.98 41168 VV .0012
8.37 17988 PV .000S
10.06 1953107 PV L0558 Tc.%
11.83 39607 BV .0011
12.35% 26921 VV .0008
12.64 22856 VvV .0006 -
12.86 14328 VV .0004
13.17 22419 VV .0006
14.63 " 10249 VV .0003
14,94 23608 VV .0007
16.45 32696 PV .0009
17.32 15084 VV .0004
17.71 411176 VV .0117
17.87 337209 VB .0096
18.76 281212 BV .0080
19.12 125000 VV .0035
19,38 50003 VV .0014
19.54 272397 VV .0077
19.69 181554 VV .0051
19.90 /785547 VV .0223
20,09 / 881755 VV 0250 1294 3334660
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Sample Name
'sult File

EMS LABORATORIES,

D707 1254

INDIANAPOLIS IN

/DATA/LOOP/RESULT/PCBCON_3071_029.RES

RT Area Amount Name
20.27 [ 517308 VV .0147
20.75 / 300664 VV .0283 GAMMA-CHLORDANE
20,95 ¢/ 314015 vV .0089
21,10 / 534771 VV .0152
21. 36 1307904 VV .0371
21.52 267136 VV .0076
21.65 507615 VV .0144
21.76 697252 VvV .0198
21.96 855261 VV .0965 DIELDRIN
22.41 161261 VV .0046
22.72 695785 VV .0197
22.85 298640 VV .0472 ENDRIN
22.99 1009627 VV .0286
23.36 228340 VvV .0250 ENDOSULFAN Il
23.62 21008 VB .0006
24.26 504873 BV .0143
24.60 348984 VV .0099
25.39 11355 VvV .0003
25.62 12003 VV .0003
26.12 52362 VV .0067 DBC
26,42 163337 VvV .0046
26.86 23718 VvV .0007
27.32 16645 VV .000S
27.77 13244 VB .0004
28.87 19765 VV .0006
31.17 21261 BV .0006
33.03 1648523 BV L0467 pef
Total Area 17872844 Total mg/L :

Method

Report File

Report Time

Tue Dec 10,

1991 2:18:33 pm

/DATA/LOOP/METHOD/EPA7LAJ .MTH
/DATA/LOOP/FORMAT/EMS . FMT

$.963

Page

3
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EMS LABORATORIES, INC. INDIANAPOLIS IN
Page
Sample Name : D708 1260 :
sult File : /DATA/LOOP/RESULT/PCBCON_3071_030.RES

1 ul injection on INST 9004 #S (DB-608 megabore column)
:arrier Gas -~ Helium (7.4 mL/min)
lux Gas - P-S5S mix (28.6 mL/min)

Injected on Sat Dec 7, 1991 12:56:59

RT Area Code Amount Name
.12 25105 BV .0007
.66 410377 HS 2.5674
.98 41147 VT .0012
5.28 11768 PV .0003
5.98 52042 PV .0015
8.37 13377 PV .0004
10.06 1972413 PV L0559 Tc¥
11.83 36772 BV .0010
12.35s 29212 W .0008
12.65 17208 VvV .0005
12.85 13346 VV .0004
13.15 12671 VV .0004
16.47 29609 VV .0008
16.79 14609 VV .0004
17.17 53496 VV .0015
17.71 134032 VV .0038
18.39 11994 PV .0003
19.11 14785 VV .0004
19.5S 12876. VV .0004
19.91 366209 Vv L0104
20.09 473536 VV .0134
20.75 28574 VV .0027 GAMMA-CHLORDANE
20.95 16185 PV .000S
21.11 81621 VV .0023
21.35 548705 VV .0156
21.53 ¢ 492293 VV .0140
21,76 x 950247 VV .0269
21,97 x 1080789 VV 1219 BIELDRIN- Lo 3477390
22,422 399362 VV .0113 -
22.73 612490 VV .0174
22.85 410335 VvV .0649 ENDRIN
23.00 1671233 VV .0474
23.26 527493 VV .0150
23.64 142677 VB .0040
24.14 691602 BV .1172 4,4’ -DDT
24.41 682254 VV .0877 ENDRIN ALDEHYDE
24.60 2105007 VV .0597
25.38 21191 W .0006
25.63 122329 VV .0035
26.06 556121 VV .0708 DBC
26.25 299898 VV .0085
"26.42 1139240 VV .0323
26.86 148181 VV .0042
27.64 52034 VB .0015
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EMS LABORATORIES, INC. INDIANAPOLIS IN

Page

Sample Name : D708 1260

sult rile : /DATA/LOOP/RESULT/PCBCON_3071_030.RES

RT Area Code Amount Name

28.27 13024 BV .0013 ENDRIN KETONE

28.62 187591 VvV .0053

28.86 622648 VV .0177

31.16 156076 BV .0044

33.03 1957249 BV L0555 o
Total Area : 194630S6 Total mg/L : 3.476
Report Time : Tue Dec 10, 1991 2:34:18 pm
Method : /DATA/LOOP/METHOD/EPA7LAJ . MTH
Report File : /DATA/LOOP/FORMAT/EMS.FMT

©



Appendix B

Analytical Data Summary for the
First Preliminary Feed Sample (BB-01)



Table B-1

Analytical Data Summary for the First Sheboygan River

and Harbor Sample

Sample ID Prelim Feed
BB-01
EMS Lab No. C133733
Moisture .
LOI (100-ash) % 45.0
Susp Solids ppm X
Dis Solids ppm X
pH 7.0 |
0&G (IR) ppm 170
TPH (IR) ppm 120
| PcB 1242 ppm BDL(1.0)
PCB 1248 ppm BDL(1.0)
PCB 1254 ppm 9.6
PCB 1260 ppm 3.4
Total PCBs ppm 13.0
Yolatiles (pom)
Acetone 0.18
Benzene BDL(0.005)
Ethylbenzene : BDL(0.005)
l Fluorotrichloromethane - BDL(0.005)
Methylene Chioride est 0.004
Methyl Ethy! Ketone 0.081
Toluene BDL(0.005)
1,1,1-Trichloroethane BDL(0.005)
-} Xylene BDL(0.005)
Semi-Volatiles ( )
Anthracene - BDL(0.33)
Benz(a)anthracene BDL(0.33)
I Bis(2-ethylhexyl)phthalate 0.67
Carbazole BDL(0.33)
Chrysene BDL(0.33)
Di-N-Butylphthalate BDL(0.33)
Fluoranthene BDL(0.33)
Phenanthrene BDL(0.33)
Pyrene BDL(0.33)
Pyridine BDL(1.7)
Benzoic Acid BDL(1.7)
2-Methyiphenol BDL(0.33)
4-Methyiphenol BDL(0.33)
Phenol BDL(0.33)



Notes:
est
X

BOL(A)
LOt

the value is below the calculated practical quantitation limit but
the compound was identified as being present during the
analysis

analysis not requested

below detection limit, A = detection limit

loss on ignition = 100% - % ash

Preliminary Feed = Feed sample taken during feed preparation

- Differences in detection levels between samples are due to use of
different dilutions used by analytical laboratory or matrix interference.

- All resuits are reported on "as-received” basis except PCBs which are
reported on a dry weight basis.



Notes:

Table B-2

Metals Data for First Sheboygan River and Harbor Site
Preliminary Feed Sample, ID BB-O1

Total Metals
As-Received

Basis
{ppm)

analysis not requested

Total Metals
Dry Weight
Basis

Arsenic 1.0 1.7 8DL(0.010)
Barium 35 58 1.0
Cadmium B8DL{0.40) BDL(0.67) 0.03
Chromium 17 28 BDL(0.05)
Lead 25 42 BDL(0.20)
Mercury 0.21 0.35 8DL(0.0005)
Nickel x x x
Selenium 80L(1.0) BOL(1.7) B8DL(0.010)
Silver BDL(1.0) BDL(1.7) B8DL(0.05)

below detection limit, A = detection limit
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6627 Joy Rosd
East Syrscuse
New York
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Te: 315/463/5160

FAX 315/463/0553

1/800/722/7123

BAREE SN FC yEeE BB~

January 30, 1992

Mr. Paul Doody

.Blasland & Bouck Engineers, P. C.

6723 Towpath Road
Box 66
Syracuse. NY 13214-0066

Dear Paul:

I've attached the final rcport for ircatability studies done on sediment
from Sheboygan River and Harbor.

The report breaks the treatability study work into phases and provides a
discussion of activity and results within cach phase. Average stanting
PCB concentrations of 280 ppm were brought 1o below the 2 ppm
treatability study objective.

Cost estimatcs have been included in Appendix IV. Costs were estimated
for two scenarios, 10,000 and 100,000 tons. Thesc cstimates are, by
necessity, preliminary, and project a range of costs from 5200 to $550
per ton for these volumcs. Pilot scale siudies will refine cost accuracy.

Encloscd -please also find a copy of summary for GRC's responses related
1o Blasland & Bouck Engincers' comments. We belicve these respond to
comments rcgarding the draft [inal report. We have enjoyed working
with Blasland & Bouck on this bench scale investigation and look
forward 1o pilot scale siudics which will generaie data critical w0 full-
scale - processing.

Sincerely,
S—‘-w& Mo [goT

Steve New
Client Services Manager

Enc.: Summary of Responses on Blasland & Bouck Engineers, P.C.'s
Comments on GRC's Draft Final Report on Treatability Study for
the Sheboygan River and Harbor Superfund Site

Final Report, Trcatability Study for the Sheboygan River and
Harbor Superfund Sitc



Summary_of Responses on Blasland & Bouck Engineers, P.C/'s
C GRC's Draft Final R T bility_Study f
he Shet Ri { Harl S fund_Si
GRC has made appropriate modifications in the final report in accordance to
the comments Blasland & Bouck Engineers have regarding to the draft final

rcport. The responses related 10 Blasiand & Bouck Engineers' comments are
illustrated as follows:

Report Cover

(1) The change has been made in the final report.

Executive Summary

2&3) The change has bcen made in the [final report.

(4) Revised discussion has bcen madce in the final report, see page 1.

Iniroduction

(5) Refercnces are provided as foownote 1 and 2, page 2.

Prelimina analysis -

(6) Data listed in page 4.

(7 . "Dcwatered untreated sediment” is replaced with "prepared”
sediment, see page 3. .

(8) The change has been made in the final report.

(9) The PCB concentration for "hour six" sample was 2.5 ppm in the
draft final report. Reaction 2 has PCB level bellow 2 ppm after
7 hours.

(10) The data is listed in page 5. footnote 7.

(11, 12, &13) The discussion about data variability has been enhanced in the
final report.

(14) Sce page 7 for cxplanation and data.
Evaluation of Resulis
(15) More descriptive statement has been made on page 8.

Page 1 of 2
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Post_ Reaction C : lysi

(16) Trcated scdimemt from Recaciion 2 was sent to Hazleton
Laboratories for analysis.

(a7 The change has been made in the final report. :

(18 .19 & 20) An additional section has been added 1o the final repont to
address the PCBs found in the condensatc and wash water.
Management of this strcam is discussed on page 12 & page 13.

(21 Refer 10 page 12 for discussion.

(22) A 1ypographical crror in thc draft final report and listed spike
recovery as 59%. It is now corrccily stated as 79%. However,
"very good™ is dclcted from the [inal rcport, refer to page 10.

(23 & 24) The change has been made in the final repor.

(25) It was a mis-statement in thc case narrative from Galson
laboratory; the untrecated scdiment was dctermined on a wet
weight basis.

(26) The change has been madc in the final report.

(27, 28 & 29) More complclc discussion has becn made in lhc ﬁnal
© report, scc page 9 and 10.

Mass_B.nuns.Land_&nmL_Rgmm

(30) Please rcfer 10 section "Scale Up and Limitations of Lab-Scale
Testing™ for background information and page 14 & 15 for
discussion.

31) Please rcfer to page 15 for calculation.

(32) Pleasc refer to  section “"Scale Up and l:imilaxions of Lab-Scale

Testing” for discussion.

33) As notcd in discussions between GRC and B&B, the final repont
provides the best available preliminary cost estimation for
Sheboygan sitc, see page 14 & page 15.

(34, 35 & 36) The corrcction has been madec in the final repon.

Cost_Estimaic

Cost estimate from laboratory data have limited precision. If more detailed
information is required. a pilot-scale test is recommended.

Page 2 of 2
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Executive _Summary

GRC Environmental, Inc. (GRC) successfully treated a sediment sample
containing PCB from thc Shcboygan River & Harbor Superfund site in
Wisconsin using thc APEG-PLUS™ dechlorination treatment. The treatability
study objective of 2 ppm for thc treated scdiment matrix was reached after
scven hours of trcaiment. PCBs found in the exit fractions were below 2 ppm
with the exception of the condcnsaic and vent trap A.

Two batches of scdiment werc treated with GRC's patented APEG-PLUS™
treatment system in. laboratory equipment. Reaction 1 reduced the PCB
concentration to below 2 ppm in nine hours. Reaction 2 reduced the PCB
concentration in sevcn hours, using a different reagent formulation. Both
reactions showca high variability in analytical daia for PCB results. This
variability is not unusual for laboratory scale iesting, largely due to mixing

limitations.

Based on thc laboratory daia currgnily available, GRC estimates APEG-PLUS™
treatment costs lor this sitc at $200 - $550 per ton, assuming a total sediment
volume of 10.000 - 100,000 ions. This includes costs for treating PCB

contaminated condensates produced during the process.

Extrapolation ol processing costs from laboratory daia has poor precision due
to physical factors. The scalc up flactor from laboratory to full scalc operations
is approximately 50.000:1. Of thc major componenis of cost estimation: cycle
lime, reagent consumplion, cncrgy/fucl cost and capital cost. only cycle time
and capital cost can bc rcasonably estimaicd from laboraiory data. Reagent
and encrgy/fucl costs which comprisc 30-60% of overall costs. can only be

estimated from wuilot plant or full scale demonsiration daa.

GRC Enviroamentu:. Inc. i R00020



Introduction

The Shcboygan River & Harbor Superfund Sitc is located in Sheboygan County,

Wisconsin.  Riverbed sediment at the sitc contains PCBs and metals. The .
primary goal of GRC's treatability study was 1o reduce thc concentration of
PCBs to less than 2 ppm, as requesicd by Blasland & Bouck Engineers, P.C., the
consultant for the sitc.

During the APEG-PLUS™ chemical dcchlorination treatment process, a
patented mixturc of chemical reagents is used: dimethyl sulfoxide (DMSO).
polyethylene glvcol (PEG 400). tricthylenc glycol methyl ecther and higher
homologs (TMH). and potassium hydroxidc (KOH). The contaminated sediment
is mixed with rcagent and heated. The glycol reacts with KOH in the presence
‘of the sulfoxide to form an alkoxide. Thec alkoxide replaces one or more of the
chlorine atoms in thc contaminant to produce a glycol cther and potassium
chloride.  The glycol cther may further degrade to a totally dechlorinated
species. The sulfoxide acts as a cosolvent and catalyst to increase the overall
,rate of the reaction.

APEG-PLUS™ 1trcatment has been proven cffcctive in destroying PCBs, dioxins,
dibenzofurans, and other halogenatcd aromatic compounds. Previous research
with APEG has shown that the rcaciion products from treatment of PCBs and

.. . 1,2
dioxins are not toxic ‘'~.

Both dioxin reaction products and treated PCB soil
have been administered orally to guinca pigs with no observabie ill effects.
Ames testing of both 1ireated soil and reaction products has shown that the
products are not mutagenic. Since thc reaction products are more water
soluble than thc original contaminants, lhéy arc less likely 10 bioaccumulate.
Testing with fathead minnows has confirmed that PCB reaction products do not

bioaccumulalcz.

I D. J. Brunelic and D. A. Singicton, "Destruction/Removal of Polychlorinated

Biphenyls from Non-Polar Mecdia. Reaction of PCB with Poly(Ethylene
Glycol)YKOH": Chemosphere. Vol. 12, p 183-196, 1983,

D. M. DeMarini and J. E. Simmons. "Toxicological Evaluation of By-Products
From Chemically Dechlorinated 2,3.7.8-TCDD," Hecalth Effects Research
Laboratory, U.S.EPA, Chemosphere, Vol. 18, Nos. 11/12, p 2293-2301, 1989.

(B8]
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The first.stcp in investigating the feasibility of using the APEG-PLUS™
trcatment system for the Sheboygan River & Harbor Superfund Site was 1o
conduct a laboratory study to demonstraic the effeciiveness of APEG-PLUS™
trcatment for this scaimcnl. At the samc time a preliminary cost estimate was
prepared. The various phases of the treatability study will be discussed in
detail in the remainder of this report.

Preparation of the Sample

Blasland & Bouck Engineers, P.C. dclivered approximately 9 pounds of sediment
containing PCBs on August 26, 1991, 10 the GRC laboratory located in East
Syracuse, New York. It is considered by Blasland & Bouck to be representative
of sediment at the site. Free liquids werc first decanicd off the sample. Then,
GRC personnel passed the scdiment through a screen with 0.25-inch openings
to removc debris and collecied the sediment in a pan. The sediment then was
air-dried in a fume hood overnight to remove excess moisture and mimic the
cffect of pre-process storage. The moisturc content was rcduced from 39% to
35% at this timc. All work with this material was conducted in a fume hood by
personnel wearing appropriaie protective cquipment, including nitrile gloves
with latex gloves underneath.

Preliminars _ Apalvsi

Afier the sediment sample had been dewatcred and homogenized, the initial
PCB concentration and thc KOH absorption capacity (KAC) were determined.
The “prepared” sediment was analyzed for percentage of oversized sediment
(material larger than 1/4 inch) and moisturc content. The data generated in
this portion of the lab study arc summarized in Table 1 (Sec Appendix 1 for
mcthods used).

GRC Environmeniu!. Inc. 3 R00020
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PCB Concentration,

Oversized Sediment. (% by wr:ilt_rhl)4 3.3

Free Liquids Dccanted Off, (% bv_weight) 0.80
§ Moisture Content. before drving. % 39
Moisture Content. after drving., % 35

KOH_Absorption_Capacitv, mg/g’ ' 190

Initial PCB concentrations for unircaicd sedimenit were 150 ppm. 180 ppm. and

"520 ppmS. This variation showed that thc PCB concentration for the untreated

scdiment was unevenly distributcd. Table 1 data also indicates the sediment
contains a relatively high moisture content. Thus, thc APEG-PLUS™ treatment
of the sediment requires additional heawup time compared 1o drier soils. The
additional water must be distilled off in order 10 reach the APEG-PLUS™

rcaction temperawure of 150°C.

Th.c KAC was performed to determinc the quantity of .KOH‘ needed " for the
rcaction. Based on the dawa obtaincd for the KAC., 200% reagent loading at
1:1:2:2 reagent formulation (PEG:TMH:DMS0:45% KOH) was selected as the initial
reaction loading for this sediment sample. :

Ireatment Reactions

Two reactions werc performed on thc rcpresenlative Shcboygan River and
Harbor sediment (ollowing GRC's standard methods (scc Appendix 1). Each

3 Average valuc of triplicatc dcicrminations, and werc rcported on a dry
weight basis.

Panticles of Sediment over 1/4" arc considered oversized.
5 Average valuc of duplicaic dcierminations.

6  This data was analyzed with 64% of DCB surrogaic rccovery which was
within the QA accepiablc limit and was considered valid.

GRC Environmenul, Inc. 4 ' R00020



rcaction was run for 10 hours. Samples werc collected hourly and analyzed for
PCBs 10 monitor thc progress of the reaction.

For the first reaction., 600 grams. of recagenis at the standard reagent
formulation of 1:1:2:2 (PEG:TMH:DMS0:45% KOH) was mixed with 300 grams of
“prepared” untrcated scdimeni. The total reagemt weight was 200% of the
scdiment weight, which is twice the amount of rcagent GRC typically would use
for a soil treatment. The materials loaded into the reactor are listed in Table 2.

[Reaction #1 #2
Grams of sediment treaicd 302.20 300.35
Moisture content of feed. % 35 35
IDrv_urams trcatcd 200 200
Grams of PEG uscd 99.68 75.00
| Grams of TMH_used _99.95 74.97
Grams of DMSO used | 200.10 150.10
Grams of 45% KOH used _ 200.00 299.93

Reaction 1 reduccd the PCB concentration 1o lcss than 2 ppm in 9 hours. Due to
low KOH recovery for Rcaction 17, additional KOH was added to Reaction 2. For
the second rcaction, thc reagent formulation was changed to 1:1:2:4
(PEG:TMH:DMS0:45% KOH). The amount of the organic reagents was reduced
and the KOH loading was increcascd. Thc total reagent weight for this reaction
was also 200% of thc sediment wcight. Reaction 2 rcduced the PCB
concentration to below 2 ppm in 7 hours. This additional 45% KOH caused a
longer heatup umc and increased gencration of condensate for Reaction 2
compared to Rcaction 1. cven though thc ovecrall reaction timec was shorter (7
hours versus 9 hours). Analytical results (rom the hourly samples for both
rcactions are lisied in Tabic 3. Compleic reaction curves for Reaction 1 and 2
are graphed in Figurc 1.

Upon compleiion of Rcaction 1. KOH titration was performed on the treated
sediment and rcagent: 7.6 mg/g and 6.1 mg/g of KOH werc recovered
separaicly.

GRC Environmeniu.. inc. 5 R00020



Trd, Sample. Du

® DCB%R = per cent recovery of dccachlorobiphenyl (the recovery

surrogate), included for QA purposcs.

10

of new PCBs.

11

Rcaction 1 Reaction 2

Hour ppm pCB® DCB %R’ ppm PCB DCB %R I
0 150 85 240 89
] 40010 51 220 87
2 460 100 45 74
3 400 99 24 74

4 120 67 37 94 |
s 17 52 83 90
6 4.9 90 2.5 110
7 5.3 130 0.47 110
8 _4.0 110 <0.43!! 120
9 <0.22!! 130 <0.34!! 120
10 <0.65'! 100 <0.14! 120
Treated Samplc <0.711! 8 0.27 60
NAl2 NA <0.71! 100

All PCB concentraiions arc deicrmined on a dry sediment weight basis in

Extended mixing of soil and rcagent frcqucnlly extracts PCBs that are not

found during the bcginning of mixing. This does not indicate production

The data represented that the PCB concentration in "the sample was non-

detectable. The dcicction limit was calculaed by the following formula:

D.L. =

lowest PCB conc. deiccied bv GC-ECD (ppm) * final Vol (mL)

Amount ol samplc extracied (g)

The data reported in thc preliminary rcport were the quantitation limit

for our analytical method instead of the detection limil.
were recalculated.

GRC Environmenwu!. Inc.

= NA = the sumplc was not analyzed.

The listed data
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As the graphs show. both Recaction 1 and Recaction 2 had high variability in
analytical results. This variability indicates poor mixing, possibly related 10
high sample viscosity as well as thc usual surface adsorption effects.  For

‘example, the most troublesome unmixed area of the lab reactor is the  upper

portion, above the level of the slurry, where splashes and lumps of less treated
material bond to the wall. Capuwring small lumps of the less treated material
during_ sampling leads to random variation in thc PCB results. This problem is
significant at laboratory scalc, but as thc size of reactor increases. the surface
to volume ratio improves dramatically. Data from previous lab and pilot studies
clecarly show that reaction curves becomc much smoother as the reactor size

increases.

After reaction 2. trcated scdiment was washed four times with an amount of
water ecqual to the initial sediment wcight (scc Appendix 1 for method). The
scdiment was neutralized with 209% sulfuric acid in conjunction with the
fourth wash!3-  The purposc of this process was to remove excess reagents

from the sediment to restorc the sediment to its initial pH and to remove

13 The pH prior neutralization was not taken, but the total amount of KOH
neutralized was 12 g

GRC Environmentu!. inc. 7 R00020
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environmental hazards associaled with thc residual high alkalinity in the
trcated sediment.

Evaluation of Results

Because the PCB contamination was rcduced to bclow 2 ppm quicker in
Rcaction 2 than in Rcaction 1. Reaction 2 was chosen as the most successful
rcaction. A subsample of trcated sediment from Reaction 2 was sent to Hazleton
Laboratories for analysis. The key 1o thc increased dechlorination speed for
Recaction 2 was the addition of extra KOH. A further increase in dechlorination
speed would bc expected if the moisture content of the sediment was
significantly reduced (gcnerate less condensaic and speed up the heatup time)
and/or the KOH was added as flake instcad of as a solution. Use of flake KOH in
place of a porion of the liquid KOH would reducc the amount of water (from
. the liguid KOH) 1o bc boiled out of the rcactor and would reduce the treatment
cycle time. This effect would poientially reduce the overall remediation costs.

A handling problem -was observed during thc heatup of Reaction 1 but not
observed during Reaction 2. The contents of the reactor boiled vigorously
causing some foam to fill up thc rcactor. This foaming may be due to the
particular reagent formulation uscd in this reaction or 1o a reacting subsiance
in the matrix. During full scalc., an anii-foam agent can bc introduced to
control this phcnomcnon. Rescarch for choosing an appropriate antifoam
agent should bc conducted during the piloi-scale testing.

Post _Reacti Contami anal

All of the exit streams from the most successful rcaction, Recaction 2, were
analyzed for PCBs by GRC's laboratory. The purposc of thesc analyses was to
prove that the PCBs were desiroycd. not simply rcmoved from the matrix. The
results are prescnted in Table 4. All the exit fractions, with the exception of
the condensate and thc vent trap A (florisil tubc), containcd PCBs below 2 ppm.
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Fraction Gaison Lab.
PCB (ppm) | DCB_Recoverv(%) | PCB (ppm)
Condensate 4914 110 67
0.19 86 < 0.70
0.14 97 NA
0.12 100 NA
0.12 71 NA
0.10_ 99 NA
Wash Water Compositc! 5| NA NA 0.0086 1
Vemt trap A. pan | 13 NR!6 NA
Vent trap A. part 2 0.8 NR NA
Vent Trap B NA NA ' <0.15
Treated_sediment 0.27 60 <0.080'7
Treated sediment. dupc 0.26 101 NA
Treated sedimenl Ave. 0.27
% Relative Stand. Dev. | 2.7 : I
Treated soil spikc 3.2
Soike added (ppm) 3.7
S Spike Rccoverv 79

A detectable amount of PCB was present in the condensate, but that is not
unusual (see Scale Up and Limitations of Lab-Scalc Testing section). PCBs

The condensatc obtained from Rcaction 1 was analyzed and has an average
PCB. concentration of 19 ppm.

—
th

After each portion of wash water was tesied for PCB concentration, GRC
combined all thc wash waict poriions as a wash water composite and
delivered it to Galson Corporation Laboratorics for PCB analysis.

16 NR = No rccovery surrogaic was added to this samplc.

The data reported was on a wecl weight basis.

GRC Enwvironmenta!. Inc. "9 R00020



vy

found in vent trap A'8 0.032% of ioul input PCBs, are not significant: vent
trap B containcd no PCBs. During the full-scalc remediation, similar florisil
tubes will be used to monitor the condition of drum size vent traps. When
remediation is complete. the spem. vent traps will be analyzed and disposed or

incinerated.

The precision of PCB analysis is indicatcd by the per cent relative standard
deviation (which ecquals the standard dcviation cxpressed as a percentage of
the mean) calculaicd from duplicaic or replicate samples. The precision
shown in Table 4 for duplicate analysis on the treatcd sediment was excellent.
Please note that the values shown in the 1able are significantly below the
detection limit for the treated sediment at valuc of 0.71 ppm (Table 3).
However, the actual values obtained arc included here to demonstrate the
precision of GRC's PCB analytical method.

Accuracy is evaluated by examining thc per cent rccovery of spiked samples
and the per cent recovery of thc DCB rccovery surrogatc. The spike recovery
of 79% indicates that thc accuracy of GRC's rapid analytical method for PCBs is
well within our QA goals (100% + 50%) of QAPP plan. The DCB recoveries for

the exit fractions were also within the QA critcria.

A mass balance for PCBs indicates that approximately 82% of the PCBs were
destroyed by thc dechlorination process (rcfer 10 appendix 2). The PCBs found

in the condensaic account for about 18% of ihc total.

PCR lysis - By Galson C ion Lai .

A sample of thc untrecated scdiment and various cxit fractions were submitied
to Galson Corporation Laboratories in East Syracuse and analyzed for PCBs. The
daia are summarized in Tablc 4 with thc compleic rcporis attached as Appendix
3.

18 Vent wrap A is the forisil wbe and is analyzed as two pans. Vent trap B is
an active carbon trap and installed after vent trap A.

GRC Environmental. Inc. 10 R00020
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The untreated scdiment samplc was analyzed by Galson Corporation with PCB
levels at 47 ppm]g. The level of PCB concentration was beclow GRC detected
range of 150-520 ppm. GRC reanalyzed five extra samples and obtained a range
of 98-150 ppm lor thc untreated scdiment, data arc listed in Table 5, Including
preliminary data an average of 190 ppm with 68% of RSD2? was obtained. The
discrepancy between Galson Corporation's and GRC's data for untreated
scdiment is probably due to the non-uniformity of the untreated sample in
spitc of extensive homogenization cffons. For calculation purposes, GRC is
using the "zero” hour concentration of 240 ppm from Reaction 2 as the inital
PCB concentration for calculating thc PCB mass balance. The "zero™ hour
sample is collecicd after slurrying the soil with PEG, TMH, DMSO and 45% KOH,
but before heat is applicd. The liquid rcagents are more cffective in spreading
the PCB concentration evenly than physical homogenization of the soil.

Untreated Scdiment and Condepsate by GRC Laboratory

PCB conc_(pom) | DCB % Recovery { Average

Untreated Sediment 190 68.
8-8-91 180 . NA

8-29-91 520 64

8-29-92 150 85

12-10-91 150 95

12-10-91 120 110 !
12-12-91 140 116 I
12-12-91 98 110

12-12-91 150 111

Condensate 49 20
9-30-91 35 112
"12-13-91 56 118

19 The PCB concentration for untrcaicd scdiment was determined on a dry
weight basis. whercas the ircated scdiment was reported on a wet weight
basis.

20 RSD refers 1o relative standard deviation and is equal to the standard
deviation divided by thc mean and expressed as a perccntage.
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The PCB conccentration for condensatc was rcporicd as 67 ppm., which was
higher than GRC's analyliéal data (first analyzed as 38 ppm). This inconsistent
analytical data between GRC's l:.lboralory and Galson Corporation's laboratory
may be due to the fact that the APEG-PLUS™ process uses chemicals which
interfere with analysis by regular EPA methods. However, the condensate was
well mixed and reanalyzed by GRC's laboraiory in duplicate; analyiical data are
listed in Table 5. Thc average value obtaincd for condensate was higher than
GRC first analyzcd and still lower than Galson Corporation's data.

The persistent data discrepancy betwecn iwo laboratories may be explained by
the following. The method that GRC used is more specific and rigorous than
EPA's standard method. GRC developed it's own analytical method, and uses the
EPA sponsored Webb McCall calculation. From GRC's experience, the APEG-
PLUS™ process often disrupts aroclor pcak patterns and makes EPA's standard
method inapplicable to APEG reaction products. If third party verification is
rcquired to comply with rcgulations, a laboratory conducting the analysis
‘using GRC's analytical methoa or anothcr congener specific method analysis is
more appropriate.

The presence of reagent in thc condensaie. wash water composite and reagent
fraction caused interference in identifying PCB peaks pattern during analysis.
Galson Corporation did not mect the. QC acccptable. limits for matrix
spike/matrix spike duplicatc for waicr matrix sampic. The data for the wash
water compositc thercfore should not bec considered as valid. A smaller than
usual quantity of sample was taken for analysis in order 10 avoid the
interference of reagent in the wash waicr, thercfore, Galson Corporation
Laboratory must report a higher than usual detection limil.

Scale U | Limitati { lob-Scale Testine

Laboratory test rcactions usc approximatcly onc pound of siurry, as compared
to 35.000-50.000 pounds in a full-scalc batch reactor. This large scale up factor
limits the types of information thai may bc oblained from a small scale
laboratory reaction. Inherent limits of a small reaction include:
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« limited sample size
« unrealistic surface/volume ratio

e limitcd production of 1ircated fractions

Limited samplc sizc magnifies the effccts of non-homogenecous matrices.

Differences in a 1 pound slurry samplc tend 1o even out in a 20 ton batch.

The electrically heawed lab reacior has a very high surface/volume ratio
compared 10 ficld equipment. During the course of laboratory scale reactions,
it is not unusual 1o char somc of thc reagents when materials solidify on the
recactor walls. The. solidificd maierial prevents efficient heat transfer from the
metal reactor wall 10 the bulk of the reaction slurry. As the iemperature
controller attempts 10 maintain a consiant 150°C ticmperature. the heating
mantle raises the wall icmperaturc much higher than would happen if the
heat were efficicntly conducied into the bulk slurry.  This "hot wall” effect
can break down reagents. Bascd on prior cxperience, it is probable that the
oil-jacketed reactors uscd in pilot and full scale work will prevent thc reagents
from breaking down as much as it did in the laboralory reactor.

When large quantilics of condcnsatec arc generated (on pilot- or full-scale
work), it is possible 10 scparaic thc PCB-containing organic phase from the
water phase by simplc physical mcans. Laborailory reactions do not produce
enough samplvc 1o test such procedurcs. In f{ull scalec opecrations recovered
water is tested lor PCBs and passed through a carbon filier if it contains PCBs,
then cycled back into thc system to be used as wash water. Any condensable
materials or volatiles arc removed from the condenser system and are disposed
off sitc or in an on-sitc biorcactor sysiem. The separation of condensate and
rcquirement of carbon filter installed will be verified during the pilot study.
Contaminated carbon can bc trcaicd by APEG-PLUS™ or incincraicd depending
on thc ecconomics of the sitsauton. This is not expected to bc a major cost
element. For cxample, during full-scalc remcdiation carbon adsorption may be
chosen as the method 1o remove PCB in the condensate. 10.000 tons of
untreatcd sediment will requirc about 3 tons of activated carbon to adsorb the
PCB in the condensate. Incineration, thc most expensive disposal method.
would cost about $3.000 or less than 0.2% of the overall estimaied disposal cost.

(9% )
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Mass__Balance and Reasent Recovery

The first part of a rcagent recovery analysis is to verify the overall mass
balance of the rcaction. A mass balancc at the lab level involves simply
adding up all thc masses that went inio the rcactor and comparing them to all
the masses that came out. The mass balancc daia for Reaciion 2 is presented in
Table 6 and thc mass balance and reagent analysis calculations can be found in
Appendix 2.

Quiputs Mass _(g) |
Untreated Sediment Treaicd Scdiment 250.34
| PEG 75.00 Reagent 405.43
TMH 74.97
 DMSO 150.10__fi Hourly_Samples2! 60.51
45% KOH 209.93 ﬂ
‘Water for Wash 1 307.02 | Wash | 251.89
Water for Wash 2 300.05 '"Wash 2 278.75
| Water for Wash 3 306.97 Wash 3 281.49
| Water for Wash 4 221.00 _ HWash 4 371.36
Acid added 151.25
replace condensatc 258.74 condcnsate 259.36
Total Inpuis 2445.38 Total Qutpuls 2159.13
Mass Lost_ (grams) 286.25
Mass Recoverv (%) 88

The mass recovery for this rcaction was lower than expecied.  The major mass
losses was due to a changc in sampling procedures (dual sample were taken
instecad of singlc sample and the former causcd more sampling losses) and

longer heatup time (causes morc watcr vapor 1o cscapc from the ground glass

21 Sampling losses cstimated at less than 60

¢
-3
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joints during sampling) comparcd to previous rcactions GRC had conducted.
Minor mass losscs can ualso occur for any onc or morc of thc following reasons:

« liquids may lcak f(rom thc lab rcactor secal

« water vapor may lcak from condenscr sysiem

« gases may lcave thc lab reactor

« residuals left on centrifuge botiles. funnels, spatulas, and any items

that come in contact with the rcactor contents

It is also possiblc thai somec of thc rcagents or soil carbonaies were converted
to carbon dioxide during the coursc of this reaction. During scale up 1o pilot or
full scale testing. slurry samples arc taken directly from the sampling port on
the reactor vessel. Mass losses due 10 laboratory sampling procedure and

vapor leakage during sampling are ecliminated.

The second aspcct of mass balance is the question of whether the sediment is
adequately separated {rom the reagents and wash waters a1 the end of the
treaiment. Thc mass rccovery and rclaicd data for the Reaction 2 sediment is
shown in Tablc 7.

Table 1 Mass BQSQ!!SB' for Ssdim:nl'
e —————_——)
Scdiment < {lnput QOutput
Wct Mass (grams) 300.35 250.34
I Moiswure Content (%) 35 54
D _mass (grams) - 200 120
Drv_mass for hourly sampic 41
Total drv_mass rccovercd 160
Mass Reccoverv. drv_Basis (%) 80
Ovcrall Mass Rccoverv (%) 88

The mass rccovery for the scdiment was much lower than expected and
slightly lower than the overall mass recovery. The low scdiment recovery

indicates that thc fine particles within the scdiment did not scparate from the

GRC Environmemial. Inc. 15 R00020



above 150°C. Tne loss of DMSO may bc associatcd with the "hot wall" effect that
is encountered with a lab rcacior. Nevertheless, the concentration of DMSO in
the treated sediment solid (0.54 mg/g) is well below the 7 mg/g "safe” level for
carthworms, a specics quilc sensitive 1o DMSO. Performance evaluation

samples for thc reagent analysis were within uacceptable recovery ranges.

Very little reagent was recovered in washes 3 and 4. If soil washing is as
efficient in full scalc as it was in the lab, adequate reagent removal from the
sediment could be achicved in thrce washes. Sediment reagent residuals will
be checked aficr the pilot-scale rcactions 1o verify that the concentrations are
acceptable.

Based on all ol the lab dawa, GRC has prcpared a cost estimate for full-scale

cleanup. The cost estimaic document is provided as Appendix 4.

Waste Disposal

‘After the final report has been accepied by Blasland & Bouck Engineers, P.C.,

GRC will ship the unircated scdiment samples to Blasland & Bouck Engineers,
P.C. GRC will properly disposc of the remaining waste. including treated

sediment, reagen:. wash water. and dcbris.

The treatability study conducied on the scdiment from the Sheboygan River &
Harbor site was successful in reducing thc PCB concentration in the sediment
to 2 ppm.

The CLP analysis using EPA's method was complcied. and pan of the data did
not agree with GRC's uanalytical daa.  The inconsistency has discussed in detail

in this final rcport.

PCBs found in the cxit fractions werc bclow 2 ppm with the exception of the
condensate and ua vent trap. Discussion of the condensaic and vent trap have
been made in cctail in thc report. Mass balance data indicated slightly lower

than normal muss rccoverics.  Although thesc low recoveries arc probably the
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result of materials handling conditions at lab scale, scale-up to pilot and full
scale are expecicd to improve rccoverics to allow cost effective remediation of
this site. Reagent recoveries werc within acceptablec ranges.
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1.1 Method for Percemt Moisture

Percent moisture data are important for calculating soil

setting all analyticﬂ data to a fixed base.

recoveries and for

A CSC Scientific moisture balance is used t0o measure the percent moisture of

the untreated and treated samples.
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1.2 Method for Checking KOH Absorption Capacity

The objective of this test is to determine whether a soil will absorb Potasium
Hydroxide (KOH) from the APEG-PLUS™ reagent and to quantify the amount
absorbed. If KOH is absorbed by the soil, additional KOH will be needed to drive
the dechlorination reaction.

Accurately weigh about 10 g of dry, untreated soil into a 24 mL vial. (Weigh
the vial with its cap, record the weight, add soil, re-weigh, record, subtract and
record the soil weight) Add 10 mL of 45 % KOH to the vial using a measuring
pipette. Shake vigorously to mix and place the vial in GRC's ultrasonic bath.
Prepare a blank by pipetting 10 mL of 45 % KOH into an empty vial. Because
reactions between soil and KOH are very slow, it is necessary to agitate the soil
samples overnight.

The next moming, shake the samples one more time and centrifuge the vials
at about 1500 rpm for 3 minutes to settle the soil particles. Pipette 0.5 mL of the
liquid into a beaker or conical flask containing about 100 mL ‘of deionized
water. Use-a calibrated pf-l meter to monitor the pH changes. Titrate to a pH of
8.2. The KOH absorption capacity (KAC) is calculated as follows:

_-0.1x (blank mL - sample mL) x 56 x 10 mL equilibrated
KAC (mg/g) = g sample x 0.5 mL titrated

Record the soil weight, the volume and concentration of KOH solution, the

. volume taken for titration, the volume and concentration of the acid used, and

the result of the KAC calculation in the lab notebook or use the KAC
spreadsheet.
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1.3 Protocol for Laboratory Soil Reactions

Galson Remediation's APEG-PLUS™ treaiment system can be used to treat soil
contaminated with aromatic halides, for example: PCBs, dioxins and hexa-
chlorobenzene. Before full scale treatment is begun, it is prudent to verify
that the treatment system can indeed decontaminate the soil. The purpose of
lab reactions is to imitate full scale soil treatment so that critical reaction
parameters, such as reagent composition, can be established and tested at
minimum cost. Laboratory data can also be used to estimate full scale reagent
consumption and reaction time¢. which affect treatment costs.

Before any reactions are doac, soil samples are analyzed for the
contaminant(s) of interest, percent moisture, and KOH absorption capacity.
These analyses help the lab personnel decide on the reagent formulation and
loading for the initial reaction., and set up a schedule for the reaction time that
will be required. The GRC laboratory soil reactor is illustrated below.

Glyco! blow -

out loop and
catch flask I

Stirring motor chuck

Thermocouple \

Steel stirring
paddle

Vacuum release
Distillation
condenser (glass)

Distillate
Recsive
(glass)

100-5000 mL
reaction

flask (steel) Vent traps

Heating Bubbler (tor
mantle odor control)

Temperature
control unit

Laboratory Soils Reactor
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The reactor bottom, distillate receiver, and jars for reagent, soil, and washes
arc tared before starting the reaction. Soil is weighed into the reactor bottom.
The reactor is clamped together and set up in a fume hood. The thermocouple,
condenser system, and condensate receiver are attached and a thermostatically
controiled heating mantle is positioned on the bottom of the reactor as shown.
Reagents are weighed and added through the neck that usually holds the
thermocouple. The soil and reagents are mixed into a2 slurry.

Reactions are timed from the start of heating. During heating, slight vacuum
(<1” Hg) is applied at the exit from the vent trap. The vacuum imitates the
negative pressurc maintained on the full scale reactor. The vent trap assures
that no vapors escape from the system. Water distills between 110 and 130°C
(due to boiling point elevation). Samples are taken throughout the reaction,
usually about onc per hour, and analyzed according to GRC's analytical method
for the contaminant(s) in soil.

After . the contaminant conccntration in the soil has reached the desired -
"clean” level the reactor is cooled 1o about 100°C and .water is added to liquify
the KOH and restore the reagent to its original water content. The reactor is
then cooled to room temperature.

Reagent recovery and soil washing are carried out using centrifugation as the
separation method. The reactor is emptied into one or more centrifuge bottles.
The bottles are centrifuged at a known RPM, usually 1500, for a known time,
usually one to five minutes. The centrifuge speed and time are selected to
imitate the G force and dwell time of the centrifuges to-be used in full scale soil
treatment. The recagent is poured or pipetted off the soil into its tared jar. The
soil is returned to the reactor and the reactor is re-assembled so that the
stirrer can be used. Wash water is weighed into the reactor and mixed with the
soil. The reaactor contents are heated to 90°C and held at that temperawre for
20 minutes with constant agitation. The reactor is cooled to a comfortable
working temperature and the contents are emptied into the same centrifuge
bottles as before. The washing procedure is repeated for the desired number
of washes, usually 3-5.
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When all the liquids are in their tared jars, the jars (and the distillate
receiver) are re-weighed and mass recoveries are calculated. The reagent,
washes, and distillate are analyzed and for the various reagent components.
Mass balances for each reagent component are calculated. The reagent mass
balance data are used to generate an estimate of reagent consumption and cost
for full scale treatment.

The contaminant data from the monitoring sampies are used to generate a
concentration vs. time graph for the soil. This graph can be used to estimate
the difference in reaction time for various "clean” levels that may be
requested. Reaction time affects treatment cost. The reagent, washes,
distillate, and vent traps are also analyzed for the contaminant(s) to verify
that the contaminant(s) are destroyed and not just removed.
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1.4 Analytical Method for PCB in Soil and Sludge

Soil or sludge samples generated during APEG treatment requirc unusual
treatment because the APEG-PLUS™ reagent is somewhat destructive to
standard gas chromatography (GC) ecquipment. Care must be taken so that
reagent is not included in the extract that is injected into the GC. This method
has been deveioped to provide accurate results in the shortest time possible.

\) Soil Wash St ( ired for final {_soil | soil

A sample of the reaction slurry is collected directly in (or transferred from a a
large sample jar into) a tared 8 mL vial. The usual sample size is 2-3 mL of
slurry. The vials are re-weighed to obtain the weight of slurry used. Water is
added 10 the vials to fill them up to the "shoulders” and the vials are capped
with solid, teflon lined caps and shaken vigorously using a vortex mixer to
suspend the soil. The vial is then centrifuged at 1500 rpm for two minutes.
The supernatant is transferred into a 24 mL collection vial. Two additional
aliquots of deionized water (4-5 mL each) are used to wash the soil by the same
method. The vial containing the wet soil is re-weighed to obtain a wet soil
weight.

B)__Extraction Step

After the final water wash is carefully decanted, a recovery surrogate (usually
decachlorobiphenyl) is added to the sample and mixed in well. Then 1 mL of
methanol and 3 mL of hexane are added to the 8 mL vial containing the soil
sample. (Dry, untreated soil is weighed in a tared vial and 1 mL water, 1 mL
methanol, and sometimes 100 pl of reagent mixture is added to aid in mixing.
Hexane is then added as for a treated sample.) The vial is shaken vigorously on
the vortex mixer to suspend the soil from the bottom of the vial. Shaking is
continued for an additional minute. The vial is then centrifuged for two
minutes as described above. The hexane layer is carefully transferred into a
10 mL volumetric flask using a disposable Pasteur pipette. Two additional
aliquots of hexane, 3 mL each. are used to extract the soil/water/methanol
slurry by the same method. Each hexane layer is transferred into the

volumetric flask. After the third extraction, the volume in the volumetric

Appendix 1 Page 6



flask is adjusted to 10 mL with fresh hexane. The volumetric flask is mixed
gently by inverting 20 times. 2-3 mL of the extract are transferred to a 4 mlL
vial containing 0.5 mL copper dust (measured with a powder measure) and 1
mL concentrated sulfuric acid. The 4 mL vial sealed is with a teflon lined
screw cap and is shaken for about 30 seconds on the vortex mixer. The vial is
then centrifuged 1o separatc the phases. This procedure usually produces a
colorless, dry extract above the acid/copper layer. The sulfuric acid wash may
be repeated if necessary. The clean extract is transferred to a 1.5 mL vial used
for GC analysis. The remainder of the unwashed extract is transferred into an
12 mL storage vial and retained until a satisfactory analytical result is obtained
for that sample. The level of extract in the 12 mL vial is marked as a
precaution against solvent evaporation.

The vial containing the extracted soil is left uncapped in a block heater to dry.
The vial and soil are then re-weighed to obtain the dry soil weight.

C) __ Chromatography

The acid/copper washed sample extracts are diluted as required and used for GC
analysis. PCB standards and blanks are injected on the same day as samples to
provide instrument response data for calculations and adequate quality control
for the analysis. Samples, standards and blanks are injected into the following
chromatographic systems:

Hewlett Packard S890A
-Injector temp.: 250°C, Manual injectiohs with solvent flush
-Column: 30 m x 0.543 mm ID fused silica coated with 1.5 pm DB-1
-Carrier gas: nitrogen at 25 mL/min through column, makeup to 60
ml/min.
-Temperature Program: 170°C. 25°C/min. to 270°C. hold 6 min.
-Detector: Ni-63 ECD, base: 300°C
-Integrator: Hewlett Packard 59970C Chemstation with GC softiware.
-Threshold: 0, atten 246 (adjust as needed), Report mode: Area%
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D) Data Reduction

The APEG-PLUS™ process causes unique problems in the area of data reduction
because in -many cases some PCB congeners react more rapidly than others.
The differences in reaction rate result in a disruption of the usual aroclor
peak pattern.  Since the samples do not have the usual peak pattern, the
normal methods of quantitation by comparison to standard aroclors are not

appropriate.

The concentration of PCB in samples is calculated according to the procedure
of Webb and McCall as described in the EPA method for PCB analysis (EPA
600/4-81-045). Each PCB peak is treated as a secparate compound and is
quantified individually. The total PCB concentration in a sample is the sum of
the concentrations represented by the various peaks. This method provides a
much more accurate estimate of the PCB concentrations in treated samples. It

also provides accurate results for aroclors and mixtures of aroclors.

Chromatograms of samples and standards are studicd and peak names, based on
the relative retention lim.es (RRT's) given in the EPA method, are assigned.
Peaks 11 and 14 represent monochlorobiphenyls, peaks 16 and 21 represent
dichlorobiphenyls and so on.

The standards used for calculations are hcxaﬁc solutions of a 1:1 mixture of
aroclors 1242 and 1260 at various concentrations. The nanograms of PCB
represented by a given peak (ngix) within a standard is calculated as follows.

ngiy = C, * VI * (M;, + M;p,)/200

where C;, = the total PCB concentration of standard x in ng/uL,
VI = the injection volume of the standard in ul. and
M;, = thc mean weight percent of peak i in Aroclor 1242, taken

from Table 3 of the EPA method.
M;p, = the mean weight percent of peak i in Aroclor 1260, taken

from Table 6 of the EPA method
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The nanograms of PCB represented by cach peak in a sample is calculated by
linear interpolation between two standards having the same peak at higher
and lower concentrations. The ecquation for this calculation is:

ngis = ngip - [(Ajp -Ap)(ngip -ngj/(Ajn -Ajs )]

where i refers 10 a peak name,
s refers to the sample,
h refers to the higher standard.
| refers to the lower standard, and
A is a peak area. '

The total nanograms of PCB in a sample injection, (ng,) is the sum of the
nanograms of the individual PCBs (ngj ).

ng,= I ngjs -

The PCB concentration in the soil is calculated from the nahograms -in the
sample injection as follows:

C = ng,*V*D/ V] *W)

where C = the concentration of PCB in soil in mg/kg (ppm)
V = the total sample extract volume
W = the weight of soil, in grams and
D = any additional dilution factor required, e.g. if a 1/100

dilution of the extract is injected, D=100

In order to speed up calculations without requiring a large computer, a
spreadsheet program was developed for doing the Webb McCall calculations on
a Macintosh microcomputer using a spreadsheet.  After peak identities are
assigned by 1rained personnel. peak areas and concentrations of standards
and dilution information for each sample are typed into the spreadsheet. The
spreadsheet is programmed to calculate nanagrams injected for each PCB peak
by linear interpolation, to add up the total nanagrams of PCB injected, to
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correct for the injection volume, sample dilution, extract volume and sample
weight, and to report concentrations in ppm by weight in the soil.

When rapid sample turn around is critical, as in process monitoring, it is not
possible to obtain dry soil weights for the individual samples in the required
time. In order to supply uscful data as quickly as possible, half of the wet soil
weight (after washing) is used to approximate the dry soil weight, and the data
are reported verbally as approximate. GRC's experience has shown that half of
the wet soil weight is a good apporoximation of the dry soil weight in this
analysis. The soil samples are dried after extraction and re-weighed to obtain
the dry soil weight before final data are reported.
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1.5 Analytical Method for PCB in Reagent and Water Solutions

GRC's method for analyzing reagent for PCB is similar to the method used for
soil and sludges. A 1-2 gram sample of reagent or water solution is weighed
accurately, diluted with 1 mL of methanol. The reagent solution is extracted
three times with a 3 ml volume of hexame. After cach extraction, the hexane
layer is 1iransferred to a volumetric flask. After the third extraction, the
hexane extract is brought up to 10 mL. The sampie is cleaned up by shaking 2
mL of the hexane extract briefly with 0.5 mL of copper dust and 1 mL of
concentrated sulfuric acid as described for soil extracts. The extract is then
injected into a GC with ECD.

The chromatographic technique for the hexane solution was the same as for

the hexane extract from a soil sample. PCB concentration is calculated as

described for soil samples.
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1.6 Analytical Method for PCB im Florisil (Vemt Trap)

GRC's method for analyzing florisil (Vent Trap) for PCB is similar to the method

used for soil and siudges.

The florisil tube is broken into two sections, A and B. These sections are
transfered in two 1.5 mL amber vials. Part A includes two plugs of glass wool
and the florisil closest to where the vapors entered the tube. Part B consists of
one glass wool plug and the rest of the florisil closest to the vapor outlet. 1 mL
of hexane is added to cach vial and they arc shaken with a shaker, or sonicated
in an ultrasonic bath for 30 minutes. The samples are analyzed using the same
chromatographic and data reduction techniques as soil and sludge samples.
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1.7 Analytical Method for KOH Titrations

Between. 0.5 - 5 grams of sample is weighed into an erlenmeyer flask. If the
sample is opaque, it may be diluted with distilled or deionized water. A
calibrated pH meter is used to monitor the pH of the sample during the
titration. The sample is titrated with acid solution (usually 0.1N Hydrochloric)
until the pH is 8.2. For a soil sample, 10 grams of soil is allowed to sonicate with
10 grams of water over nightt About 1 gram of the aqueous solution is titrated
(as detailed above). The concentration of KOH in the sample is calculated as
follows.

mg KOH/g sample = mL titrant x titrant nommality x 56 / sampic weight (g).
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1.8 Analytical Method for PEG, TMH, and DMSO

\) Samplc P ion for Liouid Sampl

Mix the samples well. Weigh 1-2 g of reagent or 5-6 g of wash water into a 15
mL graduated centrifuge tube with a teflon lined screw cap. Record the
sample weight in the notebook. Add deionized water to the reagent samples so
that the volume is 5-6 mL and mix on the vortex mixer. Bring the pH to < 8 by
dropwise addition of 25% sulfuric acid, using Hydrion paper to check the pH.
Bring the sample volume up to 10 mL with deionized water. Mix on the vortex
mixer. Record the solution volume in the notecbook. The pH adjustment may
produce copious quantities of precipitate. Use the centrifuge to settle the
precipitate and filter about 1.5 mL of the liquid using a filter syringe (Lid-
X/AQOR .45 or cquivalent).

B) Samplc P ion_for Soil Other Solid Sampl

Mix the samples_ well. Weigh 2-3 g of sample into an 8 mL vial with a teflon
lined screw cap. Record the sample weight in. your notebook. Add 2 mL of
deionized water to the sample and mix on the vortex mixer. Bring the pH to < 7
by dropwise addition of concentrated sulfuric acid, using Hyvdrion paper to
check the pH. Cap and vortex for 5-10 seconds and loosen cap with caution in
casc of pressure buildup or effervescence. Let stand for 10-15 minutes to allow
solids to react with the acid and re-check the pH. Extract the sample three
times with methanol. For each extraction. add 3 mL of methanol to the 8 mL
vial from a Repipet®, mix on the vonex mixer for two minutes (make sure all
sediment is stirred up from the bottom of the vial), centrifuge for two minutes
or until the liquid layer is clear. and transfer the liquid layer to a 15 mL
centrifuge tube.

After the third portion of methanol has been added to the centrifuge tube,
reduce the volume to less than 2 mL under a gentle stream of air or nitrogen.
The volume reduction can be speeded up by placing the centrifuge tube in a
block heater. Cap and vortex the centrifuge tube occasionally during volume
reduction to assure that all the methanol is exposed to evaporation. It is very

important that all of the methanol bec removed during the volume reduction.
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Verify that the pH is still <7 and adjust the final volume to 3-5 mL with
deionized water. Record the solution volume in your notebook. Vortex for 5-10
scconds and centrifuge for 1-2 minutes to remove any sediment. Filter about
1.5 mL of the liquid using a filter syringe (Lid-X/AQOR .45 or equivaient).

C) _Chromatography

Any HPLC system ecquivalent to the following may be used, provided that its
performance is checked.

Mainframe: Hewlett Packard 1090

Mobil Phase : 10% Methanol in HPLC grade H,O (isocratic).

Flow rate: 2 mL/min,- Max pressure set at 400 bar.

Guard Column: 7 cm x 2 mm ID stainless steel packed with 37-53 um silica

gel (Whatman 4390-411 or equivalent) frits and packing
changed when pressure exceeds 300 bar.

Analytical column: 250 x 4.6 mm ID stainless steel packed with 10 pm silica
gel (Whatman 4216-001 or equivalent)

Detector: Hewlett Packard 1047A refractive index detector. set at
30°C

Integrator: Hewlett Packard 3393
Zero = 10% of full scale
Att 2°= 6
CHT SP =1 cm/min
AR REJ =10000
THRSH=3
PK WD= 0.25
Mode = peak height
Events: baseline hold 0.5 min, baseline next valley after
PEG A peak. baseline all vaileys after PEG B peak.
STOP at 20 min
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D) Data Reducrion

DMSO produces only one pecak. TMH produces 2 peaks, but only the largest one
is used for quantitation. PEG produces a series of peaks. The heights of the
four largest peaks are summed and used for quantitation.

The number of micrograms of analyte "i" in an injection is calculated from the
concentration of that analyte in the standard and the injection volume as
follows. (Remember that mg/mL = ug/ul)

ugis = Cis * Vjs

nee

the micrograms of analyte "i" in standard injection

where ugijg
Cis

ij

the concentration of "i" in the standard (in mg/mL)

the injection volume f{or the standard.

The micrograms of analyte "i" in a sample injection is calculated by linear
intefpolation between standards of higher and lower concentration. The

equation for this calculation
ugix = ugjp - [(Hip-H;jp(ugjp-ugi)/(Hip-Hix)]

where i refers to a peak name,
x refers to the sample.
h refers to the higher standard.
I  refers 1o the lower standard. and
H is a peak height

The peaks generated in this method are broad and the integrator baseline
correction is not consistent. Therefore integrated peak areas vary randomly
and produce inconsistent results. Peak height was found to produce more
reliable results.  Therefore peak height is used instead of peak area for this
analysis.  Since peak height is a tunction of the voltage difference between
the “zero” voltage and the voltage at the tip of the peak, it is very important

that the detector “zero” be checked frequently throughout the day and adjusted
as required.
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The concentration of analyte "i" in the reagent is calculated from the
micrograms in the injection, the sample injection volume, the sample solution
volume (usually 10 mL), and the sample weight. It is most useful to report
concentrations in miligrams of analyte per gram of reagent or wash water.

The equation for that is given below.
it (mg/g) = (ugjx * VI(Vjx * W)

where V is the sampic solution volume in mL (usuaily 10 mL)
A jx is the sample injection volume and

W is the sample weight in grams.
A spreadsheet program which does these calculations automatically has been

developed using Microsoft Excel. The program is quite similar to the Webb

McCall spreadsheet used to calculate PCB concentrations in soil samples.
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1.9 Method for Reagent Removal and Neutralization

The reactor is cooled to beiow 100°C, and enough water is added to replace what
was distilled out of the 45% KOH. The reactor is cooled further to a comfortable
handling temperature (below 70°C, but above 40°C).

The reactor contents are emptied into one or more tared tcflon centrifuge
botties. The bottles are balanced and placed opposite of cach other in the
centrifuge. They are spun at 1500 RPM for 3-5 min. The liquid layer is
transferred from centrifuge bottles into a tared jar labeled “reagents”.

The soil is returned to the reactor. A mass of water equal to the original soil
mass is weighed into a jar or beaker. This water is used to rinse the centrifuge
bottles and the spatula. The rinsings and the remaining water is added to the

reactor.

The reactor is re-assembled. The stirrer is started and the reactor contents are
heated to 90°C. The temperawure is held constant for 20 minutes with constant
stirring. Vacuum is not applied during this time. - The reactor is cooled to a
comfortable working temperature (below 70°C, but above 40°C). The reactor
contents are centrifuged as before. The liquid layer is transferred from
centrifuge bottles into a tared jar labeled “wash 1",

The soil is once again returned to the reactor with an equal weight of water
for additional washes. The same centrifuge bottles are used as before. The
additional washes follow the same procedure as related above except for
ncutralization in the third or fourth wash. and the soil transfer in the last
wash.  Ordinarily, 5 washes are performed. The amount of washes depends on
how the matrix holds onto the reagents.

Neutralization often occurs after the second wash. After liquid from the
second wash is transfered into a tared jar, the soil is weighed in the centrifuge
bottles and returned to the reactor. The soil is mixed briefly to make it
homogeneous. A small sample is titrated for KOH content ( to pH of 8.2). Using
the result from that analysis. the amount of acid needed can be calculated

using the equations below.
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a. for 20% Sulfuric acid:

g soil * mg KOH/g soil * 49 g H2S04/cq _
1000 mg/g *56 g KOH/eq * 0.2 = g 20% H2504 needed

b. for 1:1 Hydrochloric acid (18%):

soil * mg KOH/g soil * 36.5 g HCl/e
1000 mg/g *56 g KOH/eq * 0.18 - & 13% HCL needed

The acid is added to the water for the third wash so that together, they are
cqual to the original soil mass. Smail volumes of the acidified water are used to
rinse the centrifuge bottles. The rinsings and the remaining acidified water is
transfered very slowly to the reactor containing the soil. The soil is mixed into
a slurry with a spatula. Gas ecvolution often occurs. The pH of the slurry is
checked several times during the addition of acid. Addition of more acid may
be necessary. When the pH reaches the desired level, the reactor is
reassembled, and the mechanical stirrer ‘is started.. The third wash is
continued with the application' of heat. The reactor contents are heated to 90°C
as before and are maintained at that temperature for 20 minutes. The wash is
continued like the first wash, . .

The last step of the last wash is placing the soil into a tared jar labeled “treated
soil”. The soil is placed in the refrigerator pending analysis.
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Appendia 2-1: PCB Mass Balance for Rescton 2

PCB_MASS BALANCE : Lsberatayr Dechloriaation_Rescllon For Sheboygas llarber
Resction i
Matria cdiment
Ceontaminants _|PCBs |
Date 23-Sep-91 :
iaputs Tams Outputs Era_qi
Unirested Soil 300.35|Treated Soil | 250.34f :
PEG 75.001Reagomt ! 405.43 i
et 74.97; | !
DMSO 50.10{Slw s 60.51
45% KOH 299.93]
Wash 307.02|Wash | 251.89)
Wash 2 300.05!Wash 2 278.75
Wash 3 306.97|Wash 3 281.49
Wash 4 221.00{Wash 4 371.36
*Acid _sdded 151.25
replace coad. 238.74{condonsate | 259.36
Toal lapus 2445.38{Towsl Outputs 2159.13
- % _rocovery = (1]
ISOIL INPUT FINAL
|total_mass 300 250
% moisiure 35 54
mass 200 120
|Dry_masc_for bourlv sample H 41
% Rocovery, dry basis : 80
Resuits are sccurale o 1 sigmificant digits.
| ] B i
“The PCB_conceatration for Hour ~0° was "240 ppm”
*240 was used as _ihe initial comcemirestion ol ualreaied sodiment
PCB INPUT FOR REACTION 2 .
300.35! :
240iHour "0 PCB_concentrestion h
721ﬁ i o i
JTPUT SAMPLE #9109230850023 | _
259361 ’-
49: - !
13, -
[ |
i - i
REAGENT OUTPUT ISAMPLE & 9109241310116 ;
otal _mass 405.4%! .
] 0.19: }
mass_found 0.077: :
% _recovery 0.11¢ '
— et - -
WASH 1 OUTPUT SAMPLE _#9109241300023 .
|otal_mass 251.39¢
#/l 0.14:
jmass found (mg) 0.035; R P
% _rccovery U.049"
[WASTE 2 OUTPUT SAMPLE #9109241305023
total _mass 278.75.
LB_Ig .12
mass found (mg) 0.033; .
% _recovery 0.046!
[WASH 3 OUTPUT SAMPLE #9109231310023
total mass 281.49!
[Ue/g 0.12!
mass found (mg) 0.034.
% recovery 0.047!
WASIl 4 OUTPUT “SAMPLE @ 9109241315023 ]"
lotal mass 371.3¢6
ne/g u.10
mass_found (mg) v.ul7 _ S
% recovery . u.uS1 ) T
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Appendix 2-1: PCB Mass Baiance lor Reaction 2

VENT TRAP A SAMPLE #9109251210116
total mass 1.0 i
7 13 '
mass found (mg) 0.01)
|%_recovery 0.018
VENT TRAP B
IHR/R 9.3
mass found (mg) 0.010
% recovery V.014
FINAL SOIL OUTPUT SAMPLE #9109251210116
iolal mass 250.34 {
ug/g v.27 :
mass found (m V.U68 H
% _recovery 0.094
i
Total %R 18 >
% Degiructions 82
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Appendix 2-2: Mass Balance tor Reaction 2

MM_W__@-MSM 2a_Usrbor
-l
Grams
230.34
.00 403.43
. | €031
45%& KOH 399.93
Wash 021w ! 251.89
Wash 05]Wash 3 N 278.75
Wash 06.97|Wash 81.49)
‘Wash 4 221.00{Wash 4 71.3
“Acid_added $1.38
lsce cond. : 238.1 ensate 23%.3
Towl ; 2445.38|Touat ™ 2159.13
— — %_recovery = [X]
SOIL INPUT FINAL
total _mass 300.3 250.34
% moisure F] 53.8
dry mass 2 120
for _hour| 4
& Recovery, dey busis X
REAGENT INPUT, _ _ : ﬁ —
{compenent PEG TMIl | UMSO_ KOl TOTAL
mass_used 73 74,970 150.19] 119.97] 420.04
CONDENSATE _OUTPUT SAMPLE 9100230830023 | —
total mass : 239.36|
mg/g .00 0.00 23 0.
mass found . 0.00 6.0 Q. $.0
% _recovery .00 0.00 4.0 0.
REAGENT OUTPUT SAMPLE & 9109241310116
4054
1 210 210] 6.
3 s rE 19 240
19 114 57 16
SAMPLE 9109241300023
2518 :
_SI-I S.1 22 j
1.8 3 s.S D 26
1.9 37| 3 1
lsn.\m.t-: #9109241305023 o
278.78 o
] 10 9.9 33
2.8 38! 2.4 9.2'{ 18
3.7 3.7 | 1.8
SAMPLE #9109231310023
281.49
2.4 1.7 34 1q
068 0.481 0.96 4.4 6.5
0.99) 0.641 0.64 37
SAMPLE # 9109241315023
371,36
1.3 098 1.5
V.48 U.36 0.56 .00 .4
V.64 0.49t _ _ u3T__ 0.00
_ISAMPLE #9109251210116
250.34] 1
0.47 0.38 0.54 a7 ng'wr w
V.12 .19 AR 12 12{neuiralization)
% _recovery 0.106 013 9.u9¢u! 9.8
1
g_for_hourly sample _ 19
{Tutal_%R 7% 110, 57 53 78
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Galson Remediation Corporation

Taski#: 5177

Polvchlorinated Biphenyl Compounds Data Package

Laboratories

g Gaison



) Gaison

= _aporarcries

A

3601 Kuxsa.@ RC3C

Z S.racuse ‘Y 22087

& 12151 432.0506
*-800-950-53206
Novemper 19, 1991

Ms. Edwina Milicie RE: Analytical Services

GRC Project R00020
6627 Joy Rd.
E. Syracuse, NY 13057 TASK: 5177

PCBs

Dear Ms. Milicic:

=) nTA»Y ™

Samples were analyzed following SW846 Method 8080. Quality control
and report format followed DEC ASP 89-3. Surrogate recoveries were
within acceptable control limits, except for sample 9110151520023
and the matrix spike/matrix spike duplicate of this sample.

Aroclcr 1242 was detected in the water sample selected for the
MS/MSD. The matrix spike consisted of Aroclor 1248. Due to the -
influence of Aroclor 1242 in the sample, the -sample peaks of
Aroclor 1242 were-also gquantitated as Aroclor 1248. This value was
then used to calculate MS/MSD recoveries. Recoveries of the water
MS/MSD were poor; however, natrix blank spike and QC check
recoveries were all within acceptable control limits. ‘

Matrix spike, matrix spike duplicate,and QC check recoveries for
the soil samples were within acceptable control limits. The blank
spike recovery for soils was outside the 75%-125% limit, however,
the recovery was within the matrix spike control limits.

Dry weights were not obtained for all soils due an insufficient
amount, of sanmple. The peaks of the patterns in the samples where
Aroclor 1242 was identified were not in the same ratio as those in
the standards.

Please do not hesitate to call if you require any additional
inforzation regarding this repor=z.

Sincerely,

Gale G. Sutton
Associate Laboratory Directer
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- *** - The cenog cf time aner final recort ‘27 wnicn tne contrac: requires the lab to Total #
i rmaintain custogy of the sampies in cuzston. Cntr‘,s,ﬁet\
INR = Szmote not ‘o be returned. oY 2
| > S IS SO f ]
- ‘Reieasec ~o: (kM LiilYy 'SIO) Releassa Ey ¢:u/_/f4w~xc) mqur Date'ume) or=NE_
Returneg v __f_]_../_q_-:.:.a.I.L-b'O) Returnzc 7o '543""‘ Sigilyoa h_ig4s (Date"'”‘_‘?’A.A....,...,.............m..
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internail Chain of Custodv Receint and Termination Form

- - |
Client : JQC« Cover Page [ of ) ~ la: 30: A
Job # :___ZO=2 Final Repornt Date :
! Task :_=\7M Disposal Holding Interva : voe
VTSR <08l <0 (Date/sTime)* Request #: O !
!
Sampie # ' Client | Matrix | Cont. | # Contr's Stor391 Analytes Hazard [ Containers
! id ' | Code Hece:vea Area | Circle Requests | Level "Taken / Fletmzzq
B\ oy 'S HOKSIS 3 I~z Lot '%/w"l be \5 | i
| o Tonwysoczy | /| IR | 9
e ] | i 9§/
[==V- 2 K. oy ailal pLA T X1LS l | ! L | ! \ |
oA Seadeg e | U | | ! Ll ‘ |
A et e nE I <ild | |1 iy \J |
< : e — ' 3 3
S~ | | | { ] | ,&5 / =
i ~_ | | ? f | | d
I f I ! ! -
= ' S R
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| ! e | [ ~| i l %,
S : ] L~ I
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; | ' ! i | L~ 13
| I ! | ' ' - & /
l | | ! | | N AR
| a | 1 | | EIRSI NI
Total # of Contaners For-Task: _ /€ § 4
Samoie Rece:cUBreakdown By:_"-_'-"_L.é_.:-= (Sig)eheley =3¢ Date/Time)
Sampte Storage By: il (Sig)hsl .55 (Date/Time)
Sample Disposal By: 'Sig) {Date/Time)
ODisposal Comments:
te - fTSn = validatea T:me ot Samoie Receot 3
] - Page rumber assigned in the senes of pages to list all samoles for a given task. | iy
*** . The czncd of lime aiter final report for wnich the contract requires the lab to Total # .
, maintzin custody ct the samples in question. Catr's Ret..
iNR = 3Samc:2 not to pe rezurned. ~
'_ ~ L . Sk T s T re i e Oe
|Releasea 73 'ch) Releasea Ey _ﬁt‘tsg)m‘Da[en"me) "
. w’ieturrec =% ",-T-,L.A'f- (Sig) Seturnes To L«.’f_"M‘a)'k : (Date/Time) e
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’ EXTRACTABLE CHAIN OF CUSTODY . Page #__J ot i~
Cllenl:__{ilz_c_____~___ Relinquished by: / ___ Dale/Time_22, ,A/_LS_[):— :-'
Task #:_ _S/77# Recelved hy: BX [ __Dnlelllmo‘{_({gfﬁ// 5:/5/. =
Sample Analysis flaquesled: "REsYPCB's) 604/8040 610/8310 310-13 "TCLP- Alr -Other:____ D ) =
Protocol: -ELAP—€LP (HCRAA SPDES—Olher:. ~ Stored In Refilgeralor l__(o__ QC Batch # 65 -0.320

B 1= ALs Jin _
Galson o fp2- Bl Ui Sample Removal & Netuin Tracking
Samgle i I"‘5=4‘F\; Vige 4
Date/Time | Remaved Plate/TIime F)alolﬂmo Romaved Pale/Time ‘)aloITlmo Renaved J)ate/Time !2ommonlo &

1) ef] Oul By For in Oul By For n Oul By For In Yale ol Disposal
5!Z7 cof L ”6 l ! p\ n'd ﬁ Sy — T T T T ——-—_—_.-:—_-:‘--'." g g _(‘ . /0: ’ ﬁ\/
EE.ZE“ | b "'. PP e . hiasL, I‘D
L ceskn | A1 . i . ] ) :o’ '133‘2:
0 H.cof| [ 1 I ] NS
1721 ~evj a| 1 —
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EXTINACIABLE CHAIN OF CUSTODY ) ) ' Page 8.2 o, A
Client: CJL________N_- Rellnquishad by:‘ ] Date/Thne /([[’[2/_/_/ (7

Task #:__ /144 " Recelved by:

alelﬂme_[_{_l__l 17

Sample Analysis Requesied: t:esch B 604[8946-6!0/8310-310 18 —FetP-—Ailr— Other:
Protocol: ELAR- CLP(ECHR SPDES—Ole.-QY P Uk \, Stored In Relilgerator # _ﬁo_ QC Batch #Q5 <41
B “-l— AS VA~ L
Galson :v pL- B b LIS Samplo nel_noval & Return Tracking
Sample ' = vinu. -
o L ot gonm’\:nd [)ll%tlmo l)al&:mo Pemaved )ulglﬂmo f)-l.!.z:m. gonngoo:l )al:‘l'ﬂmn h::::ggrgrslu.
y For By For n Y po
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<2y 2 T
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NEW YORK SIATE DEPAI YT OF ENVIRONMEN | AL CONSEN

Task Number: 5‘ 77 Matrix: Soll Sediment

Waler ) Leachale

\
JON
SAMPLE IDENTIFICATION /) ANALY HCAL REQUINEMENT SUMMARY

L

it CLP, Indicale year of prolocol 1987

( 1989 .

——
—
———
—
el e
.

INEEEEEEEEEEREE
i
|

Cuslomer Laboratory
Sampla Sample o g ' —
Cock Cods @ [ms |ms)ms|wms |pe gILc an | ox [phencl| g, | ot | 1 |oa]|meta |wer
VOA JVOAJBNAL BN A PAY Lisia] TOC |Toial |y ot Fr]lot Sol Lists JLists
[Aloi515 20023 | 5§77~ o) I N
\ 2.0 18117 -0 L s v —
WS Szc02ame} $177-0¢3 | ) vl _ —
: 3R023 ISy ooy ) | I KV —
Aoy 2gisone S 77-ce) L v

Mainls Lisl 1 - Al, Sh, As, Ba, Bn, Cd, Ca, Ci, Ca, Cu, Fe, b,
Ma. M, lig, Il K, Sn, Aq, Na, 1LV, 7n

Hn‘ml-- fint

Cheganle | g

Huqmlc (i

(mvula: izl 5

330V
Mn’m?svﬁsiu 1~ Al Sh, As, Ba, Ba, Cd,

Ca, C1, Cn, Cu, Fo, Ph,

Ma. My, Hig, HI, K, Sa, Aqg, Ha 1LV, n

et

‘ )uqmlc =13

ﬂu':' e

lint 6

Yoo U1lo

Wal Lisy §- Renconia



NEW YORK SIATE DEPAIRIMENT OF ENVIHONMENITAL CONSEHVATION
SAMPLE IDENTIFICATION AND ANALY HCAL REQUIREMENT SUMMARY

fask Number: S ‘77

Mnltll:( Soily Sodlmoni Waler Leachate

i CLP, Indicate yenr of prolocol 1987 ( |989>

-

——

Ct
']

N 4]
fot Fr]lol Sol

oQ

Melal
Listy

Wet
Lisi#

Cuslomor Laboalory

Sample Sample —— e § g —

Cock Cos @ |ms [msims|ms [regic | o | 1ox fPhena
voA |voa|enal en| A [ECBIPAY] Lists] 1oC {Total

Aozt Hwp2rd 15117~ Co5 I v’ .

Uol2s2 t0ttemsp| 5127 - (o8 Y N I N 14

Mniata List | - Al Sh, As, Ba, Bn, Cd, Ca, C1, Cao, Cu, Fa, I'b,
Ma, Mn, Hig. NI, K, So, Ag, Na, 1LV, 7n

g it |

gk | (L |

Uu‘.mk: Listd

H'th: lisl 5

Mg, M, Hlg, M, K, Sn, Ag, Na, 11, V. 7n

thq e Aint'y

nuqmlc lint 6

\-"

o)

)

. -

P RVA

i I )
Ib‘"":;‘vfléJ ' - '\l. Sh, As. .lﬂ. n". (\'d. cn. C'. Cn_ Cll. rﬂ' "b. w.‘ lh‘ 1- Ammeonin



NEW YORIK SIATE DEPAIY

Task Number: S \71

Makix: Soll  Sediment  Waler  Leachate ( By

NI OF EMVIHONMENTAL GONSEIN 10N
SAMPLE IDENTIEICATION ARD ANALY HCAL REQUINEMENT SUMMARY
—_

\’ 2

Cuslomer Laboratory
Sampla Sample
Cocb Cab (¢ ]
VOA
AT PR TS Y ERREAL]

W CLP, Indicale yenr of prolocol 1987 (/iéiii

ms | ms g,%lw lom tox |phevat] ¢, | 0t | 71 Joia|metn [wer

BN cBlPa Tolal tot Frtot Sot|  |vLiets [Liets

___’S/ Lisia] 0OC " vi |'e si# [Lisl
v

Loty irrtrylss

RN EEEE RN
|
|
|

Matals List | - AL Sb, As, Ba, Bn, Cd, Cn, C1, Cn, Cu, Fa, Ph,
Ma. Mn, Hig. NI, K, Sn, Aq. Nn, 1LV, 70

Hu‘ml-t tist o

theymie | 1y

]
e AL Sh. An. Bin, Bn, 4, Cn, 1, Ca, Cu, Fo, Th,

Mg, Mn, Vg, 11, K, Sn, Ag, Ha, "V, 7n

t n wile 11 L

inq'mh: lint 5

( )u‘mlr‘. 1=1)

Onganie: list 6

N\

Wat Lial 1- Aramonin



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY - PCB/PESTICIDE

Sample ID | Matrix Date Date Rec Date Date
Ccllected at Lab Extracted | Analyzed
9108270940033 SOIL 27-AUG-91 | 15-0CT-91 18-0CT-91 | 06=-NOV-91
77=00
9108270940013 SOIL 27-AUG-91 15-0CT=-91 18-0CT-91 06=NOV~91
5177-00%5
|
9109230840013 SOIL 22-SEP-91 | 15-0CT-%1 18-0CT-91 06-NOV~-91
5177-010 | '
591092308500£3 WATER <3=-SEP-91 ; 15-0CT-21 21-0CT-21 06-NOV~-381
5177-004 |
: i
91092413101*9 WATER 24-SEP-91 ;| 15-0CT-S1 21-0CT-%91 06-NOV~-91
S$177=-009 ¢, | '
91092413101+p WATER 24-SEP-21 15-0CT-91 21-0CT-91 06-NOV-91
}5177-009
. | ,
191092512101 SOIL 25-8ZP-91 | 15-0CT=-91 18-0CT-21 06=-NOV-91
5177-006 . '
9109251210nL SOIL 25-SEP=-91 15-0CT-91 18-0CT-21 06~-NOV=-91
5177=-007 mS
91092512101&0 SOIL 25-SEP-21 i 15-0CT~91 18-0CT-91 06=-NOV-91
5177-008 mSp : :
9110151520015 WATER 18-0CT-91 15-0CT-91 21-0CT-21 06=NOV=-91
5177-001 |
! :
9110151520023 WATER 15-0CT-91 : 15-0CT-91 21-0CT-21 06-NOV=-91
5177-002 m9
!9110151520015 WATER 15-0CT-91 - 15-0CT-°1 21-0CT-21 06=NOV-91

:5177-003 mob




NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY - ORGANIC ANALYSIS

Saniple ID | Matrix Analytical| Extraction| Auxilary | Dil/Cenc
Protocol Method Clean up Factor

9108270940045 SOIL Swidl SWHe Suﬂ%ﬁ 10

- -

5177-008 DL %020 5530 3650 & o

91082709400# SOIL l 2550 100

5177=-005 |

91092308400#3 SOIL l A& 1

5177-0190 9=90

| : -

19109230850093 WATER ; 3820 1000
3177-904 ; _

1 -~ SWiAL
91092413101l WATER | 2530 320 5
15177-009 de | - 7
'9109241::0140 WATER | 380 l/ 25
5177-909 i

| | -
91092512201k SOIL | 355D 1
5177-006 '

‘91092512:.0111, SOIL ! 3520 1
'5177-007 ms | -

%910925121014_L SoIL ‘ 255 1
15177=-008 msh '

19110151220033 WATER | =25 1
5177-001 ! !

l l -~
|9110151520023 WATER ‘ J9sL0 1
13177-00z m3
|911015152002‘3 WATER l/ 550 1
'5177-003 mdD N % N

4

|
'
t
'
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CRGANIC SASA FEORTEG CCRLIZTISS

The Cozmuc Zaca quaiifiers used it tnis report are as follows:

value - ©€ S%® resuit i3 a value greater Tuan or equal ts te detectisn

lime, =he vaiue i1s repor:ed.

indicates the c=Dounc was anaiyzed £3r Sut not detected. e
Tmper 1S the minimm attainapis cetsctish limit SSroine samnis.

indicates an esti=aced vaiue. ~his flag is usnd £S estizacs a
sonseneragisn Sor cemTasoveiy idemtalied wihere a l:1
cespcnss 1s assuzad C2 m::gmssmc::aldanu::.:au
ideneisicatisn coizer:a, TuT Toe resuit is less than e specisl

detecrzacn lims.

Appiiss to pestisids caramecters wWnen the idsntifizaticn 2as been
cenizzeg by GCAS.

Used when t=e anaiyte is foxxd im c=e blank, as weil as a sampis.
it .mammzmnnmmucamm cata
uUSer TS take appToRriate actisa.

tiiies compoimis Whicse comsentoaticons exceed the caiibratisn
range of ths instru=snes fzz 2i2 analysis.
Compeund not anaiyzed.
identifies all coopoumes anaiyzed at 3 secondary dilusics.
indicates that a TIC is a suspected aldol-condensaticn groduct.

Any cther specific flaos and fcotmctes that a3y be requized t2
prepeciy defice the results.

- Anaiysis perforsed cn a reeextracted sampie.

N |
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PCB/PESTICIDE SURROGATE RECOVERY

Lab Name: Galson Laboratories

Lab Task Number: 5177 Level: (low/med) LOW
Instrument ID : HP9A Matrix: WATER
S1 OTHER
SAMPLE NO. #
E - - - - _ - _ - _ _____32R _ _ _ ___ _ _ _ _ _ _____ SR - _ _________ ____ 3
1|METHOD BLANK 77
— 2| BLANK SPIKE 85
3| CHECK SAMPLE 114
4 | METHOD BLANK .94
5{BLANK SPIKE 102
6 i CHECK SAMPLE : 77 :
_ 719110151520023 ! 2 *
- 319110151520022MS ! 9 x
919109251210115 ' 81
1019109251210116MS8 | 34
1119109251210116MD | 31
- 1219109230840023 ! 91
13/91101515200223MSb | 14 *
1419108270940023 : 104
15/9108270940023 uu] D
1619109230850023 | D
17191092413101156 | o
1819109241310126¢ | D
- 19| !
20| 1 :
. 21! ! '
‘ 221 ! .
- 23| ! !
24| i i
251 ! i
: 27| I |
28] |
291 1 !
301 i
-~ I | !
ADVISORY
QC LIMITS
- S1 = Dibutylchlcrendate (24~154)
# Column used t:z flag reccvery values
- » * Values cutside ol QC lizits
D Surrogates diluted out
zage 1 of _|

TORM II FEET " 1/87 Rev.

YRR VI O
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PCB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Galson Laboratories

Date Extracted: Oct 21, 1991

Lab Task Number: 5177 Date Analyzed : Nov 06, 1991 00:59
Sample: 9110151520023 Lab Sample ID: £5177-001
Matrix: WATER QC Batch: Q5-0320
SPIRE SAMPLZ MS M5 |
ADDED CONCENTRAIION, CONCENTRATION 3
COMPOUND (ug/L ) (ug/L ) (ug/L ) REC #
e e e R L §EE e
Aroclor-1248 ' 25. | W X | 15. o *
o’
aPlan MSD 1 MSD i ]
l ADDED & CONC. | i $ ' _QC LIMITS
coMPOLYD (ug/L ) | (ug/L ) | REC #| RED #1 RED | REC |
W:m:mlm -_-!-_-|s-——|
- |Aroclor-1248 i 25. | 1s. i & @ 50 ]-46-161 I
1 ) !
# Coluzn to be used to flag recovery and RPD values with an asterisk. -
* Values outside of QC limits.
RPD: 2 out of 1 outside limits
Spike Recovery: 3 out of 2 outside lixits
COMMENTS: *¥%& ., sdigus oo cogclads ¢ SNE e e - fm, lo
RN LIRS G |
]
TORM IZIZ 1/87 Rev.



2CB/PESTICIDE MATRIX SPIKZ/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Galson Laboratories Date Extracted: Oct 18, 1991
Lab Task Number: 5177 Date Analyzed : Nov 06, 1991 11:31
Sample: 9109251210116 Lab Sample ID: 5177-006
Matrix: SOIL QC Batch: Q5-0319
SPIRE ] SAMPL: I MS MS
ADDED :CONCENTRATION| CONCENTRATION %
COMPOUND (ug/Kg) | (ug/Kg) | (ug/Kg) REC #
DWW NI SIS ITIIEES | EIEISIRITIRIEAEE | | SERINETES RIS | SRS
Aroclor-1248 | 170 0. | 190 ' 112.
SeIRe . 48D . M8D ,
ADDED . CONC. | % ¥ . QC LIMITS
COMPOUYD (ug/Kg) ~ (ug/Kg) - REC #| RPD #| RPD | REC

— S s

Aroclor-iz+8 170 u 180 ilOG. 5.4 i45 40-146

4

# Colu=n to ke used to flag reccvery and RPD values with an asterisk.
* Values outside of QC limits.

RPD: 2 out =f 1 outside limits ‘

Spike Recovery: 0 out cf 2 outside limits

COMMENTS :

FORM IZIZ 1/87 Rev.



PCB/PESTICIDE BLANK SPIXE RECOVERY

Lab Name: Galson Laboratories Date Extracted: Oct 21, 1991
Lab Task Number: 5177 Date Analyzed : Nov 05, 1991 20:33
Sample: METHOD BLANK Lab Sample ID: Q5-0320
Matrix: WATER QC Batch: Q5-0320
SPIRE |  BLANR B3 B3
ADDED CONCENTRATION' CONCENTRATION 5
COMPOUND (ug/L ) (ug/L ) (ug/L ) REC #
ISR I I ISR SN N AR | | SERTETCEETEE IS ( SS AN E I NS EE S A NS
Aroclor-1248 | 2.5 { 0. ] I 80.
-
I “C a
' COMPOUND LIMITE
|m1m1
Aroclior-1248 . | 75-125%
!
# Colunn =2 be used to flag recovery values with an asterisk.
* Values cutside of QC lizits.
Spike Reccvery: Hout of 1 outside lizits
COMMENTS:
FORM IZIZ 1/87 Rev.



PCB/PESTICIDE BLANK SPIKE RECOVERY

Lab Name: Galson Laboratories Date Extracted: Oct 18, 1991
Lab Task Number: 5177 Date Analyzed : Nov 05, 1991 22:13
Sample: METHOD BLANK Lab sample ID: Q5-0319
‘ Matrix: SOIL QC Batch: Q5-0319
o SPIRE SLANK ; BS
ADDED CONCENTRATION| CONCENTRATION
COMPOUND | (ug/Kq) (ug/Kg) (ug/Kqg) REC #
— Wl-——'_——— e _ kK
Aroclor-1248 | 170 0. 120 71, *
oy QT
-~ COMPOUND LIMITS
E . - - - B - _ - _ _ -}
Aroclor-1248 75=-125%
- # Column to be used to flag recovery values with an asterisk.

* Values outside cf QC limits.

— Spike Recovery: | out 2f 1 outside limits

COMMENTS:

FORM IIZ 1/87 Rev.

ta?
b}
g
2
h
pot



PCB/PESTICIDE CHECK SAME proqurpy

lab Nape: Galson Laborator:es
Lab Task Number: 5177

Sampie: METHOD BLANK

Matr:ox: WATER

Data Extractad: ozt 21, 1991

Date Analyzed : ‘lov 0S, 1991 20:22
Lab Sample ID: Q=-0320

QC Bateh: Q5-0320

' ADDED  CONCENTRATION| CONCENTRATION ‘ : ‘
SOt (8g/L) | _(wg/l) | " (ugsL) REC #
“I“ + SoE———
Arccisz- 1 160 ] 3.5 , 0. l | 8 ‘ 7',
N’
<& i
CCMPOUND | 1= f
“_.
Arccizr- 26O ' A-i6i 1,
# Coluz <o ke used tc flag Teccvery values with an aster:si.
* Values cutside cf QC linmivs. —
Spike Ffaccvery: out of I oueside lizits
coyMIrTs:
FORM IIZ 1/87 Rev.
~ = AR o
J (LA ) e



PCB/PESTICIZZ (#ECK SAMRE RECOVERY

Lab llame: Galscn Laboratcsrias Date Extracted: cct 18, 1991
Lab Task Number: 5177 Data Analyzed : Mov 05, 1991 22:13
Sampie: METHOD BLANK Lab sample ID: Q5-0319
Matrix: SOIL QC Batech: Q5-0319
SPIRZ . ALANR : <3
ADDED  CONCENTRATION CONCENTRATION %
COMPOTMD (ug/Kg) | (ug/Kg) (ug/Kq) REC #
_l_l~ R ( SRS
Arocizz=\360 | 1710 ‘ 0. 140 B27. l
WC i
COMPOUND I LIMITS |
[} ]
Aroclcr-13co l 40- 1Mp %
# Ccluzm <2 be used to flag reccvery values with an aster:sk.

Spike Feccvery: out =X . oueside .lzi=s

FORM 222 1/87 Rev.

<O
D
bl
O
™
)



Lab Name:

Lab Sampie ID

Matrix

Date Extra

Date Anaiyzed (1):
Time Anaivyzed (1l):

Instrunent

GC Cclu=n ID
GC Colu==x ID

THIS METHOD BLANK APPLIZS T2

cted

PCB/PESTICIDE METHOD BLANK SUMMARY

SALSON
Q5-0320
WATER

05-NOV-91
20:332

ID (1): HP9A
(1) :

‘2):

21-0CT-21

LABORATORIES

Lab Task #: 5177

Lab File ID: HP9A_110591GR012
Level: LOW

Extraction:

Date Analyzed (2):

(SepF/Cont/Sonc)

CONT

Time Analyzed (2):

Instrument ID (2):

DB-l#Ol MEGABORZ

THIZ TOLLOWING SAMPLES, MS AND MSD:

| =B , SATE JDATE |
SAMPLE NO. ! samprLE ID { ANALYZED 1|ANALYZED 2|
EBEEEBEREEREEREESEE | S RNEEESERRERRER | SIS { EECETUrSSET I NT N |
1|BLANK SPIKE Q5-0220BS 05-NOV=-91
2|CHECX SAMPLE Q5-0220CS 05-NOV-91
3/9120151520023 5177-301 06<NOV-91
4{9110151520023MS |5177-202 06-NOV=-91
5/9110151520023MSD|5177-303 06=NOV-91
619109220850023 5177-204 06=-NQV=-91
7]19109241310116 5177-309 06=-NOV-91
819109241310116bL |5177-309D 06=NOV=-21
9
101 ! : i
Y ! :
221 i ! i
:3! | f i
=4 5 !
15| i :
16 | | i
17| !
=8 ! |
191 | 5 i i
201 I ! i |
21l | : ! :
221 : : 1 i
23: ; : i i
241 ! i
25| i { } i
261 : i : !
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- PCB/PESTICIDE METHOD BLANK SUMMARY

Lab Name: GALSON LABORATORIES
_ Lab Sample ID : Q5-0319
Matrix : SOIL
- Date Extracted 18-0CT-91
Date Analyzed (1l): 05-NOV-S1
- Time Analyzed (1): 22:13
Instrument ID (1): HP9A

Lab Task #: 5177
Lab File ID: HP9A_110591GRO1S
Level: LOW

Extraction:

Date Analyzed (2):
Time Analyzed (2):
Instrument ID (2):

GC Column ID (1):

GC Column ID (2):

DB-1701 MEGABORE

(SepF/Cont/Sonc) SONC

THIS METHOD BLANK APPLIZS TO THE FOLLOWING SAMPLES, MS AND MSD:

L3 DATE DATE
SAMPLE NO. SAMPLE ID ANALYZED 1|ANALYZED 2
- - - - _ ] e - J

1|{BLANK SPIKE Q5-0319BS 05=NOV-91
2|CHECK SAMPLE Q5-0319CS 06=-NOV-91
3/9109251210116 5177-006 06=-NOV=-91
4{9109251210116MS {5177-00Q7 06-NOV-91
519109251210116MSb|5177-008 06-NOV-91
6]9109230840023 5177-010 06-NOV=-91
719108270940023 5177-005 06=-NOV-91
8{9108270940023L [S5177-005Dw. 06-NOV-91
9

10 i

11 i

12 ! !

i3 i

14 l

15

16 |

17 |

18 , !

19 I |

20 i

21 i

22 i

23 i

24 |

25 |

26 1

COMMENTS:
page 1 of
FORM I7 PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.

Lab Name: Galson Laboratories 1>6>L_
Lab Task Number : 5177
Matrix: (soil/water) WATER Lab sample ID:
Samplie wt/vol: 1000 mL Lab File ID:
Level : (low/med) LOW Date Received:
3 Moisture: O Date Extracted:
Extracticn: (SepF/Cont/Sonc) CCONT Date Analyzed:
GPC Zleanup: (Y/N) Y PH: 7.5 Dilution Factor: 1

CONCEMNTRATION UNITS:

CAS NO. COMPOWRID ug/L Q
12674-11-2 Aroclor-1016 0.50 U
11104=-28-2 Aroclor-1222 0.50 U
11141-16=5 Aroclor-3i232 0.50 0]
53469-21-9 Aroclor-1242 0.50 U
12672-29-6 Aroclcoz-12438 _ 0.50 U
11097=-59=1 Aroclzsr=-i284 0.50. U
11096-62-5 Aroclcr=-1250 0.50 U
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Galson Laboratories

Lab Task !lumber

: 8177

Matrix: {seil/water; SOIL

Sample wt/vol: 30 g

Level : (low/med) LOW

% Moisture: O

Extractizn: (SepF/Cont/Sonc) SONC

SAMPLE No.

POL

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:

GPC Cleanup: (Y/N) Y pH: Dilution Factor: 1
' CONCEMTRATION UNITS:

CAS 0. COMPOUND ug/Kg Q
12674-11-2 Aroclor-1016 80. U
11104-28-2 Arocclor-1221 80. U
11141-16-5 Aroclor-1222 80. U
53469~21-2 . Aroclor-1242 80. g
12672-29~-6 Arocleor-1248 80. ‘O
11097-59=-1 Aroclor-1254 - 160 U
11096-82-5 Aroclor-1260 160 U

FORM 2Z8T 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories 9108270940023
Lab Task Humber : 5177
Matrix: (seil/water) SOIL Lab Sample ID: 5177-005
Sample wt/vol: 30 g Lab File ID: HP9A_110591GR042
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 26 Date Extracted:Oct 18, 1991
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 06, 1991 18:37
GPC Cleanup: (Y/N) Y pH: 7 Dilution Factor: 10

CONCENTRATION UNITS:

CAS NO. COMPOUND : ug/Kg Q
12674-11-2 Aroclor-1016 1200 UD
11104-28-2 Aroclor-1221 1200 [9)9)
11141~-15=5 Aroclor-1232 1200 910]
53469-21-9 Aroclor-1242 ' 31000 ED :
12672-29=65 Aroclor-1248 _ : 1200 UD
11097-59-1 Aroclor-1254 2500 oD
11096-82-5 Arocclor-1260 ~ 3100 D

FORM I PEST 1/87 Rev.
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*P1260 84

<1260 #2

Resyit File
L180ie Name

instrument
Calculation
01lution
4.15’"" Time
[n1ection time
R1242 Myn Status
.41

WMIN2 92
all;lésa ® RT
w1282 7§ . 22
R1242 % * i
R142 272 1.18
1 1.22
3.2 1 1.37
an124z 98 5 1.8
3.3 187
’ 1.78
10.608 ¥ 1,28
i 2.5%
1 22
1 2.1
L2 269
1128 4° 38
i3 417
€ 4 49
6 4 42
27 436
13 5. 43
19 < 38
] % 17
b3 6.29
i 6.90
22 T s
o1 7 a8
g 4 ;.38
b 326
by v o6
3 913
9 9.7¢
i0 9.8
11 10.1f
23 10.81
111,02
4 11.28
15 11.87
5 2.06
ERA b
] 3.1
21377
40 1426
21 i 82
12 11093

/HPOA/HPIA 110591GR042 RES
3177-005.1.10.GPC AClD

081701:150-0-20-190-0-3-250-8: 2ul INJ:reeePQIMARY RUNewses
Peax Processor

vente Multyleve! false
. HPOA
Iero Ouantitation: Areaunits
100

30.00 Minutes

: We@ Nov 6. 1991 ¢.17:28 om

RunStatusoK
Ena0ff8ase ]l ine
Ares Group ue/mt Nooe
180656 95388
1736 18437
34564 24851
29000 15312
3609 34546
3903 _0e701 .
12039 163857
5883 22106
3301 3963
5014 21186
1949 22613
3282 4. 00000
aaae o 10000
288621 0.00800
£3590 0 00000
92609 0.00000
151969 0.00000 R1262 11
184852 0.00000 '
1278537 0 00000  AR1242 #2
916083 0 00000
1022386 0.00000 AR1242 #2
1219810 0.00000 AR1242 £
294879 0.00000 AK1242 #6
382375 0.00000 k1242 7
236311 0 00000
1186737 0. 00000
141814 1.00000 21247 98
t21011 0 00000
53126 37 00000
171706 0.00v00
163792 3 00000
191379 0 00000
17272 0.00000
114864 ¢ 00000
110587 J. 0000
101149 v.00000
221272 0.00000
236905 9 00000
412218 0.00000 281260 22
JET168 o 90000
174490 700000
63918 0 00000 AR1260 #3
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LT S S
1§ 17 3§
46 12.12
47 PRI ]
a3 19. 21
19 12.¢€3
50 20.38
51 20.92
LY 1.
53 22.04
54 22.62
s§ 113
56 4 7%
§7  26.53
Totals:

“e0ort 'iwe:
™Metnod -
‘ormat fle-

159437
12343
57681
71897
23940
99078

2931

126753
91829
10674
22364
20712
17286
12111

fr1 Mov 1€

1991

o 9 0 0 0 06 0o O 0 @ o 0o o

(-]

0.00000

1.85.22

im

AR1260 24

AR1260 #$

00C rsure)

uG/m

/DATA/LOOP ™ETHOD /HPOA PCB MTH

JOATA/LOOP /FORMAT /S 1DE  FMT
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET o

- SAMPLE No.
Lab Name: Galson Laboratories - 9103270940023111
Lab Task Number : 5177 - :
Matrix: (soil/water) SOIL - Lab Sample ID: 5177-005
Sample wt/vol: 30 g ~  Lab File ID: HP9A 110591GRO43
Level : (low/med) LOW __ Date Received: Oct 15, 1991
¥ Moisture: 36 . Date Extracted:Oct 18, 1991

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 06, 1991 19:10

GPC Cleanup: (Y¥/N) Y pH: 7 Dilution Factor: 100 o
CONCENTRATION UNITS:
CAS NO. COMPOUND ‘ ug/Kg Q L 4
i 12674-11-2 Aroclor=-1016 ~1 12000 UD
. 11104-28-2 Aroclor-1221 12000 uD
11141-16-5 Aroclor-1232 12000 UD
- 53469-21-9 Aroclor-1242 ' 47000 D
' 12672-29~6 Aroclor<1248 12000 UD
11097-69-1 Areclor-1254 -— ] 25000 uD
11096-82-5 Aroclor=1260 25000 UD
—
FORM I PEST 1/87 Rev.
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I
1
v .
R i

= 3 :R1262 M

g==_’__ A1z 12

N Y
- “H1242 35
ALz 87

e S—

5 *R1282 £8
Eye

13.117
14.:§o

13 203
1¢ 867

t19 Wl

DBC 1TGR) o
.1.2c

N

Iesylt Frte

.1m0 le Name
081701:150-0-20-190-0-1-250-4:
Pean Praocessor

Instrument

Calculation

Ditutron
Run Time

inlection time

“un Status
L RY

1 24
z 1.15
3 1.23
s 138
5 1.73
3 1.38
’ 1.9
3 2.08
; 212
10 RER Y
11 10
22 68
3 37
3 116
PR < 48
16 4 82
27 a9
.9 5 43
9 5 37
0 5.16
11 6.38
22 6.89
13 7 18
s - 16
:s T 38
% 8.2%
27 9.7
] 9.38
9 9.96
30 10.15
31 10.50
12 11.02
33 1122
13 11.8%
12,26
28 12.7%
17 1312
3 i3.28
i3 11.77
10 14 2%
s 1451
12 14 82

HPIA/HPOA 110591CRO4T RES

3177-905.1.100.67C aCID

OQuantitation: Aresaumits

Page

: False

“ente Multtieve)
HP A
Zero
100
10.02 Minutes
© Wed Nov 6. 1991 T 10:42 om
RunStatusoK
tEndOff3aselrne
Areq Brous yem Name
18764 1.g718
5349 1.837813
75233 2.49806
19704 45427
5948 13749
1620 12022
3119 12280
1587 L1812
494 11502
<390 47934
1€300 33801
660 8834
1400 L4648
42211 1.40160
T343 8046
13309 . 14192
11471 4 18541 31242 21
50934 T.02329
292042 5.70868 aR1242 22
132364 L 41166
16352¢ < 09769 <R1242 23
179656 5.96517 AR1242 S
49850 4 37569  AR1242 %6
106671 o 54196 “R1242 27
29929 7
386549 12.91817
1203193 3.99757 AR1242 #8
59861 2.2196%
16844 53910
19281 54022
112408 3.73246
29360 1 20693
38198 2.15477
49820 1.65424
30561 1.01476
10817 5916
37287 2.89832
19337 +3206
52231 1.73431
26409 37690
L1681 15429
12333 1 07360

“' "_.; &l !_)
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v

a4 16
4 13
46 13
7 19
4 19
49 19
s0  <0.
§1 2.
52 22.
Totals:

Reoort Time:

Format file:

12

12
15
u
§7

7”7
i
63

cavat

51399
5711
783
239
9066
1712

11841
6687
2387

Tue Nov 12.

LR X )
1.7237
0.0080¢
0.00008
0.00000
0.00000
0.90060
0.00000
0.00008
0.00008

1991 10:15:4) om

OBC (SURRY ¢

ye/m

Method: /DATA/LOOP /METHOD /HPIA_PCE . MTH
/OATA/L00P /FORMAT /S IDE . FIT
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PCB/PESTICIDE ORGANICS ANALZSIS DATA SHEET

Lab Name: Galson Laboratories

Lab Task !umber

: 5177

Matrix: (soil/water) SOIL

Sample wt/vol: 16 g

Level : (low/med) LOW

% Moisture: 0

Extracticn: (SepF/Cont/Sonc) SONC

SAMPLE No.

9109230840023

Lab Sample ID: S177-010

Lab File ID: HPSA_110591GR033

Date Received: Oct 15, 1991

Date Extracted:Oct 18, 1991

Date Analyzed: Nov 06, 1991 13:11

GPC Cleanuzs: (7I/N) Y pH: Dilution Factor: 1
CONCEIITRATION UNITS:

CAS 0. COMPOUND ug/Kg Q
12674-:1-2 Aroclor-1016 150 4] !
11104-283-2 Aroclicr-1221 150 U
11141-:5=3 Aroclor-1222 150 u
53469=-21-2 Aroclor-1242 150 g
12672-29=-% Araclor-1243 150 u
11097-53=-1 Aroclor=-1254 300 U
11096=52-5 Aroclor-1260 300 U

FORM JEST 1/87 Rev.
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R1262 12
kil 0
AR1242 ¥S

A A
©K AR12e2 97

f

7 362

~, 3.237

0
v N amiez e
§o1.382
i
H
t

»

7.959%
~, .0.418

=

r
|
\
!

t

10.968
11.520

1.029esulit File
camsle Neme
D81701:150-0-20-190-0-3-250-8: 2ul [NJ:seesPR(MARY RUNevere

‘HPIA/HPIA 110S91GRO3I.QES
$177-010.1.1.GPC ACID

Page

Pean Processor - ‘emie Mmyitilevel : Fgise
[nstrument HP9A
Calculation lereo OQuaatitation: Areaunits
D1lutvon 100
Run Time 30.00 Minutes
Injection time . wed Nov 6. 1991 1:11:20 pe
Run Status EngOffBase ) ine
2 1gna i0ver load
Pk # BT Ares urowp oML Name
1 1.03 20612960 92.29224
2 1.76 59534 -31133
3 1.98 16028 .0717¢
[ 2.02 32680 . 14632
5 2.22 10884 04873
6 2.40 1193 .00834
7 .47 1369 00837
3 i.10 5250 02381
9 Y4 2239 01003
10 116 3018 01350
11 18 1713 00767
1 4 .82 ] & 0.00000
13 3 96 7988 0.00000 aR1242 20
14, 5.18 519 ¢.00000
is :.43 1677 G¢.00000
16 5.86 11429 0S117  AR1242 82
17 6.15 " s201 02777
18 6.37 7134 .01284  AR1242 #3
19 6.88 7646 " 03423 ARL282 #5 -.C)__
20 7.13 6417 . 02873 AR1242 #6
1 7.a4 L1810 06183  AR1242 #7
22 ? 8 1000 . 00448
23 3.24 15481 06931
4 9.08 11646 08214 AR1242 98
i’ 93 uzs 0983 -
6 9. 96 2432 1089
27 10.42 317138 16627
08C (SURRLY  19.97 1559 .00698
29  11.83 2386 01292
30 20.28 is243 0.00000
B 20.89% 1110282 0.00000 J8C {SURR)
“otals: 0 0.00000 uemML

Qeoort Time:

Method:

Format tale:

Tue mov 12. 1991 2.41:10 oa
‘OATA/LOOP /METHOD /HPIA PCB MTH
1OATA/ZLOOP /FORMAT /STDE . FMT
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories 9109230850023
Lab Task lNlumber : 5177
Matrix: (soil/water) WATER Lab Sample ID: 5177-004
Sample wt/vol: 100 mL Lab File ID: HP9A_110591GR044
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:0Oct 21, 1991
Ixtracticn: (Sepf/Cont/Sonc) CONT Date Analyzed: MNov 06, 1991 19:44
GPC Cleanup: (Y/N) ¥ pH: 12 Dilution Factor: 1000
CONCENTRATION UNITS:
CAS No. COMPOUND ug/L Q
' 12674-11-2 Aroclaor-1016 5000 UD
11104-28-2 Aroclor-1221 5000 UD
11141-156-5 Aroclor-:1232 5000 uD
53469-21-9 Aroclor-1242 67000 D
12672-28-6 Aroclor-1248 5000 UuD
11097-59=1 Aroclor=1254 5000 oD
11096~32-5 Aroclor-1260 5000 UuD

; o et T, A A
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- = -

B
B R

)
()
-1



e

it

Y,

pomm— o e e

[,

12

2142 .

. g i ——. -

e
e
L e
N
ane

Resuit File
Camp le Name

JHPIA/HPIA 110591GRO44 .RES
: $177-004.1.1000.60C ACID

D81701:150-0-20-190-0-3-250-8: 2ulL INJ:seeePRIMARY RUNewesw

Peak Processor -

[nstrusent
Ccalculation
Bilutien
Run Trime

Inlection time :

MUz n Run status
*R1242 12

Pk 0 ar
1 35
2 1.01
3 1.18
4.253 4 1.2)
< 1.38
6 1.53
? 1.73
3 1.38
3 1.38
] .06
i1 2.12
il 2.3
2 z.92
14 P § 9
1 1.69
* 16 1.37.
i7 .16
18 1.49
19 432
20 1.96
21 .43
22 5.87
23 .18
24 $.39
25 5.09
26 7 18
2?7 7 .47
28 c.88
29 $.28
30 3 07
13 3 18
32 9.97
21 19.1§
4 19.51
1s 1t1.03
16 11.34
37 11.56
3 12.08
:9 22,27
10 12.80

A2 PRI
12 .40

Cenve Meltilevel : False

HP9A '

lero Quantitation: Aresunits
100

10.90 Mynutes
Wed Nev 6. 1991 7:44:00 o

RunStatusuk
EngOffBase ine :
Ares Group e Nawe
18850 €3022
1313 . 39468
50973 1.4569S
72836 2.08189
15212 43480
8369 1
1689 13488
1778 10789
1404 2971
1382 99667
3230 9213
2393 06319
1048 2997
28873 81670
4179 .12818
2965 8476
93341 2.667%7
13738 13269
25566 73078
21418S 6.12120 AR1242 11
122160 3. 49171
150413 10.01646  AR1242 #2
223688 §.33284
252407 T 21487 AR1242 1)
287781 7 36731  aR1242 2§
206687 0.00000 AR1242 #6
152111 4.34781 aR1242 #7
13244 1.09312
430250 13.7270¢4
123450 1.52858 AR1242 18
56229 1.89304
16112 . 46054
14383 a1
93143 2.66232
31378 39688
25472 72808
28414 81218
4322 .12382
5428 15816
7958 3747
18482 81326
4806 11736

f} (} {) (} E; éj
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PCB/PESTICIDE ORGANICS ANALZSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories 9109241310116
Lab Task Number : 5177 Findl “dluwme (Y5 wh
Matrix: (soil/water) WATER Lab Sample ID: 5177-009
Sample wt/vol: 100 mL Lab File ID: HP9A_110591GR045
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:0ct 21, 1991
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Nov 06, 1991 20:17
GPC Cleanup: 'ZI/N) Y pH: 14 Dilutien Factor: S

CONCIIITRATION UNITS:

CAS NO. COMPOUND ug/L Q \_,
12674-11-2 Aroclor-1016 720 UuD
11104-28-2 Aroclor-1i221 10
11141-16-5 Aroclor-1232 720 uD
53469-21-¢ Aroclor-1242 720 0)0]
12672-29-5 Aroclor-1248 720 uD
11097-69-1 Aroclor-1254 . - f 720 uD
11096-82-3 Aroclor-1260 720 uD
- _— - o~ -t ! - I.‘_'\AL'.\.\

o _

'-...'; d,""::
FORM I PEST 1/87 Rev.
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.—.:‘- : . zzf":"" Sile ‘HPYA/HPIA 110591GROAS HES Page 1
i cagimole name £177-009.0.5.10.GFC FLORISIL ACID
T g‘;%;lmn.:sn-a-zu-wn-o-:-zso-l: Ul INJ:reeeéRIMARY RUNevess
) i:é‘a’“l bracessor Lane Mylttievel False
_d_' T s trument HPIA
S —— 335 izi“nculnwn lero Ouant1tation: Arsaunits
ey — o
" uﬁ"‘““" 100
T 11me 310.00 Minutes
—_—— W Q.QQJ'"J'C“""‘ t9e : ~ed Nov o, 1791 417:1¢ om
__zs_: T Run status ina0ffBaseline
¢.930 Z1gna 10ver lcac
5/‘:.65:5 Pk 2 1 Area Browo ue/m Name
T g . :S 1177 20361
S.
L Tah LI 427660 1621748
T 348 s 768 3 1.63 213047 57116
—T —_— 3 178 562886 1.73640
—— : sa7 3 T30 1562677 11.951270
—_— _— 1979 % 114 1199000 1.14072
TR G R 1 170407 44637
. i?iaéio s+ 38 1120213 7 93434
sl . Tz 1199165 3 90446
10 o1 20603 05397
i 11 - 1381322 7 t4748
12538
12 .on 175426 72146
e L3 110 31990 18620
11910 14 139 1931676 2.50288
18.260 15 153 17807 . 12000
16 1T 118964 29020 :
R v a2 170803 - 37051
18 128 152979 ) 40072
16 =69 19 4 110017 €601
0 : 65 15341 11877
a1 130 32473 21603
22 248 3069 16521
2 T2 2937690 T 63513
N € 22 1861563 12 Ti362
2t : 56 $7442 17566
6 : g7 40522 10615
7 T 33 2584449 i7.24763
23 5.33 16185 59471
29 o 82 11180 02929
0 <32 19429 25089
11 - a5 1574 51486
12 B! 10422 02710
33 + 97 3974 21827
13 28 21359 1559%
15 T 15758 28128
16 278 124550 35014
14 LI 25320 : 26763
18 281 27591 22944
2 138 110816 1.31904$
a0 10 € 11064 13684
11 113§ T148 J1981
12 10.36 1646 00411
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14 .33
45 12.28
16 12.68
LY 12.39
48 11.91
49 14 26
S0 14.59
§1  14.93
52 15.31
S3 16.27
Totals:
“eport Time:
Methoo:
“ormat Frie-

L7763
5183

fue Mov 12,

/DATAZLO0P /METHOD /HPIA _PCB .NTH

1991

J4654
013150
010%
01216
00387
00730
-00673
.00383
2484
010%

9:14:11 o=

‘OATA/LOOP /FORMAT /S IDE . FMY

ue/m

350042



PCB/PESTICIDE ORGANICS ANALZSIS DATA SHEET

SAMPLE No.
1
Lab Name: Galson Laboratories 910924131011611{
Lab Task Number : 5177 ‘
Matrix: (soil/water) WATER Lab Sample ID: 5177-009
Sample wt/vol: 100 aL Lab File ID: HP9A_110591GR046
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:0Oct 21, 1991
Extraction: {(SepF/Cont/Sonc; CONT Date Analyzed: Nov 06, 1991 20:50
GPC Cleanup: (Y¥/N) ¥ DH: 4 Dilution Factor: 25
CCNCENTRATION UNITS:
CAS MO. COMPOUND ug/L Q
i -
12674~-11-2 Aroclor~1016 3600 uD
11104-28-2 Aroclor~i221 3600 uD
11141-:i56-3 Arocleor-1222 3600 UuD
53469-21-2 Aroclor~1242 . 3600 uD
12672-29-6 Aroclor-1248 3600° uD
11097=59=1 Aroclcr~1254 3600 uD
11096-22-5 Aroclor~-1260 3600 uD

FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Galson Laboratories
Lab Task Humbér : 5177
Matrix: (soil/water) SOIL
Sample wt/vol: 20 g

Level : (low/med) LC¥

% Moisture: ©

Extracticn: (SepF/Cont/Sonc) SONC

SAMPLE No.

9109251210116

Lab Sample ID: 5177-006

Lab File ID: HP9A_110591GR0O30
Date Received: Oct 15, 1991

Date Extracted:Oct 18, 1991

Date Analyzed: Nov 06, 1991 11:21

GPC Cleanup: /Y/N) T DH: Dilution Facter: 1
CCNCEXTRATION UNITS:

CAS NO. COMPOUND ug/Kg Q
12674~-11~2 Arcclor-1016 80. u
11104-28-2 Arocclor-1221 80. o)
11141-16=5 Arocclcr-1232 80. u
53469-21-° Aroclcr=1242 80. U
12672-29=6 Aroclor-1248 - 80. U
11097-59=-1 Aroclor-1254- 160 U
11096~-82-5 Aroclecr-1260 160 U

{2 :-/*-7' - .
FORM I SEST 1/87 Rev,
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. §177-006.1.1. ZPC ACID

081701:150-0-20-190-0-3-250-8: 2ulL INJ:rensPRIMARY RUNevews

Pean Processor

L'q%stru-tat
Calculation
01lytion
Run Time

Intection t:me :

Run Status
N ARIZ 22
¢ il n
! AR1242 95 Pk # arv
S MM 7
§ W2z 9 L 21
i 2 8
=, ¢ 1 107
f\ gix n & 115
1 %% s 1.2
L, %7 6 1.55
10.354 7 1.56
= °onn
i 11.559 ? S
(I 10 1.98
U39 203
| 12.618
L13.043 12 2.
s 13 .29
i 12,92 14 2.40
! 15 R T
' ] 16 .68
. 17 .80
{ 12 3.10
12 119
20 .80
i1 s
2 164
| 23 by £ 3
. N ! 118
: s s ar
26 463
~. 2.3%0 27 4 80
—— CoC [SURR Wy 4.9
¢ 29 5.1
! v s.2
! i1 5.86
! 12 6.6
i 31 837
i 3 &.87
: 1 71
6 7 aa
i 17 7.2
| 311
: 19 3.26
| 10 3 64
: 11 3.82
! 12 s 98

Lente Multilevel : False
HPoA
: lere Quantitatien: Areaunits
100

30.00 Mynutes
Weg Nev 6. 1991 11:31:26 aa

Runstatusok
EndoffBase tne-
Area Group /M Name
1553169 19.85323
2102986 26.88120
201162 2.57133
970183 12.40127
175118 2.23869
69882 .99327
55268 33428
132212 1.68399
237610 1.75399
21048 . 26908
29083 37137
49198 62887
3227 . 10816
7382 09437
4142 05294
80547 £1829
129773 1.65881
1872 02010
$106 . 06526
bogs | 03581
7698 .0983?7
1304 02306
1023 01307
$3781 . 68748
2289 oless
1540 U4828
3468 . 044832
7890 10086
165819 1.9879%0
181826 2.32417
7696 09837 AR1242 22
3290 . 04206
$130 06558 AR1282 1)
707% 09041  AR1242 #S
4140 05291 AR1242 #%
7229 09240 AR1242 27
1470 .01879
197%3 . 25249
319540 S0542
1220 01559
2111 92701
1942 0.00000

<D
oot
>
>
pha
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14 3
16

46 q
47  10.
i 11
49 11.
50 L.
s1 12.
s2 12
$3 12
54 12
$§ 1.
56 13
§7 20
58 20
Totals:

degort lime:
Methoq:
Tormat frle:

29

cere . eowwe “eeve

1272 1626
4820 06161
15484 19792
1173 Ussse
2601S 13284
10141 18828
T464 09841
1939 02479
1346 05555
2070 . 02646
11296 14440
7448 09520
2158 027%9
43182 0.00000
279980 0.0c0000
0 0.00000 V17,

Tae Nov 12. 1991 2:26 47 om
JATA/LOOP /HETHOD /HPIA PCE MTH
DATA/LOOP /FORMAT /SIDE FMT
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PCB/PESTICIDE ORGANICS ANALISIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories 9110151520023
Lab Task MNumber : 5177
Matrix: (soil/water) WATER Lab Sample ID: S5177-001
Sample wt/vol: 100 mL ' Lab File ID: HP9A_110591GR020
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:Oct 21, 1991
Extractisn: (SepF/Cont/Senc) CONT DJate Analyzed: Nov 06, 1991 00:59
GPC Cleanug: (¥Y/N) Y pH: 4 Jilution Factor: 1

CJUCZIITRATION UNITS:

CAS NO. COMPOUND ug/L Q
12674-11-2 Aroclor-1016 5.0 U
11104-28-2 Aroclor-1221 5.0 u
11141-15=5 Aroclor=-1232 5.0 9]
$3469-21-9 - Aroclor-1242 8.6
12672~-29-6 Aroclor-1248 . 5.0 u
11097~539=1 Aroclor-1254 5.0 U
11096-82-5 Aroclor-1260 5.0 U

’ . ——
NG S S [ARY Aol

FORM I
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.ample Name
081701:250-9-20-190-0-1-250-4:

sesyIt “tla

.oa'e8R Proceczor

Xy

n3truaent

Calculation

O1lutron
Run (ime

s‘.!gn)ocuon t

Run status

(43 BT
1 pa}
2 L
3 1.27
[} 1.50
s .52
1976 » 1.76
7 1.24
3 P
3 Lo
10 b 5
1 2.¢8
12 187
s k1]
14 T3
5 .2
16 R
H 19
18 64
19 1o
N 102
2 & 15
22 4 42
22 431
24 * 96
25 ER ¥4
6 322
27 : 4
2 : 86
M £33
30 317
M .39
32 5 52
11 < 39
14 Te
15 T
16 - 38
17 3.13
8 127
i3 32
19 3 68
3l - 98
12 11

e -

“HPSA/MPIA 110591GRO20 .RE

€177-001.1.1.GPC ACID

Gente

HP9A

lero
.0

30.00 Minutes
1991 12:99:19 am

Hed No!
RunSta

v 6.
tusuK

Enagrtlase i ine

irea
1059126
13269
4145
1326
s977
37470
78282
24278
31626
2141
12143
228750
726404
6073
15087
75090
74148
8900
14818
10644
107327
1909$
22665
17584
S13718
- 429568
1079
§534
152977
24041
21782
3238
11287
24272
15804
17838
$4394
118336
23290
15736
27514
46906

“roup

"itiievel

false

LUl [NJ: eenevRIMARY RUNSER®Y

Page

Quantitation: Aresunits

uG/m
18.37864

-

e

>

[

-

"~

23029

.07192

02301
10371
65020

.358139

42129
S81S1
03718

.22807

14294

.64613

10846
27918

30300
. 20667

16444
28707
13470

.86241

313138
39330
47865

91437
45414

16578
0%603

. 68486

41718
1774S
05613
54291
42119

.62130

10983
94189

. 05345

15209
c7308
17744
31394

Name

AR1242 ]

SR1242 25
201242 ¢
AR1242 #7

F B B EY

,i;:

.~

“a



pren

ae 140
45 7.98
L 10. 26
47  10.42
48 10.78
49 11.04
50 12.00
$1 12.26
s  12.74
§3  11.06
54 13.29
$5 8.01
56 14.60
§7  15.11
8  16.27
s9 20.91
Totals:

Jeport Tme:
“ethod:
Tarmat fFale:

52918
613278
3828
10950
42145
180203
24901
19126
i
13748
288980
2866
4759
£1493
15149
15279

ive Nov 12,

1991

10.64200
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8D
PCB ITVALUATICN STANDARDS SUMMARY

Lab Name: GALSON LABORATORIZS Dates of Analyses: 0S-NOV-9| —0b-NOV-4
Lab Task Number: 57("7 Lab QC Batch ID: 0503|q 05,0320

)
Iinstsurment ID: ﬂ'\Q% GC Cclumn ID: \DBI"IOI

Evaluatizn Check for Linearity

CallATLCH CALLOFATION CaLlBRATION sRSU i
COMPOLUND FACTOR ' FACTOR ' FACTOR (</= i
EVAL MIX A EVAL MIX B | EVAL MIX C 10.0%) i
HBEEREIESEERIEIEEEIENE -—-—-—:-————.-' | IBERERESEEEREESREEEEEE |
AR12:3 | 2.0 21> |_%H__.}5_! 421,102 | B8 7% :
2BC !_glp Aqu | (] : {Tr—- .
| ' i ! : |
N
s=sncenz=rati=zns of Evaluation StandarZs:
(in ug/mi} VAL A EVAL B ZVAL ¢
AR12s:38 0.20 0.50 - 1.00 : .
SBC 0.05 0.125 0.25
22 > 10.0% RSD, ziost a standard curve and determine the ng

each sample in that set Srom the curve.

(2 T
(8] (o I
"e~-

) Since cclumn breaxdown dces not ocsur in PCB analysis, it is
not necessary to <aiculate the percent :treakdown fsr Endrin
aor 4.<'-0ODT.

FORM XIZII



_PCB/PESTICIDE EVALUATION STANDARDS SUMMARY
Evaluation of Retention Time Shift £=r Dibutylchlorendate

GALSON LABORATORIES
5177

Lab Name:
SDG No. :

Instrument ID : HPOA GC Column ID: DB-1701 MEGABORE

Dates of Analyses: 11/05/91 to 11/06/91

= Aluted gut

Lag SAAPLE DATE TINE K3
. SAMPLE NO. ID ANALYZED ANALYZED D *
e . o A - o - - J§ _____ ______________j;g _______ _____SF  JE -
1/|EVAL A EVAL A 11/05/91 15:01 0.0
2|EVAL B EVAL B 11/05/91 15:34 0.04
- 3|EVAL C EVAL C 11/05/91 16:07 0.0
4 |AR1016 AR1016 11/05/91 16:40 0.0
S{AR1221 AR1221 11/05/91 17:14 0.04
61AR1232 AR1232 11/05/91 17:47 0.04
71AR124 AR1242 11/05/91 18:20 0.0
— 8 |AR1248 AR1248 11/05/91 18:54 0.0
- 9|AR1254 AR1254 11/05/91 19:27 0.0
101AR1260 AR1260 11/05/%1 20:00 0.04
11 |METHOD BLANK Q5~-0320 11/05/91 20:33 0.0
12| BLANK SPIKE QS-=0320BS 11/05/81 21:06 0.0
- 13| CHECK SAMPLE Q5-0320CS 11/05/91 21:40 0.04
14 |METHODP BLANK Q5-0319 11/085/91 22:13 0.04
- 15 | HEXANE HEXANE 11/05/91 22:46 0.04
16| AR1248 AR1248 11/05/91 23:18 0.0
17| BLANK SPIKE Q5-03198S 11/05/91 23:52 0.0
18 | CHECX SAMPLE Q5-031°CS 11/06/91 00:26 0.04
19{9110151520023 5177-001 11/06/91 00:5¢ 0.04
2019110151520023M8 |[5177=-002 11/06/91 01:32 0.04
- 21| HEXANE HEXANE 11/06/91 02:05 0.0
. 22| AR1260 AR1260 11/06/91 02:38 0.0
’ 23| AR1248 AR1248 11/06/91 10:58 0.04
_ 24/9109251210116 5177-006 11/06/91 11:21 0.04
2519109251210116MS (5177-007 11/06/91 12:04 0.09
2619109251210116MSb(5177-008 11/06/91 12:38 0.09
—_ 2719109230840023 5177-010 11/06/921 13:11 0.04
28 | HEXANE HEXANE 11/06/91 13:44 0.09
29| AR1260 AR1260 11/06/91 14:17 1.04
3019110151520023M5b [5177-003 11/06/91 15:07 0.04
311 222722 ZZz==Z= 11/06/51 15:40 — T
-— 32| 72222 ZL ?.22?.—"._‘:. 11/06/91 16:13 - D
33| 22222 Zz22Z 11/06/91 16:47 — D
34 | HEXANE HEXANE 11/06/91 17:20 0.04
351AR12.8 AR1248 11/06/91 18:04 0.14
- 3619108270940023 5177-005 11/06/91 18:37 0.09
3719108270940023 BL. |5177-005 ©L 11/06/91 19:10 0.09
38'9109230850023 5177-004 11/06/91 19:44
* Values outside of QC limits (2.0 % for packed columns,
0.3 % for capillary coliumns, 1.5 % for megabore columns)
- page 1 S =
) FORM VIII PEST-2 1/87 REV.




PCB/PESTICIDE EVALUATION STANDARDS SUMMARY
Tvaluation c¢f Retention Tize Shift f£or Dibutylchlorendate

Lab Name: GALSON LABORATORIES

SDG No. : 5177 | _
Instrument ID : HP9A GC Column ID: DB-1701 MEGABORE
Dates of Analyses: 11/05/91 to 11/06/91

| LaB SalPLc DATE TINE 3
SAMPLE NO. ID ANALYZED | ANALYZED | D *

M E - - - - - . B - IF
9109241310116 5177-009 11/06/91 20:17 | —_ D
9109241310116 &~ {5177-009 TL 11/06/91 20:50 P ®
AR1248 AR1248 11/06/91 21:23 | 0.04
AR1250 AR1260 11/06/91 21:57 ! 0.09

|

)

—. At s o — &

PO

—_——

VNHOWVONOMEEWNHFHOWO IO U4 LN

NNRNRP PR R R

amtcitce s mama -t -

(3]
*>
PR QDD S G S-S U S QIER D SRR IIB O PP

-
e — e mm——a— =

. ; 1]
{ ) |

or packed columns,

* Values outside of QC limits (2.0 % £
2.2 % fcr nmecabore colu=ns)

0.2 % for capillary coclumns.
page 2 of
R FORM VIII PEST-2 1/87 REV.
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PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES spee: SHIM

InsTroMENT ID:  H G P coromy 10:  DBIMI0|

DATES OF FROM:0S AOV-Q) | DATE OF ANALYSIS: I)S-MW';n

ANALYSIS: TO: 0f.NOV.9) | TIME OF ANALYSIS: 73:)9

TIME OF  FROM: [5:0| AR_|24%  pcB#_(]S

ANALYSIS: TO: 2!:57

RT
COMPOUND R WINDOW CALIBRATION | R | CALTBRATION onl 3
T FROM TO FACTOR T FACTOR D

YIN

Aroclor 1016 |7H|7704| 124 |, 132.902
Aroclor 1221 H96l 4361 506 319, 92
Aroclor 1232 |7I517.¢5 7:15’ 755 /1= ,
.Aroclor 1242 17481705 725 | o244, Ll |

Aroclor 1248 D55l /048 IIb.bS‘.?..IXL €03 105 2,139,945 | vy {19
Aroclor 1254 (342 1302 11222 [ 4077 o2 9ok

Arocior 1260 /145U 6% |i5.00 | 2334, 045 | | |

Under QNT Y/N enter Y if quantitatiocn was performed, N if not
perfcraed.

% D nmust be less than or equal to 15% for quantitation, and less
than or equal to 20.0 % for confirmation.

NOTE: Determining that no compounds were found above the CRQL is
a form of quantitation, and therefore at least one column nmust meet
the 15% criteria.

For =ulticomponent analytes, the single largest peak that is
characteristic of the component should be used to establish

retention time and %¥D. Identification on such analytes is based
prizmarily on pattern recognition

) FORM IX PCB

G000

S

it
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9
PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES spee: I
INSTRUMENT ID:  H G P cormy 1:__DBIMT0|

l . DATES OF IROM:)S.AOV-9|

DATE OF ANALYSIS :Qo-aovl
ANALYSIS: TO: 0(.ANOV.49| | TIME OF ANALYSIS:p2:3Q

TIME OF FROM: /S:0l AR_I24%  pcB#_L414
ANALZSIS: TO: 21:57 -

RT
CCMPOUND R | WINDOW | CALIBRATION | R | CALISRATION 3t
T | TROM T2 l FACTOR | T FACTOR D

Arcclor 1016 |’7!4I’704-|’7.Al| 32.902 | |
Arcclor 1221 H46l430| Sobl 29 @52 | |
Arcclor 1232 1S17.c5| 7561 785 4 | |
Arcclor 1242 1181 7.651 7351 1944 Lo1 | |
|
| .

cclor 1248 b5S| 1045 | 0. 512,181 ?o,, |

Arccior 1254 Miwlizeslizzz ! 40’[ o | .
I Arecior 1360 45U @4: | 1500 | 2234 5 1459 2253334 vy |3s
“

Under ONT Y/N enter Y if cuantitatisn was performed, ¥ if not
perZsrmed.

¥ D zust te less than or egqual to 15% for guantitation, and less
than or equal &5 20.0 % fcr cznfirmation.

NOTE: Determining that no compounds were found above the CRQL is

a fcrm of quantitation, and thererfore at least one column must neet
the 15% criteria.

For =ulticcaponent 2analytes, the single largest peak that is
character'.s..ic of the component should te used to establish
retention time and 3D. Identification cn such analytes is based
prizarily cn pattern reccenitis

FORM IX 2C3

.j\l\_? l-) o
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PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES soee: 1M1

insTRomENT ID:  H G A corosy 0:  LBIM0|

DATES OF FROM:0S-AOV-Q| | DATE OF ANALYSIS:00-Mov.q|
ANALYSIS: TO: 0. ANOV-9) | TIME OF ANALYSIS: | sg

TIME OF  FROM: !5:0| AR_iR4%  pces_[pIS

ANALYSIS: TO: 21:57

RT
COMPOUND R WINDOW CALIBRATION | R | CALIBRATION Nl L 4
T FROM TO FACTOR T FACTOR D

YIN

Arocior 1016 |74i7.0¢l 724 1) 132.902 |
Arocior 1221 H96l486] 506 | 39 252 |
Arccior 1232 17/517.05| 7561 7585 s |
|
|

Aroclor 1242 171817.05| 7.5 l 1,944, Ll
Arocior 1248 b.ssl 1045 ho.bsi.z,l& €03

‘Aroclor 1254 313020122211 407090
Arocior 1260 145U A4 |50, | 2324 (4= |

l
|
0
|
0 2,200,377 |y |36
l
i

Under QNT Y/N enter Y if quantitaticn was performed, N if not
perfcrxzed. :

$ D nust be less than or equal to 15% for cuantitation, and less
than or egqual to 20.0 % for cocnfirmation.

NOTE: Deterzining that 2o compounds were found above the CRQL is
a fora of quantitation, and therefore at least one column nust meet
the 15% criteria.

for =ulticomponent analytes, the single largest peak that is
characzeristic of the component should be used to establish

retention time and 3D. Identification on such analytes is based
primarily on pattarn recogniticn

FORM IX PCB

HS000859



PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES

HEAG A

INSTRUMENT ID:

9

SDG#:

51117

COLUMN ID: %IWOI

Under QNT Y/N enter Y if guantitat

persZcr=ed.

¥ D zust =

than or equal ¢t> 20.0 % for cscnfirmaticn.

NOTE:

icn was performed, Y if not

DATES OF FROM:(S.AOV-G| | DATE OF ANALYSTS:
ANALISIS: TO: 72(,.NON-9) | TIME OF ANALYSIS:
TIME OF FROM: iS50l AR _Risf)  PcB# Wi
ANALYSIS: TO: 2!1:57 L4
RT
CCMPOUND R | WINDOW | CALISRATION | R | CALIBRATION %
T | TROM TO FACTOR | T FACTOR | WM p
YIN
Arccior 1016 1472417241 (32.902 | l
Aroclor 1221 Hibi43L| 500 | 29 @52 |
sclor 1232 17517.:51 7381 755 o | | |
Arcelor 1242 17S817.051 7281 L.add bl | l
| Arsclcr 1248 b55, 1085 110,65 | o2, 1) <903 | |
Arcclor 1254 l31dizc2li222 )1 apqsan |-
1260 [4SU G5 11900 | 2234 = |as4| 2345 25 0.4

3 < b - 1 - -~ % o - )
ies8s <T.aan cr equai ts 15% for guantitatisn, and less

Deterxining that o ccmpounds were found above the CRQL is

a fcrz of quantitaticn., and thererfore at least one cclumn nust meet

the i5% criteria.
Fer

retenticsn time and %D.

zulticczpeonent zanalytes,
characteristic of the component should be used

prizarily on pattarn reccgniticsn

FORM I 2C3

t=e singla largast

reak that is
= len i to establish
Identiiicaticn on such analytes :is based

g
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LAB NAME: GALSON LABORATORTES spee: 111
mvsTroMeNT ID:  HEG A coromy :  DBIM0|

DATES OF FROM:0S.AOV-Q{ | DATE OF ANALYSIS:(-NVA
ANALYSIS: TO: O(-NOW-9| | TIME OF ANALYSIS: /B.04

TIME OF FROM: I5:0 AR 242 pems Iyl
ANALYSIS: TO: 2157 .
RT
COMPOUND R | WINDOW | CALIBRATION | R | CALIBRATION |~y
T | FROM TO FACTOR | T FACTOR D

YIN

: Arcclor 1016 7.4 | 77.04 | 72411, 132.902 l

l
Arocior 1221 Hibl430| S0b| 29 @52 | |
Arccior 1232 |75 ’7.05|’/’.a1§' 755 il | '
Arcclor 1242 |7.817.05| 72| 1044, Lil l

Arcclor 1248 b55i 1045 llo.bSleLlSI.@.é 0] 2133 4% Yy {03

Arccior 1254 Jl.ill-l I&DL[!&..’.L‘ 1, 4077 ol %02 |

Arecior 1260 195U @4 |1G.00 | 2224 4= |

Under QNT Y/N enter Y if quantitation was performed, YN if not
pericrued.

¥ D zust ke less than or equal to 15% for quantitation, and less
«han cr equal to 20.0 % for confirmation.

NOTE: Determining that no compounds were found above the CRQL is
a forz of quantitation, and therefore at least one column zDust meet
the 15% criteria.

Tor =ulticcmponent analytes, the single largest peak that is
characteristic of the component should ke used to establish

retention tixe and $D. IdantiZication on such analytes is based
prizarily on pattern recegnition

FORM IX PCB

6061
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PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORIES spee: 171
rNsTroMENT 10: _H G A coromy 0:  DBIM0|

DATES OF TROM:(S . AOV-Gi | DATE OF ANALYSIS:L-NOV-Si

ANALYSIS: TO: 0(-NOV-9| | TIME OF ANALYSIS:%;-23

TIME OF  FROM: i5:0| AR R4} pcs OIS
ANALYSIS: TO: 21:57 -

CCMPOUND r | womow ‘ CALIZRATTCY
: T FROM TO FACTCR
! YIN
Arccior 1016 I74 1704172401 (32.202 | |
Arccior 1221 K96l 43| 500 | 319 W
Arccior 1232 1706170517351 7855 o | |
Arceior 1242 NUS17.051 75, T AN
cclior 1248 b5si 10451 10.6S 12,3 3 |ioed 220&0
sclor 1254 I 1301.1."3.;:_;! R USRS |
ccior 1260 195U B4 [19.00 | 2334 o= |

3
gg
ow

~<

—_— ]
; —
—

PV [y Y PN P e pe—

Under QNT Y/N enter Y if gquantitation was performed, ! if not
perZ:srzed. :

% D =ust Ze less tian cr equali to 15% £or gquantitaticn, and less
than cr egual <2 20.0 % for confirmatizn.

NOTE: Ceter:ining that no csapounds were found above the CRQL is
a fcrz of guantilaticn, and tlhererore at least one column must =eet
the .5% criteria.

For =ulticomporent 2analytes. the singie largest reak that is
characteristic of the component shouid be used %o establish
retenticn tize and %D. Identificaticn con such analytes is based
prizarily on pattarn recognictizsn

TORM IX PCB

FRVERRUR: Dl
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PCB STANDARDS SUMMARY

LAB NAME: GALSON LABORATORTES spez: 1M1
COLUMN ID:_ DBI0|

InsTRMENT D:  H G A

DATES OF FROM:(0S.AOV-Q| | DATE OF Amrszs:{p-mv-‘ﬂi
ANALYSIS: TO: 20,.NOV-9| | TIME OF ANALYSIS:.2!:57
TIME OF  FROM: !5:0! AR_k2(p) pcB# W14
ANALYSIS: TO: =!1:57 7
z |
COMPOUND R | WINDOW | CALTBRATION |R | CALIBRATION Y
T | FROM TO FACTOR | T FACTOR D
i YIN
Arcclor 1016 [TH417.04| 124 |1 '32.902 | |
Arocior 1221 HI6l486| 5061 29 @52 | | |
Arocior 1232 705170517581 »55 o | | | |
Aroclor 1242 |7.4817.05] 725 | =4t ool | I
Arcclor 1248 bssiioss |w.esls g1 @3 | l
Arocior 1254 l3idize2]i322.| 1 2o gas < ]
Arccilor 1260 [ASU@sk (9.0t | 2234 (4= |15 2307 234 |14

Under QNT Y/N enter Y if quantitation was performed, N if not
perfor=ed.

$ D must be less than or egual <o 15% for quantitation, and less
than cr equal to 20.0 % for ccnfirmation.

NOTE: Deterzminirg that no ccarounds were found above the CRQL is
a for= of quantitation, and therefore at least one coclumn nust neet
the 15% criteria.

For =ulticomponent analytes, <the single largest peak that is
characteristic of the component should be used to establish
retention tine and %D. Identification on such analytes is based
prizmarily on pattern recognitica

FORM IXZ PCB

300063
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GAS CHROMATOGRAPH PARAMETEIRS

avavysts: _ S0BC - PR Ty

c ID: 'H’pCIH - “o“%“ﬂc el
COLUMN PACKING: __FrlQ ]

COLUMN DIMENSIONS: 30m x C.Smm
CVEN TEMPERATURE: ;20 C ZL 190-L 5D %
INJECTION TEMPERATURE: >oC°C
oETECTOR: L CD

SETECTOR TEMPERATURE: _ <0°CL

cARRIER Gas: N2 .

- '7 s N . it
TIOW (COLUMN/MAKE=3P): - LUMVi="1 ' ‘”mn, Ttk =00 ““min

e "A/ﬂ

“NSTRUMENT ATTSNUATION: f ~z 20 el <M

-3

“NJECTION VOLUME: = At

CPERATOR: 0

3
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3 I g2
L2020

T PR
b ]

28

3 ..l

: PP

M 3N
: 12
2t S 3t
B T
e

N 1% 42
120 (CTURRY e 33
03 MU ]
bl 20 10

AT )

eoor: "'ve:
“athoo

Tsrmpr 5

T2

-PRA/MPIA | 10SI1GRO0Y RE:

-51248 370 1.1.7¢B 613 C * ,om

ing0ffBase ) 1ne

irey 1T oup G/ Name
2647 a69%
1718 13398
13362 1.96737  :a12e8 81
5227 99271
17186 12823
0911 sag28
16043 23486
119909 17l :21248 #2
L11168 1 ariee
;<081 t 50918
-19743 $.20369  :A1248 #°
39137 £.12360  :a124% 44
123824 1 05830  aR1248 w¢
137261 7 00000 01248 s
142%0) 7 34894 -01243 »7
13130 . satze
" ;26008 5 24673 :R1248 %8
11915 . i 6303¢
110017 : 12302
112601 © 6977
-1781 1.27302
10995 1 5140°
11636 720
1286 v
12027 st
-9340 : I%ess
22508 g0
1986 . EaIT
10648 9 00000
15727 0 00000 8C (TURR)Y o
) 9 90002 G/
Ay Nov 991 : €9 09 :=
TATA/LOOP /METHOD /HPSA Bi® !N
CATA/LOOP 7/FORMAT /5 1 DE . FMT o g
¢« SN

Talse

-

<}
-

2aqe

il INJ cocer@ [MARY RUNeveee

Aregunits

i



i 158

—— o

200

SR1254 %6

Zesyis Frile 1POA/HPYA [110591GRO10.

‘IM0 it vame AR12€4 <TD 1.1.PCH 620 0.5 uG/m

081791:150-0-20-190-0-3-250-8: 2ul INJ: eever®IMARY RUNeovss

d3ee 1

Fa2lse

a0k Fraocessor  ende Multilevel
Instrument “POA
caleulatran lero Quantitation: srequntts
Di1lszien 100
Run T ree 23 00 Minutes
Intection time - Tue Nev §. 1991 7-27:17 cm
Run itatus “unstatusuk
ing0fflaselne
ox & 2T irea Srouo HeM Name
M 13 L2787 1.93393
. Tl 1414 16676
H 1.2 4279 .06472
1 T 2679 04081
: i N1 1542 .02483
2 1.6 1430 02239
- 3.0 34609
: ra n 12104
ool 134 ia117
K Y ) 3680 a7078
T 1287 J.00000
P~ B 2192 " 00000
- ) :oss 3 00000
13 PR 177328 1.00000
] 3 u? 112190 0.00000
r 29 e 7.00000
10.1% " co173 0.00000
i3 52 162182 © 0.00000
S B 3 1 $1212 0.00000
a2 .2 .563249 ' 00000
.1.5% 136256 0.00000
<. et s111 0 00000
2.8 154816 0.00000
.2 Lilil 2126962 . 00000
2T 24164 ) 00000 1254
<5 23 2 <84228 7 00000 351254 22
t3.53 £3055 0.00000
14 33 171941 9.00000 231254 @3
18.37 .30837 0.00000 181254 4
M 1§.78 119017 n.00000 AR1254 &5
.5.42 235001 0.00000 <1254 e
b 6.83 59526 0.00000
et 17 €2 31783 n.00000
23 MO 3 132776 1.00000
te .19 13960 Q 00000
12 <6 ~1511 0.00000
20.40 4980 9.00000
.- 3.9 b4 | .00000 J8C ISURRI
] -2.33 140% J 00030
Toue [ 0.00000 oM
Qe0cee Twme: fhy Nov 7 1991 4:$57:10 om
“ethod: JATAZLOOP /METHOD/HPIA _PCB . NMTH
farqat File: ,OATA/LOOP /FORMAT /SIDE . FMT
N6e

et



01260 21

“R1260 $2

W1260 #3

201260

Rt ]

-eswlt 7o - <54 /mPJ% 110591GR011.8C7

Ample Name

ci1ge

J81701.283-)

231260.5T0 1.1.PCB 614 0.5 uGAn

=e9-1700-3-250-8: Zul [N sevetRIMARY RUNesses

~adk brocersar Lehte uitiievet false
[nstrument 4904
“aleylat:n lir0 Nuantitation: Aresynits
21lution P
Aun Tree -0.02 Minutes
nigction cvme - " g Nov §. 1791 2:00:10 om
Qua Status -4nStatusOK
I~a0fflaselne
EL O S ires S OUp ue/M Name
L 02 Llaiee 0.00000
< P Thal v.00000
3 i1 ¢ 131508 0.00000
1 11.%3 .30%9 0.00000
H W22 3096 0.00000
5 w2, 13682 0.00000
- 1222 117673 7 00000 321260 #1
PRI 1222 9.00000
.77 22046 9.00000 AR1280 s:
1] PE I 19922 0.00000
1 PO ] <4604 9.00000
2 s T:4403 0 00Co0 iR1260 #3
12 el Lir2 0.00000
18 I3 ¥4 .22283 9.00000
:5 1t .42 134484 7.30000 AR1260 34
6 1T oET e 1) 0.00000 .
: R I 8 169497 ' 9.00000 :
2 - 3 08867 0.00000
17 3L 17065 0.00000
<3 12 s $36092 30000 AR1260 #S
<1 23 <3369 0.00000
e <3 3 1790992 9 00000 OBC (TURR) «
23 2.0 232407 £ 09000
3 - e 12398 9.00000
221260 #< 3 ey 12242 ¢ 00000
<$ i3 e 1.00000
7 e T .s0a7¢ 4.00000
SSCrsumm) o ne g $2560 - 0 00000
29 i % | 4699 0.00000
Totals: ) 3 00000 uG/M
“eoort '3;e: Tty Nov T 1791 S 00:53 om
“ethc2: JATA/LOOP /METHOO /HPIA PCB MTH
‘ormat e COATA/LCOP/FORMAT /S IDE . FMY
SAVESR LA



U

e mg et g ame g et e i e ne oy

Sy m— g = ey

tpme mm e

Resuit File : /7WPOA/NPSA 110S91CRE16.AES Page
Sample Mame : NEXANE.1.1.
DB2791:150-0-20-190-0-3-250-8: 2ulL [NJ:raselRINARY RUNSTeew

Peak Processor : Genve Meltilevel : False
Instrument : HPOA
Calculation : lere Quantitatien: Areadnits
Diletion : 100
fun [ime : 30.60 Minutes
injection tme : Tue Nev §. 1991 10:46:31 pga
Run Status . RunStatusOK
EngOff8aseline

PR # RT Ares Croup UG/ Nome

1 0.40 16313 0.00000

2 20.91 646019 C.00000 DSC (SURRY ¢
Totals: [ ) 0.00000 UGANL

m— 00C (SURRY =

Qeoert Time: Fr1 Mev 8. 1991 2:52:55 om
Methed: /DATA/LOOP METHOD/HPIA _PCE.NTH
format File: /OATA/LOOP/FORMAT/SIDE. FMT
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- g - a mee

. ——y -

. ey —oma g =

.392

Z8C (uAmy

Heswit file ‘HPIA/NPIA_110591GR0L7 . RES Page
Lame le Name AR1248.0CCS 1.1.7C8 613
081701:150-0-20-190-8-3-250+8: 2ul [NJ:seesiRIMARY RUNoesee
Peak Processor Genie Meitilevel : False

[nstrusent HPOA
Calculation Lero Guantitation: Areavnrts
D1lution 100
Run Twme 1 10.80 Minwtes
Injection time : Tue Nev 5. 1991 11:.19:44 pa
Run status RunStatusOk
Ene0ffBasel1ne
Pk # RT Ares Grewp ue/m Name
1 5.87 37819 1.628)9 AR1248 #1
2 6.16 5786 . 10872
3 6.19 26960 .499%0
4 6.52 3127¢ $799)
s 6.39 16180 . 30001
6 7.18 07804 3.86320 AR1248 92
- 7.%4 108839 2.01814
2 7 38 86227 1.59886
2 2.22 155880 6.59279  aql2as #3
10 2.08 246976 4.8795¢ AR1248 24
il 9.38 232471 4.31059 AR12¢8 #S
12 1913 178822 3.31581 AR1248 %6
: 10.8§ 4318118 2.12379  AR1248 87
M ] 11.00 38170 65214
1] 11.50 19230 7.27%%1  AR1248 98
% 12.28 98452 1.9288% .
27 12.69 121563 2.25408 :
13 1311 13791 2.55409 5= Z}IS‘? 951
- 13.79 73818 1.36872 ' q‘):
] 14.23 8564 . 1.64220 *
b S U3 © 11583 25130
12 18 25738 47728
23 i5.36 14410 25719
4 1578 68988 . 1.2786%
s 16.42 42108 73074
i6 16.33 15584 25897
7 17.61 1689 06841
”s 0.39 “rw 0.00000
<9 20.90 1857402 0.00800 DSC (SURRY ¢
Tarals: o 3.00000 JG/Mt

seport Time: Fri Nev 8. 1991 2:46:22 om
Sethed: /DATA/LOOP /METHOO/NPIA PCE MTH
7ormat Frle: OATA/LOOP /FORMAT /SIDE . FNT
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Resuit File . /HPOA/NPIA 110$91CR622.RES Page |
Sample Mame : NEXANE.L1l.1.
081781:150-0-20-190-8-3-250-8: 2uL 1MJ:couvePRIMARY RUNSeTese

Peak Precessor ° Genve Muttrievel : false
Instrusent © HPOA
Catleulation . Tere Ouaatitation: AresUmits
Dilution : 100
fun Tise : 30.08 Minvees
lajection tme : Wed Nov 6. 1991 2:05:47 am
Run Status © RunStatusOK
Ene0ffBase ) 1ne
PR # RT Area Grews uem Name
1 11 73844 5.66163
2 1.18 29088 2.23022
3 1.23 42821 3.26014
4 1.37 12997 . 99682
L] 1.1 14823 28248
6 1.89 293¢ 22468
? 1.98 2178 . 6674
8 2.11 6382 48699
3 2.1 4104 31466
10 l.10 7108 S4801
11 e a7 13638
12 4.32 1228 09398
11 4. 97 1599 12260
14 7.4 1497 268014
1$ 3.16 $643 43268
16 20.41 13778 _ 0.00000
17 20.90 €379% 0.00008 COBC (SURRY »
Totals: 0 0.00000 uC/ML

—— 00C ISURRY ¢

Repert Tme: Fry Nov 8. 1991 2:47:41 O
Method: /DATA/LOOP /METHOOD /HPIA _PCE . HTH
Faorwat Firle: /DATA/LOOP /FORMAT /SIDE . FNT A (\ Q 7 Q

‘-
~
S
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Resuit F1rle

HPSA/MPIA_110S91GR023.RES

Mmetitilevel

Page

: False

Ouaatitation: Aresdnits

AR1260 1

AR1260 #2
AR1260 #3

AR1260 24

AR1260 95

08C (SURR)Y »

E:?—/ZS%35+
3872

uG/m

. Sample Name : AR1260.0CCS 1.1.PCB 614
: 081781:150-0-20-190-0-3-250-8: 2ul [NJ: eeevlRIMARY RUNenesws
f Peak Processer - Gente
‘ {nstrument - HPOA
i Caleulation lere
r 01luton 100
: Run Time . 10.02 ninutes
!, Inyection time : wWed Nev 6. 1991 2:38:57 am
| Rua Status RunStatusoKk
: Eng0ft0ase i ne
{
)
:( PR e T Ares rowp U7, §
.{ 1 v 38 1718 .02369
[ saaom 2 %19 12361 .17081
F ' 1 o312 7548 .10428
4 .
. aun s 9 828 03492
t 9.186 s 30.49 118866 1.64201
! 6 11.00 16166 . 22338
5:_:_ :0.489 7 11.23 131143 1.81194
:: 1.0m1 m 3 '.1.53 12‘71 17:7!
Ji— 3 :2.10 €212 0.00000
( 10 .79 34136 0.00000
¢ 12000 i1 e 223230 0.00000
12.792 91280 91 12 1137 66753 0.00060
— = . 13 137 299482 0.00000
e — 1280 4 428 41732 0.00000
=_ B 1 a8t ssss7 0.00000
. —— o s 16 w2 129883 0.0000e
p ;2 B 3 17 15.34 199414 0.00000
- . 8 15.61 182312 0.00008
S ——
AR1260 o4 19 15.42 242029 0.00000
P 0 17.%6 66094 0.00000
~. .58 . 1 38.10 271032 0.00000
-i 3,100 22 18.0 179816 0.60000
— 22 1919 51028 0.00000
; 4 1958 550040 0.00000
S vam P
— 1260 #S ;s 0.3 $9261 0.00080
_(/—f s % 1704506 0.00900
. 20.378 7 .2 414883 0.00000
AC (SUR) wg 2 0y 21830 0.00000
—— 483 23 zi.as 11041 0.00000
< 32.0m 3.1 Asss ©.00008
f 22.450 ST I 7} 149918 0.00000
- an 12 26.82 48638 0.00000
-~ 12 7.8) 11343 0.00000
! 14 29.82 1818 02508
;\ 3 742 TTTeTeeeees TTEeTEeseT
/ Totals: 0 0.00000
;
|
)
> 5.517
i
Yo en
!
r.
<eport ""se: Fry Nov 3. 1991 2:44:46 om
9.8

‘ormat file:

/OATA/LOOP /FORMAT /S 1DE . FNT

netnod: /DATA/LOOP /METHOD /HPOA_PCS . MTH

VARV R
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Result frle

© /HPIA/WPIA _110591GRO2ZY . RES

Page 1

Sample Name : AR1248..0CCS 1.1.PCP €18 0.5 gAML
e.-uucfnueaoanensooonuguuo-an UL 1NJ:cuenPRIMARY RtNisenew
Peak Processor : Genve Mailtilevel : False
Instrument WP
Calcuiation : lere Ouantitation: Ares¥mrts
Oivlution 100
Run Tipe 16.00 Minutes
Injection time : Wed Nev 6, 1991 10:58:11 &
Rua Status RuasStatusok
Ena0ffBase ! ine

PRk # RT Ared Grows 7., § Name

1 §5.43 4640 . 0809

2 5.86 9102¢ 1.58840 AR1248 1

3 6.15 679 .099112

4 6.38 8228 . 49289

5 6.51 31926 .S8712

6 6.88 16588 . 28947

? 7.14 220218 1.B4288 AR1248 92

] 7.9 114209 1.99100

9 7.87 90739 1.58343

10 .21 170328 6.46237 AR1248 83

11 9.08 2591113 4.52163 AR1248 4

12 9 38 244391 4.26473 AR1248 #S

11 10.13 190830 3.13007 AR1248 %6

14 10.5¢ 471%2¢ 8.22830 AR1248 #7

1% 11.00 16407 .63832

16 11.49 413982 7.22364 AR1248 98

17 12.28 ”n1s2 1.71628 : .
13 12.69 127063 2.21738

19 1111 142892 2.49382 N\L Q61 WAA ’
i 13.78 76989 1.36209 ' I

1 e sen2 1.71888 2L A
22 14.58 13266 .23181

23 1481 21935 .38278

24 15.36 11081 .19336

25 15.77 78710 1.37382

26 16.42 37682 . 68766

27 16.8) s 12698

8 20.39 50227 0.00000

0OC {SUMRY »g  ,0.39 1764163 0.00000 DOBC (SURRY +
Totals: 9 9.00000 UL/
Repert Time: Tue Mov 12. 1991 10:15:14 o
Method: /DATA/LOOP METHOO/HPIA_#CB.MTN

Format File: /DATA/ZLOOP /FORMAT/SIOE . FNT Q .. C O S 1
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Resuit File : /HPOA/HPIA 1105S91GRE34.AES Page
Sample Mame - MEXANE.1.1.
081701:150-0-20-190-8-3-250-8: 2ul INJ:snesPRIMARY RUNeonew

Peak Processor : Gentve Mitilevel : False
Instrusent HPOA
Calculation lere Ouantitation: Areadnits
01lution : 100
Run Time - 30.90 Minwtes
Injection time : MWed Nev 6. 1991 1:44:)S pa
Ren Status RunStatusoK
EndOffBase | tne

Pk 8 RT Area Growp (17, § Neme

1 20.38 16873 0.00000

2 20.88 716080 0.00000 O08C {SURRY «
Totals: [} 0.00000 UG/

O8C (SURRY

ieport Tme: Tue Nov 12, 1991 2:19:10 os
Methoa: /DATAZLOOP /METHOD /HPIA PCB.NTH
Format File: /DATA/LOOP/FORMAT/SIDE.FNT

:, |:' "_, l\) (9 2
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Result File
“amsle Name
081781:150-0-20-198-8-3-258-8: ¢l INJ:eoeclRIMARY RUNeseee
Meitilevel

JHPOA/NPIA _110891CRE3S . LS

: AR1268.0CCS 1.1. PCB 614 0.5 WG

Page 1

: False

Ouantitation: Arealinits

AR1260 81

AR1260 #2

AR1260 23

AR1260 24

A1260 #S

DBC (SURR) «

£22,348,3D

uem

deak Precesser : Gente
Instrement WPOA
Calculation - lere
Dilutien 100
fun Tise 30.90 Hinwtes
_:w-n.nn..-a time : Hed Nev 6. 1991 2:17:48 (]
Run Status . RunstatusOK
Eng0ffiase i 1he
e v Ares Growp uem
1 7.13 s184 . 06946
2 7.4 821 .0914¢
31 7.3 1612 .02168
TR Y 12726 .17083
s s.12 ne2 .13138
¢ 1.3 3189 .04233
7 10.12 1178 .01879
3 10.e8 111937 1.4999%
9 10.98 16764 22064
10 1121 133087 1.85037
11 11.51 12613 .16901
12 12.28 se61 0.00080
13 12.77 84363 0.00000
14 13.13 227981 0.00000
15 13.3% 75776 0.00000
16 13.7% 107149 0.00000
17 14.2% 48593 0.00008
1 14.50 §2964 0.90000
19 1e.m 109844 0.00800
0 15.33 211292 0.00000
21 15.60 188126 0.00008
22 16.42 880920 0.80008
23 17.88 69520 0.00000
4 13.09 254718 0.00000
Mm20 55 25 13.33 211308 ©.00080
% 19.37 65701 0_s0008
w.lpi[u.uﬂ 27 19.54 s82456 0.00000
. L&U DOC ISUMRl wg  29.36 a“urn? 0.00000
- — .
] R 29 20.89 1824869 0.00000
J..x 22.008- 16 2.z 433163 .00000
; 22.42 11 22.01 20884 0.00000
N 2125 32 22.44 213 .00000
ﬁ\ 13 23.13 72366 0.00000
w72 161961 0.00000
.V - 3§ -26.51 $0154 0.000090
A 6 27.%3 L 177} 0.00000
{ .- .
| Totals: 0 0.00000
H_MV 35.508
(
\ .51

Format File:

Report Time:

Tue Nov 12, 1991 10:18:54 oa

Method: /DATA/LOOP /METNOD/HPIA PCE.NTH
/CATA/LOOP /FORMAT /S 1DE . F1T

900

0.8

083
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OBC ¢SURRY

Resutit Frie
Sampie Name

T /HPSA/MPIA _110591CR841.0ES
: AR1248.0CCS 1.1.PCB 618 0.5 we/mL

Page 1

081701:150-0-20-190-8-3-150-0: 2ut. [NJ):senePRINARY RUNesw e

Peak Processor : Gente fuititevel : False
lastrusent : WPSA .
Calewlation : lere Ouaatitatisn: Arsalnits
Dilution 100
Run [ime 30.62 Minutes
lajection time : Hed Nov 6. 1991 6:04:08 pa
Rua Status : Ruastatusok
Eng0ffBaseline

k8 AT Aren Crowe M Neme

1 1.18 45788 .81120

2 1.23 65693 1.163%

3 1.39 14481 . 25666

4 1.81 4849 . 08891

s 1.74 6429 .1139%

6 1.89 4329 .07679

7 1.96 1372 .08974

3 2.06 1521 .06238

9 2.13 1167 .08610

10 2.32 2361 .04183

1, 5.8 ss0ss 0.00008 AR1243 11
12 6.18 $se1 0.80000

13 6.41 27408 4.00000

14 6.54 872 0.00000

15 6.91 15474 0. 00008

16 7.17 208066 0.00000 AR1248 02
17 7.87 106089 0.00000

18 7N 86741, 0.00000

19 8.2% 363017 0.80808 . AR1248 #Y
0 9. 206734 0.00000 AR1248 24
21 3.0 246739 0.00000 AR1248 S
22 10.16 181367 0.00080 AR1248 06
23 10.58 441490 0.00080 AR1248 07
26 11.03 43047 0.00000

25 11.8%2 396342 0.80000 AR1248 o8
26 12,32 104646 0.08080

7 12.72 128024 0.00000 -—
e 13.14 181688 0.60000 M\\-b&&ﬂ\fﬂp
29 13.83 78919 0. 80080

30 1628 78 0.00000 0.31.
31 1484 28278 0.00080

32 15.48 11847 0.09000

13 5.8 7577 0.00000

14 16.45 12717 0.00000

15 16.86 7426 0.00000

36 20.42 49101 0. 00000

7 20.93 1673798 0.00000 O8C (SURRY ¢
18 19.78 3062 . 06426
Totals: ] 0.00800 UG/
Qepert Time: Tue Mov 12. 1991 10:17:312 pe

Metned: /DATA/LOOP /METHOD /HP A _PCB . MTH

format File: /DATA/LOOP/FORMAT/SIDE.FNT
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remem 4 rmemay —naees

M12e8 82

N8 77

Result F1le /HPOA/WPIA 110591GRO4A7.RES Puge
cample NMame  AR1248.0CCS 1.1.PCH €18 8.5 veAR
081701:150-0-20-190-8-3-250-8: 2uL [NJ:eoenfRIMARY RUNseeee
Peak Precessor - Genre Meitilevel : False
Instrument HPIA
Caleulation - lere Ouantitation: Arest¥nits
O1lution : 100
Ren Time 30.00 Minwtes
injection time : Wed Nov 6. 1991 9:23:49 pa
Run Status - RunStatusOx
Ena0ffBase | 1ne

Ph 8 AT Ares Grows e Name

1 4.82 1544 .06177

2 4.9 13%21 . 24266

3 5.43 4752 .08283

4 $.87 99267 1.55609 AR1248 91

H 5.16 5176 . 09923

6 6.39 7494 47378

7 6.82 31284 . 54482

] 6.89 16063 .28001

9 71 213148 1.71560 AR1248 #2

10 T S4 110760 1.9307¢

11 7.88 35963 1.49881

12 31.23 155211 6.19202 AR1248 £

12 9 07 290526 5.06445 AR1248 04

14 3.39 230328 4.01508 AR1248 95

15 10.18 188762 31.23820 AR1248 ¢

16 19.5§ 449453 7.83488 AR1248 &7

17 11.01. 13878 ° 58832

18 11.S0: 392326 6.831902 AR1I248 88

19 12.29 91656 1.63262 :

20 12.70 121610 2.119%

21 1312 115850 2.36013 -;2)20‘50.:.1
2 13.80 73047 1.27338

3 32048 1.60482 [.1%

2 14.59 12636 21679

s 1482 21584 .37628

26 15.37 11819 .20603

27 15.79 72210 1.2587¢

um .75477

29 16.84 a2 .16488 .

0 20.40 12920 0.00000

i1 0.9 1603019 0.00008 O8C (SURRI ¢
Totals: 0 0.00000 UC/m
2eport Time: Tue Nev 12. 1991 10:20:32 e

nethed: DATA/LOOP /METHOO/NPSA _PCE . NTH
format Frle- /OATA/LOOP /FORMAT/SIOC. FNT
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Yo Vantel

26.52%

Resuit File : /HPOA/WPOA_110891CR048.2CS fage 1
Sample Name : AR1260.0CCS 1.1.PCE 614 0.5 UGAR
081701:150-0-20-190-0+3-250-8: 2ulL [NJ):eneePRIPARY RUNeSOTE

Peak Processer : GCente Multilevel : False
Instrument : WPSA
Calculation : lere Ouantitation: Areaimnits
Dilution : 160
fun Tise : 36.92 Mwnutes
{ajection time : Wed dov 6. 1991 9:57:86 pm
Run Status : RenStatusOK
End0rfBaselne
Pk @ &Y Ares Crows uem Name
1 1.18 32249 .43003
2 10.%1 113496 0.0000¢
3 11.02 1787s 0.00000
4 11.28 138569 0.00000
s 11.88 14083 0.00000
¢ 12.11 61 0.00000
7 12.%0 20099 0.00080
8 13.13 234966 0.00000 AR1260 01
9 13.38 632e1 0.00000
10 11.77 106328 0.00000 AR1260 #2
11 14.27 49142 0.00000
12 14.82 $2861 0.00800
13 1403 153854 0.00000 AR1260 #3
14 15.38 207198 0.00800
15 15.63 195027 0.00080
16 16.4 885606 0.00000 AR1260 #4
17 17.%8 69508 0.00000
18 18.12 286140 0.00000
19 18.18 187276 0.00800
20 19.20 67082 0.00000
21 1% 536480 0.00800 AR1260 #%
22 20.39 55680 0.00008
23 20.92 1800403 0.00000 DBC (SURR) ¢
4 21.30 449878 0.00000 _
aizes e 25 22.03 21589 0.00000 E= b.&@\« b.@+
%6 2.w7 12823 0.000800
7 2.6 71rs 0.00000 1.4,
00C ISURRY w8 24.7¢ 166022 0.00000
29 26.53 ryrey 0.00000
Totals: [} 9.00000 Ui

Repart Time: Tue Nev 12. 1991 10:22:09 om

Hethad: /DATA/LOOP /METHOO /HPIA_PCR .NTH
Format File: /DATA/LOOP /FORMAT /S I1DE.FHT
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories METHOD BLAKK
Lab Task Number : 5177
Matrix: (soil/water) SOIL Lab sample ID: Q5-0319
Sample wt/vol: 30 g Lab File ID: HP9A_110591GRO1S
Level : (low/med) LOW Date Recesived:
% Moisture: 0 . Date Extracted:Oct 18, 1991
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 0S5, 1991 22:13
GPC Cleanup: (Y/N) ¥ pH: Dilution Factor: 1
CONCEXNTRATION UNITS:

CAS NO. COMPOUND , ug/Kg Q >

12674~-11-2 Aroclor-1016 80. u

11104-28-2 Aroclor-1221 80. o

11141-16-5 Aroclor-1232 80. u

53469-21-9 Aroclor-1242 80. U

12672296 - Aroclor-1248 80. u

11097-69-1 Aroclor-1254 o 160 1Y)

11096-82-5 . Aroclor-1260 160 v

FORM I PEST 1/87 Rav.

Guit08 G
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cacult e -PaA/MPIA 1105T1GRULS RET 2aqge
L:m0le Name 2.0317 1.1.%PC ACIC
281701.180-0-:5-130-0-3-750-8: Jul INJ eveorR(MARY RiNeever
Zeak vrecescar cdne ity tewe false
instrument 4P 9A

sslculatron laro Juantitation: Areaunits
Silution 100

3un Time

TS 00 Minytes

invection t-ve - Tue Nev 5. 1791 10:12.iS p=

Sumn Status

LA ] ar
L B
3N

Tatals:

RRY

-egory " e

“etho

Soemat Fo e

WS LATUSUK
frg0ffBaseivne
ires iroup U, ‘iame
11320 2 30000
1137862 4.30000 .%C {ZURR}
n G 00000 M
“r Nov 0 1291 ol [T i

ZATA/LOOP /METHOD /P AS 268 MTH
ZATA/ZLOOP 7FORMAT /S 1DE FmT



PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galscn Laboratories METHOD BLANK
Lab Task Number : 5177
Matrix: (soil/water) WATER Lab Sample ID: Q5-0320
Sample wt/vol: 1000 =nL Lab File ID: HP9A_110591GRO12
Level : (low/med) LOW Date Received:
$ Moisture: 0 Dats Extracted:Oct 21, 1991
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Nov 0S5, 1991 20:33
GPC Cleanup: (¥/N) Y pH: 7.5 Dilution Factor: 1
CONCENTRATION UNITS: :
CAS NO. COMPOUND . ug/L Q (v
12674-11-2 Aroclor-1016 0.50 U
11104-28-2 Aroclor-1221 0.50 4]
11141-16-5 Aroclor-1232 0.50 4]
53469-21-9 Aroclor=-1242 0.50 ¢}
12672-29~-6 Aroclor-1248 © 0.50 U
11097-69~1 Aroclor-1254 . 0.50 U
11096~82-5 Aroclor-1260 0.50 U
FORM I PEST , 1/87 Rev.
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teigit F e ®98 . miis 110591GR012 RES Saqe
Lamp ie Mame TEaIl7 1 L.GFC =10
e 81701 .180-0-:53-130-0-:-3%0-4 _LL (NJ verePRIMARY RUNseeerw
N P80 Proresgpos  Linve wititeve! f3lise
- Instrument +PoA
“alculacon 2200 Juantitation: :reaynits
—E—
0ilutron 190
: Sun Cime 10 00 Minutes
invection t e ue Moy 5. 1791 L 13 45 om
- Jun Status fna0trase ivne
Z11na iQver loag
U <7 irea 1£IND am Name
1 .C.98 bt 3 . 00000
— 0 99 128600 ; 00000 *8C (SURRY
fotats 3 i 10000 e /M
R
e
A
‘ IEC (AR
-4p0r: T cme .- Nov M 31 32 :»
- “etnod:  TATAL0N0 /METHOD/HPIA P8 MTH
Sarmat e ZaT&/LO0P /FORMATY /S 1DE FMT .- OGO
; (VIRS
T8 % vy el &



PCB/PESTICIDE ORGANICS ANALISIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories 9110151520023MS
Lab Task Number : 5177
Matrix: (soil/water) WATER Lab Sample ID: 5177-002
Sample wt/vol: 100 nL Lab File ID: HP9A_110591GR021
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: O Date Extracted:Oct 21, 1991
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Nov 06, 1991 01:32
GPC Cleanup: (Y¥/N) ¥ pH: 14 Dilution Factor: 1
CONCENTRATION UNITS: W,
CAS NO. COMPOUND ug/L Q

12674-11-2 Aroclor-1016 5.0 U

11104-28-2 Aroclor-1221 5.0 U

11141-16-5 Aroclor-1232 5.0 4]

53469-21-9 Aroclor-=1242 5.0 U

12672-29=6 Aroclor-1248 15.

-11097-695-1 Aroclor-1254 5.0 U )

11096-82-5 - Aroclor=-1260 5.0 U

N
FORM I PEST 1/87 Rev.
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3“!8"!! file
1 le Name

HPIA/MPIA 110591GRO2) .RE:
3177-002.1.1.MATRIX “PIKE

Page

001701.150-0-20-190-0-3-250-8: 2uL [NJ:evorsPR[MARY RUNsessw

- ‘;{tcu pProcessor
»
© “lastrument

Calculation
Dyvlwtion
Aun [wme
5.118¢ nl’njocuon tise -
un status
PR & T
1 35
2 1.23
3 1.37
4 1.54
H L.78
L .54
2.:4
3 3 |
2 et
10 b1
i1 .87
2 230
2 2
14 PR
5 bt 1
- 16 Y
17 b4
: 118
: < 4
2 1 58
<l 281
22 19
21 € 12
24 .2
s 3 82
6 .58
7 ¢ 37
28 < 16
29 $.38
0 % 81
it < 89
3 R U}
33 T L0
14 - a7
28 < 18
i6 2.82
b 147
3 2 06
19 228
LD ] 389
a1 3.4
e 5. 8§

Gente
AP
lero
100
30.00 Minutes

RunStatysuk
cna0ffBase ! 1ne
ares Growo
592453
10249
1108
4345
50341
118670
257%9
2822
1963
3741
183204
©49192
4292
8174
3831
1969%4
15198
37868
‘11982
2089
141086
198138
184153
209489
24862
3793
62906
30489
15182
8588
10079
§1943
53109
*8243
214498
14617
11154
90182
35436
12193
18241
156606

ued Nov b. 1991

witilevel

Faise

Juaatitation: Areaunits

1.32:32 am

nem

14

L

-
[T )

L'

. I

(™

64124
18327

07681

.10737
. 20407
. 93267

53687
26232
J4881
21601

.§3899
.8721¢

10607
20696
1088

.22809
17559
-17148

296192
15089
14861
98451
131 TH

et

51442
49373

.35489

7821

36871

1222
29047

.§3079
.31249
93362
-30079
16122

27565

. 22867

37574
0627
34504

.87019

ARl1248 71

AR1248 22

AR1248 sa
AR1248 ¢S

- - ..\o‘.. .
~;'./\. K -.l'_.;

1



24 11.904
15  11.20
% 11.47
47 11.99
i 12.26
4 12.73
50 13.09
s1 11.53
s2 1.7
$3 14.21
54 14.60
€& 15.30
6 15.73
7 16. 24
<8 16.8§
<9 17.12
60 17.57
61 0.9
§2 223,
Totals:

degort {me:

95490 2.35%4
59463 1.469%8
8524 1.69342
31354 77488
0851 .76202
25780 63711
49246 1.21702
283 .15528
%80 .23922
15106 ann
21800 .53874

47688 1.17880
10877 .26138
31368 71578
1187 .07882
107 07677
11332 . 28088
173% G.00000
1621 . 0400§
0 0.00000

T4 Mov 12, 1991 9:10:%5 om

08C (SLRR)

ye

Hethod: . DATA/LOOP /METHOD/NPSA PCB.NTH
+JATA/LOOP /FORMAT 7S 1DE . FMT

fForaat Frie:

G095



PCB/PESTICIDE ORGANICS ANALZSIS DATA SHEET

- SAMPLE No.
- | .Lab Name: Galson Laboratories 9110151520023!3#
Labh Task Number : S177
- Matrix: (soil/water) WATER Lab Sample ID: 5177-003
Sample wt/vol: 100 nL Lab File ID: HPSA_110591GR036
- Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:0Oct 21, 1991
- Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Nov 06, 1991 15:07
GPC Cleanup: (Y/N) Y pH: 14 Dilution Factor: 1
‘ CONCENTRATION UNITS:
N CAS NO. COMPOUND ug/L Q
12674-11-2 Aroclor-1016 5.0 U
o 11104-28-2 Aroclor-1221 5.0 U
11141~-16~5 : Aroclor-1232 5.0 U
w . 53469-21~9 Aroclor-1242 X 5.0 u
12672-29~-6 Aroclor-1248 ) 16.
11097-69-1 Aroclor-1254 . 5.0 U
11096-82~5 Aroclor~1260 5.0 U
-Q\_z
FfORM I PEST 1/87 Rev.

rl'v\,\ng‘;
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1.1sfesuit Frile IHPIA/NPIA 110S91CR0O36.RES Page !
cample Name : 5177-003.1.1.GPC ACID MATRIX SPIKE O
P'081701:150-0-20-190-8-3-250-8: 2uL [NJ:sevnPRINARY RUNseses

z'ﬂf.“ Precesser : Cenie Multileve) : Fatlse
T lnstrusent - HPOA
Calculation - lero OQuantitation: Areavmits
Dilutyon : 100
ftun liee : 10.00 Winutes
i:&i""“"" tme : Med Nev 6. 1991 .3.87:28 pa
Run Status Eng0fflaseline
S 1gng 10ver load
PR # BT Area  irows  JomL Name
) 1 1.1 28311200 31.28738
1R 2 1.7 128599 33289
- P 1.88 185069 1.10861
4 218 108827 1207
” s 2.5 9908 2848
& 2.68 2433%¢ $9873
7 .8t 733585 2.11193
8 1.03 $266 21812
] 1.2 11707 33381
—~Z am 10 3.3% 22752 36533
—< Le 1 150 53808 15886 o’
—'>_ 13.054 12 3.7% 16194 04550
-~ 13 3.1 103814 19807
Ty s 14 142 16625 24773
'—‘_S“"::.u 15 4 ¢4 7813 02243
— :5.00 16 379 16739 34306 A
o> .00 17 9 2722 18811 ' :
I GERLE . 18 .12 449584 1.29073
> wam 19 €23 316924 20998
2 1517?{“ 0 s.e0 18162 5218
o 21 5.56 5485 21878
/ 22 <.88 2797 12262 AR1248 #1
1 3 s 10071 2892
3 5.39 12697 31646
\ 2§ 4.53 1709 24907
{ % 5.67 4014 m1s3
’\ 27 s.88 27074 TN
> e s . i’ 7.18 62267 19681  AR1248 92 -
i 29 7.%1 80761 23138
! 0 .88 279%8 08027
“ 1 2.12 234407 21659
32 1 437848 1.128714
' 13 881 45320 13012
i 8 397 186312 53494
’ I 9.12 114042 32708
i 36 9.3 19232 11264 Am1288 85
; 17 9.6 53988 15492
! 8 10.14 76047 11815 AR1248 96
19 10.2¢ 11708 19678
. 30 10.48 153000 13929
: a1 :0.78 118423 39744
a2 103 156556 1 92378
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Galson Laboratories

Lab Task Number

: 5177

Matrix: (soil/water) SOIL

Sample wt/veol: 30 g
Level : (low/med) LOW

% Moisture: 0

Extraction: (SepF/Cont/Sonc) SONC

SAMPLE No.

9109251210116851

Lab Sample ID: 5177-007
Lab File ID: HP9A_110591GR031

Date Received: Oct 15, 1991
Date Extracted:Oct 18, 1991

Date Analyzed: Nov 06, 1991 12:04

GPC Cleanup: (Y/N) Y PH: Dilution Factor: 1
CONCENTRATION UNITS:

CAS NoO. COMPOUND ug/Kg Q
12674~11-2 Aroclor-1016 80. U
11104-28-2 Aroclor-1221 80. U
11141-16-5 Aroclor-1232 80. 4]
53465-21-9 Aroclor-1242 80. U
'12672-29-=6 Aroclor-1248 190
11097-69-1 Aroclor-1254 160 U
11096-82-5 Aroclor-1260 160 U

FORM I PEST 1/87 Rev.
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S 15.292
©16.761
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- 20.262

Result Fr)e b 2a/HP9A 110591GR0O31 .RES
‘amo le “ame £177-507.1.1.GPC ACID mATRIX SPIXE

Page

081701:150-0-20-199-0-3-250-8: 2ulL INJ: eousPRIMARY RUNewere

Peak Processor - Terte multtieve! Faise
{astrument 94
Caleulation lere antItatien: Aresunits
Dylutron 100
Run Tiwme 19.00 Minwres
fnjection time : med Mov 6. 1992 12:04:53 oa -
noi"" status fna0ffSaseiine
* =308 i0ver load
Pn g RT areq irouwp’ ue/m Name
1 149 L1308 08666
2 1 a1 2198 0179%4
3 1682 <127 02750
4 ¢ 30 $982 02672
S 395 9161 07254
5 €.11 (42198 1.53897
7 L3 mmn 1.66603
3 : 36 19474 . 22208
3 5.18 3510 J2518
L0 % 37 18287 08208
il < 51 i34 06214
: < 37 16644 07022
13 71 L0887 L4977  AR1248 W
w82 14822 24423
1S T 7 10727 2
: 322 YT $Y 1.08812 aRi248 #)
: 3 08 129327 62538 , AR1248 f4
18 Y7 120149 $3930  AR1268 ¢S
19 :0.12 29848 44816 AR1248 26
20 19.53 am 1.10991 AR1248 7
21 18.99 17183 21288
22 11.2 Te848 34043
2} .48 73740 76638
R R P 4 L6244 0787
b ] 2 s8 ~d164 23801
2 1. 09 34682 17997
2 2. 7497 16831
28 it 21 15858 20883
MC (AMRng 4 g9 11286 08066
0 14.80 10030 04562
n 15.29 5832 07106
2 15.76 18289 17186
13 15.38 L5282 06846
M) 23.34 16820 0. 00000
s I3.38 1322478 0.00000 DBC [ .URR)
“otals: 0 0.00000 UC/ML
deport “'me: Tue Wov 12, 1991 2.24:0% om
“etnod: .JATA/LOOP /METHOD /HPSA PCS.MTH

‘ormat 7le-

JDATA/LOOP /FORMAL /S IDE . FNY

1



PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories ' 9109251210116!$F
Lab Task Number : 5177
Matrix: (soil/water) SOIL Lab Sample ID: 5177-008
Sample wt/vol: 30 g Lab File ID: HP9A _110591GR032
Level : (low/med) LOW Date Received: Oct 15, 1991
% Moisture: 0 Date Extracted:0Oct 18, 1991
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 06, 1991 12:33
GPC Cleanup: (Y/N) Y pH: Dilution Factor: 1
CONCENTRATION UNITS:

CAS NO. _ COMPOUND ug/Kg Q o

12674-11-2 Aroclor-1016 80. ]

11104-28-2 Aroclor-1221 80. U

11141-16=5 Aroclor=-1232 80. U

53469-21-9 Aroclor-1242 80. U

| 12672-29-6 Aroclor-1248 180
11097-69~-1 Aroclor-1254 160 9]
11096-82-5 : Aroclor-1260 ) 160 U
-/
FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

- SAMPLE No.
~ Lab Name: Galson Laboratories . BLANK SPIKE
Lab Task Number : 5177
- ‘Matrix: (soil/water) WATER Lab Sample ID: Q5-0320BS
Sample wt/vol: 1000 mL Lab File ID: HP9A_ 110591GRO13
- Level : (low/med) LOW Date Received:
% Moisture: 0 Date Extracted:0Oct 21, 1991
- Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: Nov 05, 1991 21:06
GPC Cleanup: (Y/N) Y pH: 7.5 Dilution Factor: 1
- CONCENTRATION UNITS:
N~ CAS NoO. COMPOUND ug/L Q
B 12674-11-2 Aroclor-1016 0.50 U
- 11104-28-2 Arcclor-1221 0.50 u
11141-16-5 Aroclor-1232 0.50 U
- 53469~21~-9 - Aroclor-1242 " . 0.50 U
12672-29-6 -Aroclor-1248 : . 2.0 :
11097-69-1 Aroclor-1254. ' 0.50 U
11096=-82-5 : Aroclor-lZSO 0.50 4]
wagad
m\/
FORM I PEST 1/87 Rev.
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PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
-~ Lab Name: Galson Laboratories : BLANK SPIKE
Lab Task Number : 5177
- Matrix: (soil/water) SOIL Lab Sample ID: Q5-0319BS
Sample wt/vol: 30 g Lab File ID: HP9A_110591GR0O18
- Level : (low/med) LOW Date Received:
% Moisture: 0 Date Extracted:Oct 18, 1991
a, Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 05, 1991 23:52
GPC Cleanup: (Y/N) Y pH: Dilution Factor: 1
“\/ CONCENTRATION UNITS:
- CAS NO. COMPOUND ug/Kg Q
‘ 12674~11-2 Aroclor-1016 80. U
~ 11104~-28-2 Aroclor-1221 80. U
11141~-16-5" Aroclor-1232 80. U
-~ 53469~-21-9 Aroclor=-1242 80. o
12672~29~6 Aroclor-1248 120
11097-69~1 . Aroclor-1254 . 160 U
11096~82-5 Aroclor-1260 160 U
NG
FORM I PEST 1/87 Rev.
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Resuit Frle /WPIA/NPIA 110591CROLS . RES Page
campie Mame : 05-831995.1.1.6PC ACID
081701:150-0-20-190-0-3-250-0: 2ul INJ: sonedRIMARY RUNerees

Peak Processor : Cenie Multilevel : False
Instrument : NPOA
Calcuilation . lere Ousatitation: Aresdnits
Dilugien : 100
Run Time : 10.90 Mnutes
Injectisn t1me : Tue Nev §. 1991 11:52:53 om
Run Status : RUAStatusoK
EndOffBase i 1ne
Pk 8 RT Ares Growe e Name
1 5.87 0887 .603852 AR1248 21
2 6.16 876 . 05626
] 6.19 10076 .19714
4 6.52 e .19129
5 .89 €381 .1248%
3 7.15% 73104 1.43027 AR1248 62
? 7.54 19880 .7802%
8 7.98 8948 .56630
9 1.22 131182 2.56%97 AR1248 92
10 9.0% 92236 1.80458 AR1248 8¢
11 9.18 77679 1.51977 AR12e8 #5
12 10.13 5988$ 1.17168  AR1248 26
13 10.54 172346 3.17884 ARL248 #7
14 11.00 10718 . 20963
15 11.50 138782 2.68658 AR1248 98
16 12.28 28002 . .5478s8
17 12.69 40021 .78300
13 13.1 44186 .86390
19 13.79 23023 45048
20 14.23 30645 . 59987
21 14.58 3304 . 06464
22  14.81 52¢$ .10300
23 15.37 418 04726
24 1§.7% 24737 .48397
28 16.41 14583 .28374
26 20.18 43801 0.00000
UaC (U7 29,90 1284758 0.06808  0SC {SURM)
Totals: ] 0.00000 uC/M

Report Time: Fr1 Nov §. 1991 2:51:40 om
nethed: DATA/LOOP /METHOD/NPIA_PCE . MTH
Format Firie: /DATA/LOOP/FORMAT/SIDE . FNT

1



PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

SAMPLE No.
Lab Name: Galson Laboratories CHECK SAMPLE
Lab Task Number : 5177
Matrix: (soil/water) WATER Lab Sample ID: Q5-0320CS
Sample wt/vol: 1000 mL Lab File ID: HP9A_110591GRO14
Level : (low/med) LOW Date Received:
% Moisture: 0 Date Extracted:Oct 21, 1991
Extraction: (SepF/Cont/Sonc) CORT Date Analyzed: Nov 05, 1991 21:40
GPC Cleanup: (Y/N) Y pH: 7.5 Dilution Factor: 1

CONCENTRATION UNITS:

CAS NO. COMPOUND . _ ug/L Q
12674-11-2 Aroclor-1016 0.50 4)
11104-28~2 Aroclor-1221 0.50 U
11141-16-5 Aroclor-1232 0.50 U
53469-21~9 . Aroclor=-1242 ) . 0.50 U
12672-29~6 Aroclor-1248 0.50 o
11097-69-1 Aroclor-1254" B 0.50 u
11096-82f5 Aroclor-1260 1.8

FORM I PEST ' 1/87 Rev.
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Resyit File
Same le Name

/HPIA/HPIA_110591GRO14 . RES Page
© 05-0320CS.1.1.CPC ACID

081701:150-0-20-199-0-1-250-8: 2uL INJ:sueelRIMARY RUNesews

Peak Processor -

Gente Multilevel : False
. WP
lere Quantitation: Aresiénits
100

19. 00 Mmnutes
Tue Nov §. 1991 9:40:07 pa

Instrusent
Calculation
Dilutien
Run [ime
Injection time :
Run Status Eng0OffBase | ine
Zigna 10ver loae

Pk Ares roup 17, § Neme

1 2880 .01230

2 79972 0.00000

3 6397 0.00000

4 58719 0.00000

s 6244 0. 00000

6 2348 0.00008

? 13038 0. 00000

3 82679 0.00000 AR1260 M

) 8785 0.00000 )
10 112888 0.00000 AR1260 82

11 19072 0. 00080

12 20438 0.08000

: 130438 0.00000 AR1260 23
14 74938 0.86000

: €.6 65877 0.00000

M 3 15.43 3131380 0.08008 AR1260 #4
17 7.7 17207 0.00000 ) ’
18 s.11 .90737 0.00080

9 :3.34 74247 0.00000

20 19.19 19987 0.00080

21 19.56 205102 0.00000 AR1250 #S

2 0.9 346043 0.00800 08C (SURR)
23 L. 163891 0.00000

24 2.02 10848 0.00000

2§ .88 086 0.00000

6 ll.14 29301 0.08000

7 .72 55068 0.08000

28 :6.52 12623 . 0.00000
Totals: 9 0.00008 UG/

eport Time: Fr1 Nov 3. 1991 2:4):10 em
“etnod: /OATA/LOOP /METHOD/NPIA _PCH . MTH
farmat File: /DATA/LOGP/FORMAT/SIDE . FMT

960106



PCB/PESTICIDE ORGANICS ANALYSIS DATA SHEET

- SAMPLE No.
Lab Name: Galson Laboratories _ CHECK SAMPLE
- Lab Task Number : 5177
- Matrix: (soil/water) SOIL Lab Sample ID: Q5-0319CS
Sample wt/vol: 30 g Lab File ID: HP9A_110591GR019
- Level : (low/med) LOW Date Received:
% Moisture: 0 » Dates Extracted:Oct 18, 1991
-~ Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: Nov 06, 1991 00:26
GPC Cleanup: (¥/N) Y pH: Dilution Factor: 1
- CONCENTRATION UNITS:
o~ CAS NO. COMPOUND ug/Kg Q
) 12674-11-2 Aroclor-1016 80. U
o 11104-28-2 Aroclor-1221 80. U
11141-16=-5 Aroclor-1232 80. U
- 53469-21-9. Aroclor-1242 oo, 80. o]
12672-29-6 Aroclor-1248 ' B80. U
11097-69-1 Aroclor=1254 ' L 160 U
11096-82~5 Aroclor-1260 140 J
ey
‘q\_/
FORM I PEST 1/87 Rev.
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Resuit File : /HPOA/HPOA 110591CRO1S.RES Page
Sample Mame : 05-0319CS.1.1.GPC ACID

et

D . e T L P —

. g ey g8 ——— ——— e " Sy e A oy dmee

g

N ey ———

- g me amgea

081701:150-0-20-190-8-3-250-8: 2ul INJ:sseePRINARY RUNeeser

Peak Precessor - Gemie Muitilevel : False
Instrument . WPOA
Calculatien . lere OQuantitatien: Areadnits
Dilutien 100
fun Time 36.00 Ninutes
Injection time : Wed Nev 6. 1991 12:26:06 am
Run Status : RUAStatusoK
EncOff8ase | 1ne
Pk 8 RT Ares Crowp uem Nome
1 2.54 2638 . 06089
2 9.97 32202 .71918
3 10.49 50699 1.1637%
4 11.00 6783 . 15497
5§ 11,23 59983 1.37¢88
6 11.54 6823 .1382¢
7 12.30 3136 0.00000
3 12.78 32258 0.00060
9 13.13 39013 0.00000 AR1260 21
10 13.41 - 36468 0.00000
1 13.77 125629 0.00000 AR1260 #2
12 14.26 23473 0.00000
13 14.82 22601 0.00000
14 14.83 144203 0.00000 AR1260 #3
15 15.34 91983 0.00000
16 15.62 31739 0.80008
17 -16.42 166884 0.00000 AR1I280 24
18 12.57 20977 0.00000
19 18.11 101417 0.80800
20 18.36 35825 0.00000
2 19.19% 19568 0.00000
22 19.56 235082 0.80000 AR1268 #S
23 20.37 13837 0.00000 .
_I 19.192 24 0.9 ..unﬂn. 0.00000 0SC ISuRay
.V AR1260 #5 s a.nm 203280 0.00000
- F] 22.46 4238 0.00000
.Ifrs.xu 27 23.14 10978 0.60008
0 1SWRRs  24.73 64226 0.08000
= = 29 26.52 15861 0.00008
f coscsccncen reconcncas
___ 2.458 Totals: [} 0.00000 uc/Mm
W .12
|
~ A
~
'ososw
!

Revort Time: Fri Nov 3. 1991 2.49:37 pa

Method: /DATA/LOOP /METHOD/HPA _PCE MTH

Format File: /DATA/LOOP/FORMAT /SIDE.FNT
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SALEON LABQRATORIES

GC ZXTRACTION LOG

SERAMRESTAT-FPUNNEL SOMOCATION— SHAKER-

——

START
CCNTINUGUS | {706 | 1S 00 || EXTRACTION METHOD : &~ £)%) (FCLs))
SSNMEET L | || maTrIX _LuBTR

Q.C. SATCH # : l (5~ C20. F2 |
FINISH :
-

EXTRACTION SOLVENT : M___
FNAL_SOLVENT : _Auwgae,

o ome T WA, SR omn
GRC. | 5133 1ol e lles | B 150l GRC |2 —
| S1I3Flocd iz oo | g Is.ol | — |
| -iIEV‘Qq IIQIJQI = [ [~ .|
y $ } . T : ;5
| | I I | F |~
' | | ‘ ! | | i ‘
| E P | L : |
; | l ; ! | _—1 I |
; I | 1| I i
! | | 1 A l | I
| I I [ | I -~
I I A | | I |
! L~ | | I | | I
| | I I | I I
i | P I [ I |
I [ I I I I '
! i E | I
| I i | I | |
i : ] } ] | - |
&S I [ h.c IIrrf ID<If5 Bl —— | —
LA I helicce |l &X nl — | —
_g_,s;ias =4 =1) ropy ha | e lw . |EL | —
i ?'L I:i‘I'In‘;" K4 |nc 1Al ISCI W B
CIEET I nSticer | Bl 85.01 — | —

SURROGATE STANDARD #
MATRIX SPIKE STANDARD #

=§¥R—r‘4q (DR @ I 7 usime) .
4 /0p ixde T5 D)f,‘{-)ml—\vm: Y2

EXTRACTSN L TXUhe &I’  lunsiy 2/

OATE D/ ot/

|

CCHCENTRATION .~ /.4, f//.”// DATE ./ (Cct</ |/ |

o4 cLEANUP :'/ 4-«1/ DATE = /Ari<i/ |
| EXTRACTS RECT ,-um.c«! ;go/..\ DATE .= L)/ |



'Q.C. BATCH # :
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GTS # CLIENTID &

Q.C. BATCH # : [Z.c20 &

511304l

L2

23 tuchal Lo(ut —3m 20 fineh soturnes |
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3. g ) " —

oD I — -
< rral L S —= 2. % dual totune
e | 38 - . > 3 R i redune i
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'Q.C. BATCH # :
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3ALSON LABORATORIES o o — i

GC SXTRACTION LOG Q.C. SATCH # : Iagca,q o
START FINISH

| com:nus—-— I | [ extRacmion uemwos : L -S|

| —— | _— || matRIX =i

- EXTRACTION SOLVENT : |-
SERARMESRY=EFNNEL E

FINAL SOLYENT %i" -

INIT. INITIAL SPKCD MNAL  CLEANUP
CUENT TASKS  GTSS oH WIVOL (NTJ VOL  OILUTION m'

E— n . .
SURROGATE STANDARD # : Gk [l TPCEIE pioieiin Wy VoLUME
MATRTX SPIKE_STANDARD & : £€0 g( A @ 3DuCld in ATy vorume : . |

R
EXTRACTISN( ”!iIJIHTl _ oATE 0. 125/ l
coummcw%':m I]E.{ | _oate  ‘»- 18-G ; .
FCLEANUP /rg_lgm‘ 97 . | OAT® <2acr 9/

—-—_
| EXTRACTS RECD o i OV} ’rhwo | DaTE 72-0.4-~9] I
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GALSON LABORATORIES

SOIL MOISTURE ANALYSIS

ACCOMPANYING METHOD : & PCR < acaatcis: | QS O?)IQ/%
PAN | NET GROSS | NET % %
I CUENT GTS# | TASK # WT. WT. |oRYwT. |oRYWT. |soups | motsT
- (2RC g5 15175 (49¢19:Ba 1475 13.26 164 136 |
| Rla inecl Ardd /Dt | 522/ [.494 1 3.06G | 7% 1G./F <3
‘A “g I -~ - I |
. | | ! [
i | | | |
[ I [ [ | I
| I I I I [ I
| | 3 | I [ [ [
I | l [ | | |
¥ lgnia IGRC danale W i (o I
;“(J'CIJ & llb 11 IJJ‘M"I& . tclﬁl‘ ‘.lot. ST 24 Lé‘[/« (".‘4 tl_fu' | l
' cim ; "%4 U:i 7. é{“-r‘ sid & J 724 red ///'(é'dl
otk o | Y - | » I |
! | P/ | | I | |
| | I | I
I [ [ I
I [ [ [ |- I I |
I [ | | | | [ [ |
| | | | [ |
| | | | | |
MS | | | | | |
mspD | | | | | I
WET WEIGHT 3Y : (\Q"{&Q-J m.u'ﬁ 4 (SIG) DATE : .;Z <l QQH 9/'
DRY WEIGHT 8Y : “M (SIG) DATE : ﬁs ng"? {
: \Vé\;‘( Qﬁﬂ« e oare . RAY L9l

CHECKED BY
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January 30, 1992 R00020

GRC ENVIRONMENTAL, INC.
Appendix 4: Cost Estimate



PRELIMINARY COST ESTIMATE

As previously discussed, cost estimating (rom laboratory data has poor precision due
to scale up factor limitations. The following calculations differ in total soil volume

and production rate, which strongly affect labor and capital costs.

The 1% reagent

loss used for calculation is consistent with thc qualitative lab regent recovery data.

Minor costs have between omitied from the spreadsheet.

Assumptions 10,000 tons scdiment
40 tons per day
2 ppm clean level
8 hour batch time
1% reagent loss

(1,000 baiches)
- 250 lbs/batch
250 1bs/batch
500 Ibs/batch
1,000 Ibs/batch

MOBILIZATION

PROCESSING
Capital Decpreciation
Labor & OH
Chemical Costs
PEG 400

. TMH

DMSO
45% KOH
Fuel
Electricity

DEMOBILIZATION

TOTAL

EXTIMATED COST PER TON, 10,000 tons

Expected Accuracy., +50%

Appendix 4

Pagec |

$500,000

$1,000,000

150,000
150,000

—400.000

$5,410,000

$550/ton



Assumptions

MOBILIZATION

PROCESSING

DEMOBILIZATION

TOTAL

PRELIMINARY COST ESTIMATE

100,000 tons sediment
250 tons per day

2 ppm clean level

8 hour batch time
1% reagent loss

Capiwal Deprecialion

Labor & OH

Chemical Costs (10,000 baiches)
PEG 400 250 lbs/baich
TMH 250 1bs/baich
DMSO 500 1bs/baich
45% KOH 1,000 I1bs/batch
Fuel

Elcctricity

ESTIMATED COST PER TON, 100,000 tons

Estimated accuracy. +50%

Appendix 4

Page 2

$700,000

2,500.000
3.000,000

$10,000,000

1,500,000
1.500,000

—<00,000

$19,700,000

$200/ton



<

January 30, 1992 . R00020

GRC ENVIRONMENTAL, INC.
Appendix 5: Quality Assurance Report



BCB__Analysis

The Relative Standard Deviation (RSD) is equal to the standard deviation
divided by the mean and expm&d as a percentage. The RSD is used to indicate
the precision in duplicate PCB analysis of a sample. Accuracy in PCB analysis
is evaluated by cxamining the per cent recovery of PCB spiked samples and the
per cent recovery of the recovery surrogate, decachlorobiphenyl (DCB). The
results of a duplicate and spike analysis on the treated sediment from
Sheboygan's Sediment are listed in Table 5-1.

For the purpose of implementing QC/QA, a performance ecvaluation (PE) sample
was prepared and analyzed. The PE samplc was prepared by taking about 1 g of
clean soil and spiking it with a ccrtain amount of PCB The results of these

analyses are in Tablc 5-1.

Average

ppm

0.27

All of the QA critcria were within acceptable limits under the quality
assurance protection plan (QAPP) (QAPP spike recovery guidelines requires
recoverics within 50-150% and Icss than 50% rclative siandard deviation).

Figure 5-1 is a control chart showing the percent recoveries of the recovery
surrogate (decachlorobiphcnyl) for all of the samples analyzed for PCBs
during this project.

The average DCB rccovery for this project was 96% with a standard deviation of

22%, percentage points for a relative swandard deviation of 24%. These results

Appendix 5 Page 1



are well within the QA goals. It is important 10 note, however that samples
having DCB recoverics under 50% or over 150% were rejected as invalid and
that such analyses were repeated whenever there was sufficient sample
available. The only invalid data was the hour two monitoring sample which
was first analyzed as 6.7 ppm of PCB and 26.7% of DCB recovery. The second
backup sample was reanalyzed and had 46 ppm of PCB and 74% of DCB
recovery.

200
® 150} UCL 15(
|
S
Q
g Avg. 92
m
Q
a LCL 50
O 2 L " 1 . - A 1 —
0 10 20 30 40 50

Completeness is cvalualed by dividing the number of samples for which valid
results were obtained by the total number of samples analyzed. A total of 46
samples were analyzed for the Shcboygan Project.  Valid data were obtained
for 45 of them, making the data 98% complcte. The data that was rejected was

the sample that had decachlorobiphenyl recoveriecs under 50%; it was
rcanalyzed.

Reagent Component Analysis

A set of samples was analyzed for thc rcagent componenis (PEG, TMH, and
DMSO) during the Shcboygan Harbor and River treatability study. A single

Appendix 5 Page 2



Performance Evaluation Sample. consisting of clean soil spiked with the
reagents, was analyzed with the batch of samples. Results are in Table 5-2,

Reported Values

15

Actual Values

15

14

13

30

27

All the recoverics were within QAPP guidclines (£50%, +50% and $20% for PEG,

TMH and DMSO).

The performance evaluation recovery does support

methodology GRC used.

Appendix 5

Page 3
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